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PREFACE

The title of the book "Environment and Sustainable Development: Perspectives and
Issues" itself represents that the book is having topics related to current
environmental problems and its possible solutions. This edition of book focuses on
the issues related to sustainable use and management of natural resources and e-
waste management. Several methods to handle a wide spectrum of environmental
issues are taken into account in numerous chapters. Climate change is one of the
greatest challenges of the 21st century. Climate is changing across our planet,
largely, as a result of human activities. Some of the book chapters also provide a
holistic coverage of the climate change policies and role of India. Climate change
and various infectious diseases, proposes a comprehensive set of solutions to resolve
various issues related to environment. The chapter on genetically modified crops and
organisms, e-waste, cell tower radiation and its effects, methods to control of
pollution and importance of green marketing etc. are clearly related to the current
environmental issues, while the sustainable management of water resources and
need for a comprehensive legislation for water subject is tackled by the chapter on
water resource management and right to water respectively. Finally, a general
analysis on green marketing, nano- structured/organic materials for energy, as well
as a chapter on chemicals solvating nature and environment are well discussed and
fulfil the objective of the book. There are few books currently exist that cover such
a wide spectrum of topics. This book would be beneficial for researchers, policy
makers, academicians, environmentalists, college and university students.

Dr. Rohit Kumar Bargah
Dr. Praveen Kumar Sahu

Mr. Bodh Ram Chaohan
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Health and Environmental Effects of Air Pollution: An Indian

Scenario

Rohit Kumar Bargah

Assistant Professor and Head, Department of Chemistry, Govt. S.P.M. College Sitapur Surguja (C. G.) India,
497111, Mob. No. 9755387988, Email: rohitbaregah1978@gmail.com

Abstract:

Air pollution is a major concern of new civilized world, which has a serious toxicological impact
on human health and the environment. It has a number of different emission sources, but motor
vehicles and industrial processes contribute the major part of air pollution. According to the World
Health Organization, six major air pollutants include particle pollution, ground-level ozone, carbon
monoxide, sulfur oxides, nitrogen oxides, and lead. Long- and short-term exposure to air
suspended toxicants has a different toxicological impact on human including respiratory and
cardiovascular diseases, neuropsychiatric complications, the eyes irritation, skin diseases, and
long-term chronic diseases such as cancer. Several reports have revealed the direct association
between exposure to the poor air quality and increasing rate of morbidity and mortality mostly due
to cardiovascular and respiratory diseases. Air pollution is considered as the major environmental
risk factor in the incidence and progression of some diseases such as asthma, lung cancer,
ventricular hypertrophy, Alzheimer's and Parkinson's diseases, psychological complications,
autism, retinopathy, fetal growth, and low birth weight. In addition to exposure from breathing air
toxics, some toxic air pollutants such as mercury can deposit onto soils or surface waters, where
they are taken up by plants and ingested by animals and are eventually magnified up through the
food chain. Like humans, animals may experience health problems if exposed to sufficient
quantities of air toxics over time. This paper deals with the causes, effects, present status and the
remedial measures to counter the existing problem of air pollution, so as to create quality
atmosphere in existence.

Keywords: Air pollution, Cardiovascular diseases, Environment, Human health, Respiratory tract
diseases, Toxicology

1. Introduction

Every year, air pollution prematurely kills about seven million people worldwide. It is also one of
the biggest threats to human health, increasing the risk of chronic heart and pulmonary diseases,
lung cancer, stroke, and respiratory infections. Pollution is defined as the introduction into the
environment of substances harmful to humans and other living organisms. Pollutants are harmful
solids, liquids, or gases produced in higher than usual concentrations that reduce the quality of our
environment. Human activities have an adverse effect on the environment by polluting the water
we drink, the air we breathe, and the soil in which plants grow. Although the industrial revolution
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was a great success in terms of technology, society, and the provision of multiple services, it also
introduced the production of huge quantities of pollutants emitted into the air that are harmful to
human health. Without any doubt, the global environmental pollution is considered an
international public health issue with multiple facets. Social, economic, and legislative concerns
and lifestyle habits are related to this major problem. Clearly, urbanization and industrialization
are reaching unprecedented and upsetting proportions worldwide in our era. Anthropogenic air
pollution is one of the biggest public health hazards worldwide, given that it accounts for about 9
million deaths per year [1].

Air pollution is determined as the presence of pollutants in the air in large quantities for long
periods. Air pollutants are dispersed particles, hydrocarbons, CO, CO2, NO, NO», SO;3, etc. Air
pollution mainly affects those living in large urban areas, where road emissions contribute the most
to the degradation of air quality. There is also a danger of industrial accidents, where the spread of
a toxic fog can be fatal to the populations of the surrounding areas. The dispersion of pollutants is
determined by many parameters, most notably atmospheric stability and wind.

2. Sources of Exposure

It is known that the majority of environmental pollutants are emitted through large-scale human
activities such as the use of industrial machinery, power-producing stations, combustion engines,
and cars. Because these activities are performed at such a large scale, they are by far the major
contributors to air pollution, with cars estimated to be responsible for approximately 80% of
today's pollution [2].

Some other human activities are also influencing our environment to a lesser extent, such as field
cultivation techniques, gas stations, fuel tanks heaters, and cleaning procedures [3], as well as
several natural sources, such as volcanic and soil eruptions and forest fires.

The classification of air pollutants is based mainly on the sources producing pollution. Therefore,
it is worth mentioning the four main sources, following the classification system: Major sources,
Area sources, Mobile sources, and Natural sources [4].

3. Major sources include the emission of pollutants from power stations, refineries, and
petrochemicals, the chemical and fertilizer industries, metallurgical and other industrial
plants, and, finally, municipal incineration.

4. Indoor area sources include domestic cleaning activities, dry cleaners, printing shops, and
petrol stations.

5. Mobile sources include automobiles, cars, railways, airways, and other types of vehicles.

6. Finally, natural sources include, as stated previously, physical disasters such as forest fire,
volcanic erosion, dust storms, and agricultural burning.

The World Health Organization (WHO) reports on six major air pollutants, namely particle
pollution, ground-level ozone, carbon monoxide, sulfur oxides, nitrogen oxides, and lead. Air
pollution can have a disastrous effect on all components of the environment, including
groundwater, soil, and air. Additionally, it poses a serious threat to living organisms. In this vein,
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our interest is mainly to focus on these pollutants, as they are related to more extensive and severe
problems in human health and environmental impact. Acid rain, global warming, the greenhouse
effect, and climate changes have an important ecological impact on air pollution [5].

3. Effects of Air Pollution on Health

Pollutants in the air cause health defects ranging from unnoticeable chemical and biological
changes to troubled breathing and coughing. The ill effects of air pollution primarily attack the
cardiovascular and respiratory systems. However, the severity of health to pollution depends on a
number of factors including the composition of the pollution, degree and length of exposure and
genetics.

Air pollution can harm us when it accumulates in the air in high enough concentrations. Millions
of Americans live in areas where urban smog, particle pollution, and toxic pollutants pose serious
health concerns [6]. People exposed to high enough levels of certain air pollutants may experience:

Irritation of the eyes, nose, and throat.

Wheezing, coughing, chest tightness, and breathing difficulties.
Worsening of existing lung and heart problems, such as asthma.
Increased risk of heart attack.

b=

In addition, long-term exposure to air pollution can cause cancer and damage to the immune,
neurological, reproductive, and respiratory systems. In extreme cases, it can even cause death [7].

Air pollution is a problem for all of us. However, some groups of people are especially sensitive
to common air pollutants such as particulates and ground-level ozone. Sensitive populations
include children, older adults, people who are active outdoors, and people with heart or lung
diseases, such as asthma. If you are sensitive to air pollution, you need to be aware of steps you
can take to protect your health. Thus, in the present section, we report the more common short-
and long-term health effects but also general concerns for both types of effects, as these effects are
often dependent on environmental conditions, dose, and individual susceptibility.

Short-term effects are temporary and range from simple discomfort, such as irritation of the eyes,
nose, skin, throat, wheezing, coughing and chest tightness, and breathing difficulties, to more
serious states, such as asthma, pneumonia, bronchitis, and lung and heart problems. Short-term
exposure to air pollution can also cause headaches, nausea, and dizziness. These problems can be
aggravated by extended long-term exposure to the pollutants, which is harmful to the neurological,
reproductive, and respiratory systems and causes cancer and even, rarely, deaths.

The long-term effects are chronic, lasting for years or the whole life and can even lead to death.
Furthermore, the toxicity of several air pollutants may also induce a variety of cancers in the long
term [8]. As stated already, respiratory disorders are closely associated with the inhalation of air
pollutants. These pollutants will invade through the airways and will accumulate at the cells.
Damage to target cells should be related to the pollutant component involved and its source and
dose. Health effects are also closely dependent on country, area, season, and time. An extended



exposure duration to the pollutant should incline to long-term health effects in relation also to the
above factors.

Particulate Matter (PMs), dust, benzene, and O3 cause serious damage to the respiratory system
[10]. Moreover, there is a supplementary risk in case of existing respiratory disease such as asthma
[11]. Long-term effects are more frequent in people with a predisposing disease state. When the
trachea is contaminated by pollutants, voice alterations may be remarked after acute exposure.
Chronic obstructive pulmonary disease (COPD) may be induced following air pollution,
increasing morbidity and mortality [12]. Long-term effects from traffic, industrial air pollution,
and combustion of fuels are the major factors for COPD risk [13]. Multiple cardiovascular effects
have been observed after exposure to air pollutants. Changes occurred in blood cells after long-
term exposure may affect cardiac functionality. Coronary arteriosclerosis was reported following
long-term exposure to traffic emissions [14], while short-term exposure is related to hypertension,
stroke, myocardial infracts, and heart insufficiency. Ventricle hypertrophy is reported to occur in
humans after long-time exposure to nitrogen oxide (NO2) [15]. Neurological effects have been
observed in adults and children after extended-term exposure to air pollutants. The various
categories of air pollutants and their harmful effects are summarized in the given Table 1.

Table 1. Harmful effects of the pollutants in air

S.No Pollutant Source/Cause Effect

1. Sulphur dioxide Industries, burning of fossil
fuels, forest fires, electric
generation plants, smelting
plants, intestinal boilers,
petroleum  refineries and

volcanic eruptions.

Respiratory  problems, severe
headache, reduced productivity of
plants, yellowish and reduced
storage time for paper, yellowing
and damage to limestone and
marble, damage to leather,
increased rate of corrosion of iron,
steel, zinc and aluminum.

Global warming as it is one of the
greenhouse gases.

2. Carbon dioxide Carbon Burning of fossil
fuels, depletion of forests

(that remove excess carbon

dioxide and help in
maintaining the oxygen-
carbon dioxide ratio).

3. Nitrogen Oxides Automobile exhausts, | Forms photochemical smog, at
burning of fossil fuels, forest | higher concentrations causes leaf
fires, electric  generation | damage or affects the
plants, smelting  plants, | photosynthetic activities of plants
industrial boilers, petroleum | and causes respiratory problems in
refineries and  volcanic | mammals.
eruptions




4. Carbon monoxide

Automobile exhaust,
photochemical reactions in
the atmosphere, biological
oxidation by marine
organisms, etc.

Affects the respiratory activity as
hemoglobin has more affinity for
Co than for oxygen. Thus, CO
combines with HB and thus
reduces the oxygen-carrying
capacity of blood. This results in
blurred vision, headache,
unconsciousness & death due to
asphyxiation (lack of oxygen).

5. Chloro fluoro carbons
(CFCs)

foam shaving cream, spray
cans and cleaning solvents.

Destroy ozone layer which then
permits harmful UV rays to enter
the atmosphere.

6. Hydrocarbons Automobile exhaust and | Carcinogenic (may cause
Polynuclear Aromatic | industries, leaking fuel tanks, | leukemia)
Compounds (PAC) & |leaching from toxic waste
Polynuclear =~ Aromatic | dumping sites and coal tar
Hydrocarbons (PAH) lining of some water supply
pipes.  Refrigerators, air
conditioners,
7. Particulate matter Combustion  of  leaded | Toxic effect in man.
Lead halides gasoline products
(lead pollution)
8. PAN - peroxyacetyl Photochemical reactions of | Irritation of eye, throat and
-nitrate hydro- carbons and nitrogen | respiratory tract, damage to

oxides.

clothes, paint and
rubber articles, damage to leaves
and stomatal tissue in plants.

9. Asbestos particles

Mining activities

Asbestosis - a cancerous disease of
the lungs

10. Fungal spores, Microbes Infectious diseases
bacteria, virus, etc
11. Biological matter Flowers Allergy

like the pollen grains

12. Silicon dioxide

Stone cutting, pottery, glass
manufacturing and cement
industries.

Silicosis, a cancerous disease.




Psychological complications, autism, retinopathy, fetal growth, and low birth weight seem to be
related to long-term air pollution. The etiologic agent of the neurodegenerative diseases
(Alzheimer's and Parkinson's) is not yet known, although it is believed that extended exposure to
air pollution seems to be a factor. Specifically, pesticides and metals are cited as etiological factors,
together with diet. The mechanisms in the development of neurodegenerative disease include
oxidative stress, protein aggregation, inflammation, and mitochondrial impairment in neurons
(Figure 1).

A “Pyramid of Effects” from Air Pollution

>90% of monetized
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Thousands
ER visits,

@ Hospital @
M admissions, 2
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3 o
E A
= 74
0o
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Figl. Research by the USEPA finds that certain health conditions, such as the respiratory effects
of air pollution exposure, can be directly linked to their economic consequences, such as the costs
associated with doctor visits, lost school and work days, hospital visits, and, ultimately, deaths.
Such research helps to provide a rubric by which we can evaluate the vast amounts of human
health damage that come from air pollution, in terms of the exact costs suffered by society and the
economy at large. (Image source: USEPA)

Air pollution is the major environmental driver associated with a multitude of diseases,
including respiratory conditions such as asthma and lung cancer; neurological diseases like
Alzheimer’s and Parkinson’s disease; a variety of psychological conditions; and a slew of other
outcomes, including disrupted fetal growth, autism, retinopathy, and low birth weight[16]. With
this myriad of air pollution-associated health outcomes, many studies have looked to quantify the
impacts that air pollution has on the general population — one methodology employed by the
USEPA is provided as an example below.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7044178/figure/F1/
https://www.epa.gov/benmap/how-benmap-ce-estimates-health-and-economic-effects-air-pollution
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5122104/

Particulate Matter (PM) and Health

Studies have shown a relationship between particulate matter (PM) and adverse health effects,
focusing on either short-term (acute) or long-term (chronic) PM exposure [17]. Particulate matter
(PM) is usually formed in the atmosphere as a result of chemical reactions between the different
pollutants. The penetration of particles is closely dependent on their size. Particulate Matter (PM)
was defined as a term for particles by the United States Environmental Protection Agency.
Particulate matter (PM) pollution includes particles with diameters of 10 micrometers (um) or
smaller, called PMio, and extremely fine particles with diameters that are generally 2.5
micrometers (um) and smaller.

Particulate matter contains tiny liquid or solid droplets that can be inhaled and cause serious
health effects. Particles <10 pm in diameter (PMo) after inhalation can invade the lungs and even
reach the bloodstream. Fine particles, PM» s, pose a greater risk to health (Table 2).

Table 2 Penetrability according to particle size.

Particle size Penetration degree in human respiratory
system

>11 um Passage into nostrils and upper respiratory tract

7—11 pm Passage into nasal cavity

4.7-7 pym Passage into larynx

3.34.7 ym Passage into trachea-bronchial area

2.1-3.3 um Secondary bronchial area passage

1.1-2.1 ym Terminal bronchial area passage

0.65-1.1 pm Bronchioles penetrability

0.43-0.65 ym Alveolar penetrability

Moreover, respiratory diseases and affection of the immune system are registered as long-
term chronic effects. It is worth noting that people with asthma, pneumonia, diabetes, and
respiratory and cardiovascular diseases are especially susceptible and vulnerable to the effects of
PM. PM3 s, followed by PMy, are strongly associated with diverse respiratory system diseases, as
their size permits them to pierce interior spaces. The particles produce toxic effects according to
their chemical and physical properties. The components of PMioand PMzscan be organic
(polycyclic aromatic hydrocarbons, dioxins, benzene, 1-3 butadiene) or inorganic (carbon,
chlorides, nitrates, sulfates, metals) in nature .

Particulate Matter (PM) is divided into four main categories according to type and size [19] (Table
3).

1. Gas contaminants include PM in aerial masses.

2. Particulate contaminants include contaminants such as smog, soot, tobacco smoke, oil
smoke, fly ash, and cement dust.

3. Biological Contaminants are microorganisms (bacteria, viruses, fungi, mold, and bacterial
spores), cat allergens, house dust and allergens, and pollen.
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Types of Dust include suspended atmospheric dust, settling dust, and heavy dust.

Table 3 Types and sizes of particulate Matter (PM).

Type PM diameter [pm]
Particulate contaminants | Smog 0.01-1
Soot 0.01-0.8
Tobacco smoke 0.01-1
Fly ash 1-100
Cement Dust 8-100
Biological Contaminants | Bacteria and bacterial spores 0.7-10
Viruses 0.01-1
Fungi and molds 2-12
Allergens (dogs, cats, pollen, household dust) | 0.1-100
Types of Dust Atmospheric dust 0.01-1
Heavy dust 100—-1000
Settling dust 1-100
Gases Different gaseous contaminants 0.0001-0.01

Finally, another fact is that the half-lives of PMi¢ and PM> 5 particles in the atmosphere is
extended due to their tiny dimensions; this permits their long-lasting suspension in the atmosphere
and even their transfer and spread to distant destinations where people and the environment may
be exposed to the same magnitude of pollution [20]. They are able to change the nutrient balance
in watery ecosystems, damage forests and crops, and acidify water bodies. Particle pollution is
linked to a long list of respiratory outcomes, such as:

Cough, phlegm, wheezing

Development of asthma

Airway and lung inflammation

Respiratory infection

Decreased lung function and growth in children

Emergency room and hospital visits due to respiratory symptoms
Premature death

NV kA WD =

The size of the particles which make up particulate matter affects how detrimental pollution
exposure is to respiratory health.

WHO's main function is to identify and monitor those air pollutants with the greatest impact on
people's health. This helps the WHO Member States to focus their actions on the most effective
way to prevent, or reduce health risks [21]. WHO's task is to review and analyze the accumulated
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scientific evidence, and use expert advice to draw conclusions on how much different air pollutants
affect health as well as identify effective measures to reduce the air pollution burden. WHO
Member States adopted in 2015 a resolution to “address the adverse health effects of air pollution™.

The following year, Member States agreed on a road map for “an enhanced global response to the
adverse health effects of air pollution”. WHO is working on four pillars:

1.

Expanding the knowledge base
Monitoring and reporting

Global leadership and coordination
Institutional capacity strengthening,

b=

Environmental Impact of Air Pollution

The environment is made up of the world around us, including both living organisms and non-

living material. The atmosphere contains many gases necessary for life. However, human activities
release pollutants into the atmosphere that contribute to air pollution. Air pollution is harming not
only human health but also the environment in which we live.

The most important environmental effects are as follows.

1.

Acid rain

Acid rain is precipitation containing harmful amounts of nitric and sulfuric acids. These acids
are formed primarily by nitrogen oxides and sulfur oxides released into the atmosphere when
fossil fuels are burned. These acids fall to the Earth either as wet precipitation (rain, snow, or
fog) or dry precipitation (gas and particulates). Some are carried by the wind, sometimes
hundreds of miles. In the environment, acid rain damages trees and causes soils and water
bodies to acidify, making the water unsuitable for some fish and other wildlife. It also speeds
the decay of buildings, statues, and sculptures that are part of our national heritage. Acid rain
has damaged Massachusetts lakes, ponds, rivers, and soils, leading to damaged wildlife and
forests. In plants, ozone penetrates through the stomata, inducing them to close, which blocks
COg; transfer and induces a reduction in photosynthesis [21].

Eutrophication

Eutrophication is a condition in a water body where high concentrations of nutrients (such as
nitrogen) stimulate blooms of algae, which in turn can cause fish kills and loss of plant and
animal diversity. Although eutrophication is a natural process in the aging of lakes and some
estuaries, human activities can greatly accelerate eutrophication by increasing the rate at which
nutrients enter aquatic ecosystems. Air emissions of nitrogen oxides from power plants, cars,
trucks, and other sources contribute to the amount of nitrogen entering aquatic ecosystems
[22].



3. Effects on wildlife

Toxic pollutants in the air, or deposited on soils or surface waters, can impact wildlife in a
number of ways. Like humans, animals can experience health problems if they are exposed to
sufficient concentrations of air toxics over time. Studies show that air toxics are contributing
to birth defects, reproductive failure, and disease in animals. Persistent toxic air pollutants
(those that break down slowly in the environment) are of particular concern in aquatic
ecosystems. These pollutants accumulate in sediments and may bio magnify in tissues of
animals at the top of the food chain to concentrations many times higher than in the water or
air [23-24].

4. Ozone depletion

Ozone is a gas that occurs both at ground-level and in the Earth's upper atmosphere, known as
the stratosphere. At ground level, ozone is a pollutant that can harm human health. In the
stratosphere, however, ozone forms a layer that protects life on earth from the sun's harmful
ultraviolet (UV) rays. But this "good" ozone is gradually being destroyed by man-made
chemicals referred to as ozone-depleting substances, including chlorofluorocarbons,
hydrochlorofluorocarbons, and halons. These substances were formerly used and sometimes
still are used in coolants, foaming agents, fire extinguishers, solvents, pesticides, and aerosol
propellants. Thinning of the protective ozone layer can cause increased amounts of UV
radiation to reach the Earth, which can lead to more cases of skin cancer, cataracts, and
impaired immune systems. UV can also damage sensitive crops, such as soybeans, and reduce
crop yields [25-26].

5. Crop and forest damage

Air pollution can damage crops and trees in a variety of ways. Ground-level ozone can lead to
reductions in agricultural crop and commercial forest yields, reduced growth and survivability
of tree seedlings, and increased plant susceptibility to disease, pests and other environmental
stresses (such as harsh weather). As described above, crop and forest damage can also result
from acid rain and from increased UV radiation caused by ozone depletion [27].

6. Global climate change

The Earth's atmosphere contains a delicate balance of naturally occurring gases that trap some
of the sun's heat near the Earth's surface. This "greenhouse effect" keeps the Earth's
temperature stable. Unfortunately, evidence is mounting that humans have disturbed this
natural balance by producing large amounts of some of these greenhouse gases, including
carbon dioxide and methane. As a result, the Earth's atmosphere appears to be trapping more
of the sun's heat, causing the Earth's average temperature to rise - a phenomenon known as
global warming. Many scientists believe that global warming could have significant impacts
on human health, agriculture, water resources, forests, wildlife, and coastal areas. People living
in poorly constructed buildings in warm-climate countries are at high risk for heat-related
health problems as temperatures mount [28-30].
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7. Photochemical smog

Smog is formed when pollutants like hydrocarbons and nitrogen oxides combine in the
presence of sunlight. It is a mixture of gases mainly composed of ozone (O3), peroxyacetyl
nitrate (PAN) and NOx and it is formed by photochemical reactions hence the name
photochemical smog. The word 'smog' is derived from the two words - smoke and fog. Smog
forms a yellowish-brown haze especially during winter and hampers visibility. It is also known
as brown air when solar radiation is intense. In addition, during seasons of lesser solar radiation
or areas, smog formation is incomplete and the air is referred to as grey air. Smog is known to
cause many respiratory disorders and allergies as it contains polluting gases [31].

8. Haze

Haze is caused when sunlight encounters tiny pollution particles in the air. Haze obscures the
clarity, color, texture, and form of what we see. Some haze-causing pollutants (mostly fine
particles) are directly emitted to the atmosphere by sources such as power plants, industrial
facilities, trucks and automobiles, and construction activities. Others are formed when gases
emitted to the air (such as sulfur dioxide and nitrogen oxides) form particles as they are carried
downwind [32-33].

9. Air Pollution Control

A control strategy related to air quality is a set of specific techniques and measures identified
and implemented to achieve reductions in air pollution to attain an air quality standard or goal
[34]. Now that we have an overall idea of sources of air pollution, it is easier to take measures
to minimize air pollution. Following are some of the basic ways to control and check air
pollution:

1. Using public transport instead of using vehicles individually.

2. Introducing rules to upgrade engines of old vehicles.

3. Using CNG and other gasses has less carbon content than fuels.

4. Efficient and frequent use of electric vehicles.

5. Laying down strict emission regulations.

6. Giving instructions to factories and industries to lower the number of pollutants in their
release.

7. Using LPG in domestic chores instead of kerosene and burning wood.

8. Switching and using more renewable energy.

9. Avoiding unnecessary biomass burning.

10. Organizing and setting up committees with the involvement of maximum countries all over
the world.
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Air Pollution Prevention Strategies

While we know much about the causes and effects of air pollution, there is still much to be done

in terms of prevention. To understand how governments can tackle the problem, it is useful to have

a look at the main sectors contributing to global greenhouse gas emissions. Indeed, the only ways

to drastically reduce air pollution are to adopt a wide range of policies that regulate all polluting

industries — from energy production to transportation and agriculture — as well as to reflect on
broader solutions such as carbon tax systems Table 4 [35].

Table 4

Control Methods for Air Pollution

10. Hydrogen Sulfide
11. Prevention and

Control

Pollutant Prevention and Control
1. Ozone (0) Reduce motor vehicle, reactive organic gas (ROG) and nitrogen
oxide emissions through emissions standards, reformulated fuels,
inspection programs and reduced vehicle use, Limit ROG
2. Respirable Particulate | emissions from commercial operations and consumer products and
3. Matter (PM) from industrial sources such as power plants and refineries.
Control Dust Sources, Industrial Particulate Emissions, Wood
4. Fine Particulate Burning Stoves and Fireplaces, Reduce secondary pollutants which
5. Matter (PM25) react to form PM10.
6. Carbon Monoxide Reduces Combustion Emissions from Motor Vehicles, Industries,
(CO) Agriculture and Residential Burning. Precursor controls, like those
for ozone, reduce fine particle formation in the atmosphere.
7. Nitrogen Dioxide Control motor vehicle and industrial emissions. Use oxygenated
(NO) gasoline during winter months.
Controls motor vehicle and industrial combustion emissions.
8. Lead Control metal smelters, unleaded gasoline. Replace leaded paint
9. Sulfur Dioxide (SO) | with non-lead substitutes.

Reduces the use of high sulfur fuels (e.g., use low sulfur
reformulated diesel or natural gas).

Control emissions from geothermal power plants, petroleum
production and refining, sewers, sewage treatment plants.

Source: (Vehicular Pollution Control in Delhi, India)

Cut Down Emissions from Power Plants

One obvious but effective strategy to cut down emissions is to phase out fossil
fuels immediately, yet it has proven to be difficult to implement. As the latest IPCC climate
report clearly stated, in the race to reach net-zero emissions, there is no room for any fossil fuel

developments. Shifting to other energy sources like nuclear and renewables is a long and
complicated process that requires global coordination and collaboration. Yet, not all countries
are on board and while some are slowly making the transition, others have no intentions of
phasing out fossil fuels[36].
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ii.

iii.

In the meantime, countries like the US are implementing strategies to hold power plants
accountable for their pollution. For example, in March 2022, the Environmental Protection
Agency (EPA) unveiled the “Good Neighbor” plan to cut interstate smog pollution from power
stations by requiring them to operate their pollution control equipment and keep their daily
emissions under a pre-established limit.

Decarbonise the Global Transport Sector

Transport accounts for 8 billion tonnes — or approximately one-fifth — of global carbon dioxide
emissions. These are expected to grow significantly over the next 30 years as a result of
increasing transport demand. This is based global transport emissions in 2018, which totaled 8
billion tonnes CO>. Transport account for 25.5 % of CO; emission from energy and 74.5 %
transport emission come from road vehicles. (Data source: Our world in data based
International Energy Agency-1EA and International Council of Clean Transport -ICCT)

According to the EPA, there are three methods to reduce greenhouse gas emissions from
transportation. The first is to increase the efficiency of vehicle technology. A good start —
according to areport by the United Nations— is developing weight reduction and
improvements to engines and tires that can make vehicles more fuel-efficient, reduce their
reliance on oil, and cut expenses[37] .

One of the most important technologies we have to decarbonise the transport sector is
electric vehicles (EV). Significant progress has been made in this industry and costs of batteries
have declined by 90% in recent years. Despite EVs being a much better alternative than fossil
fuel vehicles, as the latter generate much higher emissions over their lifetime, the electrification
of the transportation sector has a dark side.

Adopt a More Sustainable Approach to Agriculture

Recent data from the Food and Agriculture Organization (FAQO) shows that 31% of human-
caused GHG emissions originate from the world’s agri-food systems. From the 16.5 tonnes
generated in 2019, the largest share — 7.2 billion tonnes — came from within the farm gate, 5.8

billion tonnes from the supply-chain processes, while 3.5 billion tonnes from land use change
[38].

Thus, efforts to address the exploitation of resources like land and water as well as the
promotion of sustainable agriculture are among the most crucial steps in air pollution
prevention. A big issue related to soil depletion is the excessive use of fertilisers. Switching to
nitrate-based solutions can be one of the easiest fixes in reducing farms’ impact on air pollution.
Israel has made incredible technological advances and managed toreduce the
overconsumption of water through drip irrigation, a system that delivers water and nutrients
directly into the plant’s root through pipes.
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iv.

Introduce a Carbon Tax System

A carbon tax is an instrument of environmental cost internalisation, imposed on producers of
raw fossil fuels based on the relative carbon content of those fuels. Governments usually set a
fixed price that emitting companies must pay for each ton of greenhouse gas emissions they
emit.

So far, 27 countries have implemented a carbon tax system as a way to incentivise polluters to
lower emissions or switch to more efficient processes and cleaner fuels. At the same time, the
carbon tax is a great way to reduce air pollution and greenhouse gases generated from the same
human activities [39].

Improving Air Quality While Fighting Climate Change

Last but not least, air pollution can be prevented by tackling climate change. These two
phenomena are closely intertwined and neither can be seen exclusively as the cause or the
effect. While deteriorating air quality is a consequence of climate change, air pollution also
contributes to worsening global warming. That is why the climate crisis cannot be left out of
the equation. Effective efforts to tackle climate change would significantly reduce
deforestation and wildfires, two of the main sources of air pollution. Air quality and climate
change are just one example of causes and effects overlapping. Therefore, the best shot for
governments around the world to reduce air pollution is to implement broader policies that aim
at tackling all aspects of the looming climate crisis [ 40].

Governments getting started in managing air quality should focus first on obvious
sources of air pollution and the quickest means of controlling air emissions. More sophisticated
and comprehensive strategies can be developed over time. The goal for all control strategies is
to achieve real and measurable air emission reductions. Control strategies to meet and maintain
the national ambient air quality standards are developed by state governments. State
governments adopt control measures through their legislative process and include them in state
implementation plans, which need to be submitted and approved by EPA. The control measures
are described and included in the plan. Control measures that are part of an approved state
implementation plan can be enforced by either the state or the national government.

Conclusion

Hence, air pollution has deleterious effects on both soil and water. Concerning PM as an air
pollutant, its impact on crop yield and food productivity has been reported. Its impact on watery
bodies is associated with the survival of living organisms and fishes and their productivity
potential. Sulfur and nitrogen oxides are involved in the formation of acid rain and are harmful
to plants and marine organisms. Last but not least, as mentioned above, the toxicity associated
with lead and other metals is the main threat to our ecosystems (air, water, and soil) and living
creatures. Technologies to reduce air pollution at the source are well established and should be
used in all new industrial development. The principles and practices of sustainable
development, coupled with local research, will help contain or eliminate health risks resulting
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from air pollution. International collaboration involving both governmental and
nongovernmental organizations or can guide this highly interdisciplinary and intersectional
area of pollution control.

. Recommendation

Air pollutions have major impacts on human health, triggering, and inducing many diseases
leading to high morbidities and mortalities, particularly in the developing countries such as
India. Therefore, air pollutions control is vital and should be on the top of priority list of the
governments. The policy makers and legislators in these countries must update all laws and
regulations related to air pollutions. Coordination between different departments involving in
air pollutions must be leaded by a powerful environmental protection organization. An
effective environmental protection organization should have enough budgets for
administration, research, development, monitoring, and full control of the environment
including air pollution.
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Abstract : - Wireless Sensor Networks (WSNs) have emerged as a valuable technology for
environmental monitoring and promoting sustainable development practices. This research paper
provides an in-depth analysis of the applications of WSNs in environmental monitoring within the
context of sustainable development. It explores how WSNs can be utilized to monitor air quality,
water quality, biodiversity, climate change, and other critical environmental factors essential for
sustainable development. The paper also discusses challenges and opportunities in deploying
WSNs for sustainable environmental monitoring and presents successful case studies where WSNs
have been effectively employed to support sustainable development initiatives. Additionally, the
paper outlines future research directions to enhance the use of WSNs for environmental monitoring
and sustainable development.

Keywords: Wireless Sensor Networks, Environmental Monitoring, Sustainable Development, Air
Quality, Water Quality, Biodiversity, Climate Change.

I. Introduction Wireless Sensor Networks (WSNs) play a crucial role in environmental
monitoring by providing real-time and continuous data collection from the physical environment.
Some of the key roles of WSNs in environmental monitoring include [1-6]:

1. Real-time Data Collection: WSNs enable the collection of real-time data on various
environmental parameters such as temperature, humidity, air quality, water quality, and
sound levels. This continuous monitoring allows for early detection of environmental
changes and events.

2. Remote Monitoring: WSNs can be deployed in remote or hard-to-reach areas, allowing
for monitoring of environmental conditions in locations that are otherwise difficult to
access. This is particularly valuable for monitoring wildlife habitats, forests, and remote
ecosystems.

3. Data Accuracy and Precision: WSNs provide high-resolution data with a level of
accuracy and precision that was not previously possible with traditional monitoring
methods. This enables more informed decision-making and better understanding of
environmental processes.
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4. Environmental Impact Assessment: WSNs can be used to assess the impact of human
activities on the environment, such as monitoring air and water pollution near industrial
sites or tracking changes in ecosystems due to urbanization or deforestation.

5. Early Warning Systems: WSNs can be used to develop early warning systems for natural
disasters such as floods, landslides, and forest fires. By detecting changes in environmental
conditions, WSNs can help in issuing timely alerts and mitigating potential risks.

6. Biodiversity Conservation: WSNs can aid in monitoring and conserving biodiversity by
tracking animal movements, population dynamics, and habitat conditions. This information
is essential for effective conservation efforts.

7. Sustainable Resource Management: WSNs enable the monitoring of natural resources
such as water, soil, and forests, supporting sustainable management practices and helping
to prevent overexploitation.

8. Climate Change Research: WSNs contribute to climate change research by providing
data on temperature trends, precipitation patterns, and other climate-related variables. This
information is vital for understanding the impacts of climate change and formulating
adaptation strategies.

9. Overall, WSNs play a pivotal role in environmental monitoring by providing a wealth of
data that can inform policies, management practices, and conservation efforts aimed at
promoting sustainable development and preserving the natural environment.

I.B. Applications of WSNs in environmental monitoring within the context of sustainable
development:

Wireless Sensor Networks (WSNs) have a wide range of applications in environmental

monitoring within the context of sustainable development. Some of the key applications include
[7-12]:

1. Air Quality Monitoring: WSNs can be used to monitor air quality in urban areas,
industrial sites, and other locations to detect pollutants such as carbon monoxide, nitrogen
oxides, and particulate matter. This data can help authorities take timely action to reduce
pollution and improve air quality.

2. Water Quality Monitoring: WSNs can be deployed in rivers, lakes, and other water
bodies to monitor parameters such as pH, dissolved oxygen, temperature, and turbidity.
This information can help in detecting water pollution sources, ensuring safe drinking
water, and protecting aquatic ecosystems.

3. Forest Fire Detection: WSNs can be used to detect and monitor forest fires in real-time
by deploying sensors in forested areas. Early detection of fires can help in timely
intervention to minimize damage and protect biodiversity.

4. Agricultural Monitoring: WSNs can be used in precision agriculture to monitor soil
moisture levels, temperature, and other parameters to optimize irrigation, fertilization, and
pest control practices. This can help in reducing water usage, improving crop yields, and
minimizing environmental impact.
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5. Wildlife Monitoring: WSNs can be deployed in natural habitats to monitor wildlife
populations, track animal movements, and study their behavior. This information can help
in conservation efforts, habitat restoration, and mitigating human-wildlife conflicts.

6. Disaster Management: WSNs can play a crucial role in disaster management by providing
real-time data on environmental conditions such as temperature, humidity, and seismic
activity. This information can help in early warning systems, evacuation planning, and
post-disaster recovery efforts.

Overall, the applications of WSNs in environmental monitoring contribute to sustainable
development by promoting resource efficiency, reducing environmental impact, and enhancing
resilience to climate change and natural disasters.

II. Literature Review

II.A. Previous studies on the use of WSNs for environmental monitoring and sustainable
development:

Several studies have been conducted on the use of Wireless Sensor Networks (WSNs) for
environmental monitoring and sustainable development. A study by Li et al. [13] explored the
use of WSNs for monitoring air quality in urban environments. The researchers developed a WSN-
based system that collected real-time data on air pollutants such as PM2.5 and NO2, enabling
better understanding of air quality trends and informing policy decisions for sustainable urban
development. In a study by Zhang et al. [14], WSNs were deployed to monitor soil moisture levels
in agricultural fields. The researchers demonstrated how WSN data could optimize irrigation
practices, reduce water usage, and improve crop yields, contributing to sustainable agricultural
practices and resource conservation. Research by Gao et al. [15] focused on using WSNs for
monitoring water quality in rivers and lakes. The study showed how WSN-based sensors could
detect pollutants, track water flow patterns, and provide early warnings of contamination events,
supporting efforts to protect water resources and promote sustainable water management strategies

A study by Wang et al. [16] investigated the use of WSNs for monitoring biodiversity in natural
ecosystems. The researchers deployed sensor nodes to collect data on species diversity, habitat
conditions, and ecosystem health indicators, highlighting the potential of WSNs to support
conservation efforts and sustainable ecosystem management practices. In a review by Al-Karaki
and Kamal 17], the authors summarized various applications of WSNs in environmental
monitoring, including air quality monitoring, water quality assessment, biodiversity conservation,
and disaster management. The review highlighted the importance of WSN technology in
advancing sustainable development goals and addressing environmental challenges.

Overall, these studies demonstrate the diverse applications of WSNs in environmental
monitoring and sustainable development, showcasing the potential of this technology to support
data-driven decision-making, promote resource conservation, and enhance resilience to
environmental changes. Continued research in this field will further advance the use of WSNs for
achieving sustainable development goals and safeguarding the environment for future generations.

20



IL.B. Case studies where WSNs have been effectively employed to support sustainable
development initiatives:

1.

Smart Water Management in Barcelona, Spain [18-19]: In Barcelona, a WSN-based
smart water management system was deployed to monitor water quality, usage, and
distribution in real-time. The system utilized sensor nodes placed in water infrastructure
such as reservoirs, pipelines, and treatment plants to collect data on water parameters. By
analyzing the data, authorities were able to optimize water supply, detect leaks, and reduce
water wastage, leading to improved water resource management and sustainability.
Precision Agriculture in California, USA [20]: In California's agricultural region, WSNs
were used to monitor soil moisture levels, temperature, and crop health in vineyards. The
sensor nodes provided farmers with real-time data on environmental conditions, enabling
them to adjust irrigation schedules, fertilization practices, and pest control measures based
on precise information. By implementing precision agriculture techniques with WSN
technology, farmers were able to increase crop yields, conserve water resources, and
minimize environmental impact.

Wildlife Conservation in Kenya [21]: In Kenya's national parks and reserves, WSNs were
deployed to monitor wildlife habitats, track animal movements, and study biodiversity
patterns. The sensor nodes collected data on species distribution, population dynamics, and
habitat changes, helping conservationists to identify key conservation areas and protect
endangered species. By leveraging WSN technology for wildlife monitoring, conservation
efforts were strengthened, and sustainable development practices were promoted in
ecologically sensitive areas.

Air Quality Monitoring in Beijing, China [22]: In Beijing, a WSN-based air quality
monitoring network was established to track pollution levels, particulate matter
concentrations, and atmospheric conditions in urban areas. The sensor nodes were installed
across the city to provide real-time data on air quality indicators, enabling authorities to
implement pollution control measures, issue public health advisories, and improve
environmental regulations. By utilizing WSN technology for air quality monitoring,
Beijing was able to address environmental challenges, enhance public health outcomes,
and promote sustainable urban development.

Disaster Management in Japan [23]: In Japan, WSNs were used to create early warning
systems for natural disasters such as earthquakes, tsunamis, and typhoons. The sensor
nodes were deployed in high-risk areas to detect seismic activity, oceanic disturbances, and
extreme weather events, triggering alerts and evacuation procedures in advance of
disasters. By integrating WSN technology into disaster management strategies, Japan
improved its resilience to natural hazards, minimized loss of life and property, and
supported sustainable development initiatives in disaster-prone regions.

These case studies demonstrate how WSNs have been effectively employed to support sustainable

development initiatives across various sectors such as water management, agriculture, wildlife

conservation, air quality monitoring, and disaster management. By harnessing the capabilities of
WSN technology for environmental monitoring applications, stakeholders can enhance
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sustainability practices, promote resource efficiency, and foster resilience in the face of
environmental challenges.

ILI.C. Current state of the art in WSN technology:

The current state of the art in Wireless Sensor Network (WSN) technology is characterized

by several advancements and innovations that have significantly enhanced the capabilities,
performance, and applicability of WSNs. Some of the key developments in WSN technology
include [24-27]:

1.

Energy-Efficient Protocols and Algorithms: Energy efficiency remains a critical focus
in WSN research and development. State-of-the-art WSNs utilize advanced protocols and
algorithms to minimize energy consumption, extend network lifetime, and optimize
resource utilization. This includes techniques such as duty cycling, data aggregation, and
energy-aware routing protocols.

Low-Power Hardware and Sensor Nodes: The development of low-power
microcontrollers, energy-efficient radio transceivers, and ultra-low-power sensors has
enabled the creation of sensor nodes with extended battery life and reduced power
consumption. These advancements have contributed to the deployment of long-lasting
WSNs for various applications.

Integration of Edge Computing and Machine Learning: WSNs are increasingly
incorporating edge computing capabilities to perform data processing, analysis, and
decision-making at the network's edge. Additionally, machine learning algorithms are
being integrated into WSNs to enable intelligent data analytics, anomaly detection, and
predictive modeling directly within the sensor network.

Multi-Sensor Fusion and Heterogeneous Networks: State-of-the-art WSNs often
integrate multiple types of sensors to capture diverse environmental parameters, leading to
richer and more comprehensive data collection. Furthermore, the integration of
heterogeneous networks, including different communication technologies (e.g., WiFi,
LoRa, Zigbee), enables WSNs to adapt to various deployment scenarios and
communication requirements.

Security and Privacy Enhancements: With the increasing deployment of WSNs in
critical applications, such as healthcare, industrial monitoring, and smart cities, there has
been a heightened emphasis on improving security mechanisms within WSNs. Advanced
cryptographic techniques, secure communication protocols, and privacy-preserving
mechanisms are being integrated into WSN solutions to safeguard data integrity and protect
against cyber threats.

Self-Organizing and Self-Healing Networks: State-of-the-art WSNs are designed to be
self-organizing and self-healing, enabling autonomous network reconfiguration, fault
tolerance, and adaptive operation in dynamic environments. Self-organization allows
sensor nodes to autonomously form networks and adapt to changing conditions, while self-
healing mechanisms enable the network to recover from node failures or communication
disruptions.
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7.

Standardization and Interoperability: Efforts to establish common standards and
interoperability frameworks for WSNs have gained momentum, promoting compatibility
between different WSN solutions and facilitating seamless integration with existing
infrastructure and systems.

Application-Specific Customization: WSN technology has evolved to offer greater
customization and tailoring to specific application domains, such as environmental
monitoring, precision agriculture, industrial automation, smart buildings, and healthcare.
This trend involves the development of specialized sensor nodes, communication
protocols, and data processing techniques optimized for specific use cases.

Overall, the current state of the art in WSN technology reflects a convergence of

advancements in hardware, software, networking protocols, and data analytics, paving the way for
more robust, efficient, and intelligent sensor networks capable of addressing a wide range of
environmental monitoring and IoT applications.

I11. Potential of WSNs for environmental monitoring and their role in advancing sustainable
development goals

Wireless Sensor Networks (WSNs) have the potential to significantly contribute to

advancing sustainable development goals through their application in environmental monitoring.
Some of the key ways in which WSNs can support sustainable development goals include [28-29]:

1.

Environmental Conservation: WSNs can help monitor and protect natural ecosystems by
providing real-time data on parameters such as air and water quality, biodiversity, and
habitat conditions. This information can support conservation efforts and the sustainable
management of natural resources.

Climate Change Mitigation and Adaptation: WSNs can contribute to climate change
mitigation and adaptation efforts by monitoring greenhouse gas emissions, temperature
trends, and other climate-related parameters. This data can inform policies and initiatives
aimed at reducing emissions and building resilience to climate impacts.

Sustainable Resource Management: WSNs can be used to monitor water resources, soil
conditions, and agricultural practices, supporting sustainable land use and resource
management. By providing insights into resource availability and usage patterns, WSNs
can help optimize resource allocation and promote sustainable practices.

Disaster Risk Reduction: WSNs can play a crucial role in disaster risk reduction by
providing early warning systems for natural disasters such as floods, landslides, and forest
fires. Timely and accurate data from WSNs can support preparedness, response, and
recovery efforts, ultimately reducing the impact of disasters on communities and
ecosystems.

Public Health and Well-being: WSNs can monitor environmental factors that impact
public health, such as air pollution levels, water contamination, and disease vectors. By
providing early warnings and data for informed decision making, WSNs can contribute to
improving public health outcomes and enhancing community well-being.

23



6.

Data-Driven Policy Making: The data collected by WSNs can inform evidence-based
policy making in environmental management and sustainability. By providing accurate and
comprehensive information, WSNs support policy development that is grounded in
scientific understanding and responsive to environmental challenges.

Community Engagement and Empowerment: WSNs can engage local communities in
environmental monitoring and decision making, fostering a sense of ownership and
responsibility for environmental stewardship. Citizen science initiatives and participatory
monitoring programs can leverage WSN technology to empower communities to
contribute to sustainable development efforts.

Overall, the potential of WSNs for environmental monitoring aligns closely with the goals of

sustainable development, including those outlined in the United Nations Sustainable Development
Goals (SDGs). By leveraging the capabilities of WSN technology, stakeholders can work towards
achieving environmental sustainability, resilience, and improved quality of life for present and

future generations.

ITI.A. WSNs to monitor air quality:

Wireless Sensor Networks (WSNs) can be effectively utilized to monitor air quality by

deploying a network of sensors in strategic locations to collect real-time data on air pollutants.
Here are some ways in which WSNs can be used for air quality monitoring [30-31]:

1.

Sensor Deployment: WSNs consist of a large number of small, low-cost sensors that can
be deployed in various locations such as urban areas, industrial sites, traffic intersections,
and near sources of pollution. These sensors can measure pollutants such as carbon
monoxide (CO), nitrogen dioxide (NO2), sulfur dioxide (SO2), particulate matter (PM),
ozone (O3), and volatile organic compounds (VOCs).

Data Collection: The sensors in the WSN continuously collect data on air quality
parameters at regular intervals. The data is transmitted wirelessly to a central database or
server for storage and analysis.

Data Processing and Analysis: The collected data is processed and analyzed to generate
real-time air quality maps, trends, and alerts. Advanced algorithms can be used to detect
pollution hotspots, identify sources of pollution, and predict air quality levels based on
historical data and meteorological conditions.

Environmental Monitoring: WSNs can provide valuable information for environmental
monitoring agencies, local authorities, and public health officials to assess air quality
levels, compliance with air quality standards, and the impact of pollution on human health
and the environment.

Early Warning Systems: WSNs can be integrated with early warning systems to alert the
public and authorities about high pollution levels, health risks, and the need for preventive
measures such as reducing emissions, implementing traffic restrictions, or issuing health
advisories.
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Data Visualization: The data collected by WSNs can be visualized through interactive
maps, dashboards, and mobile applications to make it accessible to the general public,
researchers, policymakers, and other stakeholders. This helps in raising awareness about
air quality issues and promoting community engagement in environmental protection.

Overall, WSNs play a vital role in air quality monitoring by providing accurate, timely,

and localized data that can support decision-making processes, improve air quality management
strategies, and protect public health and the environment.

II1.B. WSNs to monitor water quality:

Wireless Sensor Networks (WSNs) can also be effectively utilized to monitor water quality

by deploying a network of sensors in water bodies such as rivers, lakes, reservoirs, and oceans.
Here are some ways in which WSNs can be used for water quality monitoring [32-33]:

1.

Sensor Deployment: WSNs consist of a large number of small, low-cost sensors that can
be deployed in various locations within water bodies to measure parameters such as
temperature, pH, dissolved oxygen (DO), turbidity, conductivity, total dissolved solids
(TDS), nutrients (e.g., nitrogen and phosphorus), heavy metals, and other pollutants.
Data Collection: The sensors in the WSN continuously collect real-time data on water
quality parameters at different depths and locations. The data is transmitted wirelessly to a
central database or server for storage and analysis.

Spatial and Temporal Monitoring: WSNs enable spatial and temporal monitoring of
water quality by providing detailed information on variations in water parameters across
different locations and over time. This helps in identifying pollution sources, tracking
pollutant dispersion, and assessing the impact of human activities on water quality.

Event Detection: WSNs can detect sudden changes or anomalies in water quality
parameters, such as spikes in pollutant levels or the occurrence of harmful algal blooms.
Early detection of such events allows for timely response measures to protect aquatic
ecosystems and public health.

Water Quality Modeling: The data collected by WSNs can be used to develop predictive
models for water quality assessment, forecasting water quality trends, and simulating the
effects of different scenarios on water quality. This helps in improving water management
practices and decision-making processes.

Integrated Monitoring Systems: WSNs can be integrated with other monitoring
technologies such as remote sensing, unmanned aerial vehicles (UAVs), and satellite
imagery to provide a comprehensive view of water quality at different scales. This
integrated approach enhances the accuracy and efficiency of water quality monitoring
efforts.

Stakeholder Engagement: The data collected by WSNs can be shared with stakeholders,
including water resource managers, policymakers, researchers, and the public, through
interactive platforms and visualization tools. This promotes transparency, collaboration,
and informed decision-making for sustainable water resource management.

25



Overall, WSNs offer a cost-effective and scalable solution for monitoring water quality in

real-time, enabling proactive measures to protect water resources, support ecosystem health, and
ensure safe drinking water for communities.

III.C. WSNs to monitor biodiversity:

Wireless Sensor Networks (WSNs) can be effectively utilized to monitor biodiversity by
deploying a network of sensors in natural ecosystems such as forests, wetlands, grasslands, and
marine environments. Here are some ways in which WSNs can be used for biodiversity monitoring
[34-35]:

1.

Species Detection and Identification: WSNs can be equipped with various sensors,
including cameras, microphones, and environmental sensors, to detect and identify
different species of plants, animals, and insects in their natural habitats. Machine learning
algorithms can be used to analyze the sensor data and classify species based on their unique
characteristics.

Habitat Monitoring: WSNs can monitor environmental parameters such as temperature,
humidity, light levels, soil moisture, and vegetation cover to assess the quality of habitats
for different species. Changes in habitat conditions can impact biodiversity, and continuous
monitoring with WSNs helps in understanding these dynamics.

Species Behavior and Interactions: WSNs can capture data on the behavior and
interactions of species within ecosystems, such as movement patterns, foraging activities,
mating behaviors, and predator-prey relationships. This information provides insights into
the ecological processes that influence biodiversity.

Population Dynamics: WSNs can track changes in population sizes and distributions of
species over time by monitoring factors such as breeding success, survival rates, migration
patterns, and population densities. This data is essential for assessing the health and
resilience of biodiversity in ecosystems.

Ecosystem Health Assessment: WSNs can be used to assess the overall health and
functioning of ecosystems by monitoring indicators of biodiversity, such as species
richness, diversity, and abundance. Changes in these indicators can signal ecosystem
disturbances or degradation that require conservation interventions.

Invasive Species Monitoring: WSNs can help in early detection and monitoring of
invasive species that pose a threat to native biodiversity. By continuously monitoring
species composition and interactions, WSNs can support efforts to control invasive species
and protect native ecosystems.

Connectivity and Corridor Monitoring: WSNs can be deployed along wildlife corridors
and habitat connectivity pathways to monitor the movement of species between fragmented
habitats. This information is crucial for conservation planning and maintaining genetic
diversity within populations.

Citizen Science Engagement: WSNs can engage citizen scientists in biodiversity
monitoring by involving them in data collection, analysis, and interpretation. Citizen
science projects using WSNs can enhance public awareness about biodiversity
conservation and foster community participation in environmental stewardship.
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Overall, WSNs offer a powerful tool for biodiversity monitoring by providing real-time data
on species presence, habitat conditions, population dynamics, and ecosystem health. By integrating
technology with ecological research and conservation efforts, WSNs contribute to our
understanding of biodiversity patterns and processes, supporting sustainable management of
natural ecosystems.

IIL.D. WSNs to monitor climate change:

Wireless Sensor Networks (WSNs) can play a crucial role in monitoring climate change by
collecting real-time data on various environmental parameters and trends. Here are some ways in
which WSNs can be utilized for climate change monitoring [36-37]:

1. Temperature Monitoring: WSNs can be equipped with temperature sensors to
continuously monitor changes in temperature patterns across different regions. By
collecting high-resolution temperature data, WSNs can help in detecting temperature
anomalies, heatwaves, and long-term trends associated with climate change.

2. Precipitation Monitoring: WSNs can include rain gauges and weather sensors to measure
rainfall intensity, duration, and frequency. By monitoring precipitation patterns, WSNs can
provide valuable data on changes in rainfall distribution, extreme weather events, and the
impact of climate change on water resources.

3. Humidity and Dew Point Monitoring: WSNs can measure humidity levels and dew point
temperatures to assess moisture content in the air. Changes in humidity patterns can
influence weather conditions, ecosystem dynamics, and the spread of diseases, making it
essential for climate change monitoring

4. Wind Speed and Direction Monitoring: WSNs can incorporate anemometers and wind
vanes to measure wind speed and direction in real time. By monitoring wind patterns,
WSNs can help in understanding local wind regimes, atmospheric circulation patterns, and
the influence of climate change on wind behavior.

5. Carbon Dioxide (CO2) Monitoring: WSNs can include CO2 sensors to measure
atmospheric carbon dioxide levels in different environments. Monitoring CO2
concentrations is crucial for assessing greenhouse gas emissions, carbon sequestration, and
the impact of human activities on the global carbon cycle.

6. Ocean and Sea Level Monitoring: WSNs can be deployed in marine environments to
monitor sea level rise, ocean temperatures, salinity levels, and ocean acidification. These
measurements provide insights into the impact of climate change on marine ecosystems,
coastal communities, and vulnerable habitats.

7. Glacier and Ice Cap Monitoring: WSNs can be used to monitor changes in glacier mass
balance, ice melt rates, and snow cover extent in polar regions and mountainous areas. By
tracking glacial retreat and ice loss, WSNs contribute to understanding the effects of
climate change on the cryosphere.

8. Remote Sensing Integration: WSNs can be integrated with remote sensing technologies
such as satellites, drones, and ground-based sensors to enhance climate change monitoring
at different spatial scales. Combining data from multiple sources provides a comprehensive
view of environmental changes and trends.
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9. Data Analysis and Modeling: WSNs generate large volumes of data that require advanced
analytics and modeling techniques to extract meaningful insights about climate change
impacts. Machine learning algorithms, statistical methods, and simulation models can be
used to analyze WSN data and predict future climate scenarios.

10. Early Warning Systems: WSNs can support the development of early warning systems
for extreme weather events, natural disasters, and climate-related hazards. By monitoring
environmental conditions in real time, WSNs help in issuing timely alerts and mitigating
risks associated with climate change impacts.

Overall, WSNs offer a valuable tool for monitoring climate change by providing
continuous data on key environmental variables, trends, and impacts. By leveraging the
capabilities of WSN technology, researchers, policymakers, and stakeholders can enhance their
understanding of climate change dynamics and develop effective strategies for adaptation and
mitigation efforts.

IV. Challenges in deploying WSNs for sustainable environmental monitoring:

Deploying Wireless Sensor Networks (WSNs) for sustainable environmental monitoring
comes with several challenges that need to be addressed to ensure the effectiveness and reliability
of the monitoring system. Some of the key challenges include [4, 38]:

1. Power Supply: One of the major challenges in deploying WSNs is ensuring an adequate
and reliable power supply for the sensor nodes. Many environmental monitoring
applications require long-term operation in remote or harsh environments, making it
challenging to provide continuous power to the sensor nodes. Solutions such as energy
harvesting techniques, low-power design, and efficient battery management systems can
help overcome this challenge.

2. Communication Range and Connectivity: WSNs rely on wireless communication to
transmit data between sensor nodes and the base station. The limited communication range
of sensor nodes, interference from other wireless devices, and signal attenuation in
complex environments can affect the connectivity and data transmission reliability of the
network. Deploying efficient routing protocols, optimizing antenna designs, and using
mesh networking techniques can improve communication range and connectivity in WSNs.

3. Data Quality and Accuracy: Ensuring the quality and accuracy of data collected by sensor
nodes is crucial for reliable environmental monitoring. Environmental factors such as
temperature variations, humidity levels, and physical obstructions can impact the
performance of sensors and introduce errors in the data. Calibrating sensors, implementing
data fusion algorithms, and conducting regular maintenance checks are essential to
maintain data quality and accuracy in WSNSs.

4. Scalability and Network Management: As the number of sensor nodes in a WSN
increases, managing network scalability, data aggregation, and resource allocation
becomes more complex. Designing efficient network topologies, optimizing data routing
algorithms, and implementing robust network management strategies are essential for
scaling up WSN deployments for sustainable environmental monitoring.
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5. Security and Privacy: Protecting the data transmitted by sensor nodes from unauthorized
access, tampering, or cyber-attacks is critical for maintaining the integrity and
confidentiality of environmental monitoring data. Implementing encryption techniques,
authentication mechanisms, and secure communication protocols can enhance the security
and privacy of WSNs deployed for sustainable environmental monitoring.

6. Environmental Sustainability: Deploying WSNs for environmental monitoring should
not contribute to environmental degradation or resource depletion. Minimizing the
environmental footprint of sensor nodes, using eco-friendly materials, and adopting
energy-efficient practices are important considerations for ensuring the sustainability of
WSN deployments in environmental monitoring applications.

7. Data Storage and Processing: Managing the large volumes of data generated by sensor
nodes in WSNs requires efficient data storage, processing, and analysis capabilities.
Designing scalable data storage systems, implementing real-time data processing
algorithms, and leveraging cloud computing technologies can help handle the data
processing requirements of sustainable environmental monitoring applications.

Addressing these challenges requires a multidisciplinary approach involving expertise in
sensor technology, wireless communication, data analytics, environmental science, and
sustainability practices. By overcoming these challenges, WSNs can be effectively deployed for
sustainable environmental monitoring to support informed decision-making, resource
management, and conservation efforts.

V. Opportunities in deploying WSNs for sustainable environmental monitoring:

Deploying Wireless Sensor Networks (WSNs) for sustainable environmental monitoring
presents several opportunities for enhancing environmental conservation, resource management,
and decision-making processes. Some of the key opportunities in deploying WSNs for sustainable
environmental monitoring include [4, 39]:

1. Real-time Monitoring: WSNs enable real-time monitoring of environmental parameters
such as air quality, water quality, soil moisture levels, and biodiversity. By providing
continuous and high-resolution data, WSNs allow for timely detection of environmental
changes, pollution events, and natural disasters, enabling prompt response and mitigation
actions.

2. Data-driven Decision Making: The data collected by WSNs can be used to analyze trends,
patterns, and correlations in environmental variables, facilitating evidence-based decision-
making in environmental management and policy formulation. By leveraging data
analytics techniques, stakeholders can gain valuable insights into environmental processes,
identify areas of concern, and optimize resource allocation for sustainable development.

3. Early Warning Systems: WSNs can be deployed to create early warning systems for
natural disasters such as floods, wildfires, and landslides. By monitoring environmental
conditions in real-time and detecting anomalies or critical thresholds, WSNs can provide
advance warnings to communities, authorities, and emergency responders, reducing the
impact of disasters and saving lives.

29



4. Precision Agriculture: WSNs can be used in precision agriculture applications to monitor
soil conditions, crop health, and weather patterns. By optimizing irrigation schedules,
fertilizer usage, and pest control strategies based on real-time data from sensor nodes,
farmers can improve crop yields, reduce resource wastage, and minimize environmental
impact.

5. Habitat Monitoring: WSNs can be deployed for monitoring wildlife habitats, tracking
animal movements, and studying biodiversity patterns. By collecting data on species
distribution, population dynamics, and habitat changes, WSNs can support conservation
efforts, ecosystem restoration projects, and wildlife protection initiatives.

6. Environmental Compliance Monitoring: WSNs can be used to monitor industrial
emissions, water discharges, and waste management practices to ensure compliance with
environmental regulations and standards. By providing continuous monitoring and remote
data access, WSNs can help regulators enforce environmental laws, detect violations, and
hold polluters accountable.

7. Citizen Science Initiatives: WSNs can engage citizens in environmental monitoring
efforts through participatory sensing projects. By involving local communities in data
collection, analysis, and interpretation, WSNs can raise awareness about environmental
issues, empower citizens to take action, and foster a sense of ownership and stewardship
towards the environment.

8. Sustainable Development Planning: WSNs can support sustainable development
planning by providing data-driven insights into land use changes, urban growth patterns,
and natural resource exploitation. By monitoring environmental indicators over time,
WSNs can inform policymakers, urban planners, and developers about the impacts of
human activities on the environment and guide sustainable development strategies.

Overall, deploying WSNs for sustainable environmental monitoring offers a wide range of
opportunities to improve environmental sustainability, enhance resilience to climate change, and
promote responsible stewardship of natural resources. By harnessing the potential of WSN
technology in environmental monitoring applications, stakeholders can work towards achieving a
more sustainable and resilient future for our planet.

VI. Conclusion:

Future research directions to enhance the use of WSNs for environmental monitoring and
sustainable development:

1. Integration of Artificial Intelligence (AI) and Machine Learning (ML) Algorithms:
Future research could focus on developing Al and ML algorithms to analyze the vast
amount of data collected by WSNs more effectively. These advanced algorithms can help
in predicting environmental trends, identifying anomalies, and optimizing resource
management strategies for sustainable development.

2. Energy-Efficient Sensor Node Design: Research can be conducted to design sensor nodes
that are more energy-efficient, have longer battery life, and are environmentally friendly.
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This can help in reducing the maintenance costs of WSNs and making them more
sustainable in the long run.

3. Development of Wireless Power Transfer Technologies: Investigating wireless power
transfer technologies can help in overcoming the limitations of battery-powered sensor
nodes. By enabling energy harvesting or wireless charging capabilities, WSNs can operate
continuously without the need for frequent battery replacements, enhancing their reliability
and sustainability.

4. Interoperability and Standardization: Research efforts can be directed towards
developing standards and protocols that ensure interoperability among different WSN
systems. This will facilitate data sharing, integration, and collaboration among
stakeholders, leading to more comprehensive and efficient environmental monitoring
solutions.

5. Privacy and Security Considerations: Future research should address privacy and
security concerns associated with WSNs, especially when collecting sensitive
environmental data. Developing robust encryption techniques, authentication mechanisms,
and data protection protocols will help in safeguarding the integrity and confidentiality of
information gathered by WSNs.

6. Scalability and Deployment Strategies: Investigating scalable deployment strategies for
WSNs in large-scale environmental monitoring projects can help in optimizing coverage,
connectivity, and data collection efficiency. Research on cost-effective deployment
methods, network optimization techniques, and scalability considerations will be crucial
for expanding the use of WSNs in sustainable development initiatives.

7. Citizen Science and Community Engagement: Future research can explore ways to
involve citizens and local communities in environmental monitoring efforts using WSN
technology. Engaging stakeholders in data collection, analysis, and decision-making
processes can enhance community resilience, promote environmental awareness, and
foster sustainable development practices at the grassroots level.

By focusing on these research directions, the use of WSNs for environmental monitoring
and sustainable development can be further enhanced, leading to more effective resource
management, improved resilience to environmental challenges, and a more sustainable future for
our planet [40-41].
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Abstract: -The soil endows nutrients to the plants over it. Natural composition of minerals present
in soil and local environment are potent factors, on which growth of plant depends. The aim of the
present work was to analyze soil and environment around the Mainpat hill, Surguja division of
Chhattisgarh. During field visit, it has been observed that the temperature, elevation range, tropical
and subtropical climatic condition of some hilly area of Mainpat Surguja division are similar to
north east and south India. Samples were collected from study area and analyzed for pH, soil type
and composition mineral elements. This study would be helpful in acquiring scientific knowledge
of soil and environment among local authorities, investors, coffee(genus) growers and local
farmers. Coffee is the second most traded commodity in the world and, in India. As this is cash
crops therefore it will take upward the economic graph of the locality and state.

Keywords: - Coffee, potent , crops , tropical, economic.
Introduction

Soil quality is the degree of suitability to the specific functions that soils perform in a given
system. It can be defined as “the capacity of the soil to function within ecosystem and land use
boundaries, to sustain biological productivity, maintain environmental quality, and to promote
plant and animal health (Doran and Parkin, 1994). The history of the coffee began in ancient
Ethiopia in 15th Century. The top leading five countries of coffee production are 1. Brazil 2.
Vietnam 3.Colombia 4. Indonesia. 5. Ethiopia. Although India is the 8th leading country for coffee
production in the world, out of 29 states only south and north east states play major role in coffee
production. Some of the central India states and other states have also suitable potential, scientific
efforts need to accelerate and explore them. In order to achieve higher productivity, there have
been many changes in soil, environment and land use and management practices, which have led
to deterioration of soil and environmental quality. However, such changes and associated impacts
are not uniform across the region. Therefore, to determine the sustainability of the land
management systems prevalent in a region, quantitative assessment of soil quality on a regional
scale is necessary.

Coffee plant growth depends upon multifactor such as prospective soil composition, soil
pH, climatic condition, slope terrains, seasonal temperature etc. Prospective earth soil is one of the
key factors. Before taking a big risk to crop coffee plant garden in any region as it is a long-term
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investment, it prerequisite to investigate the earth soil attributes of that specific climatically
enabled area very carefully. Micro mineral elements on soil composition vary coffee plant growth
rate, a required ratio of the composition of elements as micronutrients boost the coffee plant growth
and production. Carbon, hydrogen and oxygen are available in air and water, remaining elements
are present in soil.

The selection of coffee plantation area incorporates with the deviation of the minimum
required micronutrient and validation. Foliage is harvested periodically from coffee hence shoots
be as strong to bear physically imposed stress. The Energy Dispersive X-ray (EDX) is a powerful
micro analyzer tool used in elements analysis, due to its high sensitivity in detecting the different
elements with their weight and atomic percentage in composition (Scimeca et al.,2018).

Literature Survey

Soil organic carbon influences a wide range of physical, chemical and biological properties
and is considered as the most important indicator of soil quality (Larson and Pierce 1994).
Generally, coffee plants receiving a balanced nutrition, in which the required elements are supplied
in appropriate amount share capable of producing quality beans. Coffee plant prospers well in
slightly acid soils with a pH of 5.5-6.5 (Mitchell, 1988; Snoeck and Lambot, 2004). When the pH
level is less than 4.0, the levels of aluminium and manganese can be high, and this requires liming
to correct the toxicity effects (Snoeck and Lambot, 2004). pH is a determined value based on a
defined scale( Dewagan and Chaohan, 2022). Nutrients are required for both vegetative growth of
coffee trees and production of high quality beans and hence nutrient imbalances can affect coffee
quality (Njoroge, 1998). Nitrogen and potassium are the two dominant nutrients required for
coffee, K being more important in fruit development and N for vegetative growth. Phosphorus is
essential for root, flower bud and fruit development, and it plays an important role in energy
storage and transfer in crop plants (Fageria, 2009). Calcium, magnesium and other major and micro
nutrients are essential for a balanced nutrition of the coffee plant although the required quantities
are usually small to minimal in coffee (Willson, 1985b; Mitchell,1988). When plants are grown
without adequate essential nutrients, characteristic deficiency symptoms result (Nagao et al.,
1986). For instance, the balance between K, Mg and Ca is very important for coffee quality because
K is antagonistic to Mg and Ca (Snoeck and Lambot, 2004). The characterization process will
involve the analysis of various physical, chemical, and biological parameters ( Dewagan and
Chaohan, 2023). Electrical resistivity of the soil is an intrinsic parameter that varies the flow of
electrical current. The electrical resistivity method used in the geophysical testing and agriculture
during last many years.

Electrical conductivity of soil leads the soil to be acidic. Soil has become an inherent part
of the Earth that forms different landscape by variation in their attributes and matrix. Therefore,
the relationship between the electrical property and soil strength are important to assign the
differences (Chaohan et al., 2019).
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Study Region

Proposed study region for the possibility of coffee (genus) plantation is nestled
amongst the rolling hills of the south eastern Vindhyachal-Baghelkhand mountain part of
peninsular India. It is situated at the extreme north of the Chhattisgarh state of India, This area is
densely forested along with slope terrain as a whole is a mesa land form. The elevation range is
more than 3560 ft above sea level, length about 28 km, width about 13 km. At present it comes
under Mainpat division Surguja of Chhattisgarh. Soil samples are collected from the study region

(fig.1).
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Reference Region

Reference soil samples are collected from Anantagiri coffee plantation garden. It is
situated at Anantagiri hills, Araku Valley, Visakhapatnam, Andhra Pradesh, India. (Fig 2).
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Materials and Methods
Sample Collection and Preparation

Sample (S1) is collected from mainpat, division Surguja in Chhattisgarh, India. Reference
region, sample (S2) is collected from the existent Anantagiri coffee plantation garden, Anantagiri
hills, Araku Valley, Visakhapatnam, Andhra Pradesh, India. Hygienic poly bags were used for
sampling the soils. The collected samples were initially gently sundried for 12 days followed by
hot air oven dried for 2 days. The dried samples were crushed and grinded by high quality ceramic
mortar pestle. Sieve analysis process is done for 120 micron and soil powder samples were stored
in glass vessels.

Experimental

To make the soil samples conductive anterior to place the sample in testing holder dried
samples were coated by gold coater (Quorum-SC7620 Sputter Coater). The SC7620 is a compact,
SEM sputter coater. The sample was examined by Oxford- EDX system (INCA 250 EDS with X-
MAX 20mm Detector). It is non-destructive analyser and the concentration of the elements in the
composition are quantified accurately. The microstructure photographs of the sample recorded
using ZEISS EVO Series SEM Model EVO 18.

Result and Discussion
Determination of element concentrations

SEM-EDX is used to evaluate the samples at Metallurgical and Materials Engineering
laboratory NIT Raipur, (C.G), India. The SEM -EDX analysis was done by using computer-
controlled field emission SEM (ZEISS EVO 18) equipped with an Oxford- EDX system (INCA
250 EDX with X-MAX 20 mm Detector). Samples were held on holder for gold embrocating. A
skinny layer of Gold was poured on samples with the help of the vacuum coating unit
(QuorumSC7620 Sputter Coater). samples were enabled electrically conductive by gold coating.
Qualitatively and quantitatively analysis of micronutrients in the samples were recorded by Energy
Dispersive X-ray Spectroscope.

Table 1. Reference

Element Compounds Reference date, time
Si Si02 01.06.1999, 12:00 AM
Al AlLO3 -do-

Mg MgO -do-

K MAD- -do-

10Feldspar

Ca Wollastonite | -do-

Fe Fe -do-

Ti Ti -do-
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Table 2. EDX data of mainpat soil sample S1

Elements Weight % | Atomic %
Mg 1.36 1.54

Al 21.35 24.48

Si 54.48 59.58

K 5.82 4.60

Ca 0.53 0.43

Ti 1.63 0.98

Fe 16.02 9.27

Table 3. EDX data of Anantagiri coffee plantation garden sample S2

Elements Weight % | Atomic %
Mg 2.12 2.78

Al 20.09 23.09

Si 55.73 60.73

K 5.79 4.82

Ca 0.18 0.16

Ti 1.60 0.88

Fe 19.50 11.34

Sample S1 Versus Sample S2

Mg Al Si K Ca Ti Fe
Element

—Weight % S1 ——Weight % S2

Fig 4. Graph is plotted between S1 vs S2 Sample according to weight percentage
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Fig 6. EDX Spectrum of Anantagiri coffee plantation garden sample S2
Determination of pH

5 gm of 120y particle size soil samples were dissolved in 50 ml of distil water. pH
of soil was measured by digital pH meter. pH of mainpat soil was recorded 5.66. pH of Anantagiri
coffee plantation garden soil was recorded 4.97.

Fig 7. pH set up
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Discussion

It is recorded that weight percentage of micronutrient potassium (K ) in sample S1 is 5.82
that is more than the sample S2. Weight percentage of micronutrient Aluminium (Al) in sample S1
is 21.35 that is more than in sample S2. weight percentage of micronutrient Silicon (Si) in sample
S1 is nearly equal to Sample S2. Weight percentage of Calcium (Ca) in sample S1 is 0.53 is nearly
equal to 0.50 that is good. Presence of Mg and Fe is also as per requirement in sample S1. pH
value in sample S1 5.66 that is slightly acidic, under standard range 5.5 — 6.5 for coffee plant
growth . No presence of heavy metal like Cu, Ni, Zn, As, Cr, Pb, V and Cd indicates that soil is
non toxic.

Conclusion

Sample composition elements like Fe, Na, Mg, Al, Si, Cl, K, Ca, Mn, Co, Se, including heavy
metals Cu, Ni, Zn, As, Cr, Pb, V and Cd are simply investigated by SEM-EDX technique. pH of
the soil sample is simply measured with the help of digital pH meter accurately. As per result
found, soil of study area is rich micronutrients K, N, S, Al, Si, Fe, Mg, and less in Ca. The SEM-
EDX analysis mentioned in table 2 and table 3 shows that there is a significant value of
micronutrients in sample S1 for coffee plant growth.

As per SEM-EDX analysis heavy metals like Ni, Cu, Zn, As, Cr, Pb, V and Cd are not present
in both samples i.e. nontoxic area. Elevation range of some specific area of Surguja district is more
than 3000 ft that is climatically suitable for coffee plant growth. As the study area is quite non
polluted and naturally blessed, quality of coffee would be sharp good.

As per conclusion of the work, study region is agro-physically and climatically similar,
somehow better to the reference region (existent coffee garden region). This study will be helpful
in acquiring scientific exploration among researchers, local authorities, investors, coffee growers
and local farmers.
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Abstract

The goal of the current study was to record the availability, diversity, and traditional applications
of wild food plants in South Chhattisgarh. The food and other necessities for the tribes in this area
are mostly derived from wild resources. The area has an abundance of edible wild plants. In the
research region, a total of 57 species from d 40 families were identified. Of the species included
in the records, 11 were climbers, 8 were shrubs, and 22 were herbs. Of the plants that have been
identified, 15 are common, 44 are abundant, and 21 are uncommon in this area. Plant components
used for food include leaves, shoots, young twigs, roots, rhizomes, tubers, flowers, fruits, seeds,
and so on.

Keywords: Wild food plants, Tribes, Bastar, Chhattisgarh.
Introduction

The geographical coordinates of Chhattisgarh state span between 80°15' and 84°24' E
longitude and between 17°46' and 24° 5' N latitude, creating a diverse landscape of hills and plains.
With an average annual rainfall of 60 inches, Chhattisgarh boasts a thriving agricultural sector,
primarily focused on rice cultivation. Recognized as an herbal state, Chhattisgarh is renowned for
its abundant flora and fauna, with approximately 44% of the state covered by forests, prominently
featuring Sal forests, Teak, Bamboo, Saja, Sarai, Haldi, and more.

This study specifically delves into the southern region of Chhattisgarh, with a focal point on Bastar
district. Positioned between 19° 16’ N latitude and 81° 44’ E longitude, Bastar district covers an
expansive area of 6,596.90 square km. According to the 2011 census, the district's population
stands at 1,413,199, with 698,487 males and 714,712 females. Geographically enclosed by
Kondagaon, Dentewada, Sukma, and Narayanpur, Bastar is characterized by its unique
demographics and topography.

Chhattisgarh, home to a diverse tribal population, sees 70% of its tribes contributing around one-
third of the state's total population, making up approximately 10% of India's tribal communities.
The demographic landscape has witnessed changes since the 2001 census, with Scheduled Castes
(SC) and Scheduled Tribes (ST) now constituting 12.8% and 30.62% of the state's population,
respectively. The region is inhabited by Gond, Maria, Muriya, Bhatra, Halba, and Dhruva tribes.
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Agriculture forms the primary occupation for tribal communities, supplemented by the essential
role of forests and their products in sustaining their livelihoods. Tribals and local communities rely
on forests for various needs such as food, medicine, and fiber. While agriculture predominantly
satisfies their food requirements, the collection of roots, tubers, leaves, flowers, and fruits from
the forest serves as supplementary sustenance. This paper specifically explores the collection and
consumption of wild plant species by these communities for edible purposes.

Materials and Methods

A number of tribal village in Bastar have undergone ethnobotanical surveys between
January and December of 2023. Firsthand knowledge of food plants was gathered from
knowledgeable tribal people. There was a lengthy list of plants; however, only 57 are included
here. Plants are arranged alphabetically by their botanical name, which is followed by the name of
the locality, family, edible portion, tribes that use the plant, and lifeform. Brief descriptions of
plants' culinary uses are provided wherever particular cultures eat them.

Result and Discussion

Tribal people in the state generally work in agriculture as their primary source of food.
Their primary food source is rice. In addition to rice, they eat vegetables, wheat, lentils, and millets.
In addition to these crops and the seasonal vegetables that grow there, the tribe also depends on
the 57 plant species that grow wild in the area for additional sustenance. Of these, 32 species are
used as vegetables, 18 as fruits, and 8 species are used for other purposes like sauces, condiments,
and spices. Additionally, some species are consumed in many ways.

Table-1 Wild edible plants Used by tribals of Baster District.

S Common Life
" | Botanical Name Family Plants Part use For
N. Name
m
Abel h Jangli
1 CHMOSCINS ) ar.lg 1, Malvaceae Tuberous roots are edible. | S
moschatus medic bhindi
A ] Y hoot 1
5 dhc.ttoda zeylanica Adusa Acanthaceac oung shoots and leaves S
medikus are cooked as Vegetable
Aegl. los (L
3 egle marmelos (L) Bel Rutaceae Ripe Fruit pulp is eaten. T
Correa.
A } ifoli Fl fruit
4 langium salvifolium Ankol Alangiacea owers and fruits are T
(L.f.) Wang. eaten as Vegetable
5 Amaranthus caudatus | Kedar Amaranthaceac Young twigs and leaves are q
L. chua cooked as Vegetable
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Ampelocissus

Bakri-

6 tomentosa (Heyne ex Vitaceae Fruits are edible. Cl
dhoto
Roth) Planch.
7 Angelica glauca Choru Apiaceac Dry s.eed and root is used H
Edgew. as Spice.
8 Annona squamosa L. | Sitaphal | Annonaceae Ripe Fruits are eaten S
Anthocephalus
9 indicus (Lam.) | Kadam Rubiaceae Fruits are eaten T
A.Rich.ex. Walp.
Antid d Leaves used as Vegetable
ntidesma  acidum ) ) .
10 Retz Derango | Euphorbiaceae and dried leaves as khatai. | S
' Fruits are eaten.
Asparagus -
11 ) Satawar | Liliaceae Roots are eaten. Cl
racemosus Willd.
B eri (L. ) ) L
12 acopa monnieri (L.) Brahmi Scrophulariaceae eaves are eaten as H
Pennell Vegetable.
Bambusa Young shoots are eaten as
13 B Grami H
arundinacea Willd. ans ramineac Vegetable.
L t
14 | Basella rubra L. Poin Basellaceae caves afe calel a8 Cl
Vegetable.
- .. Young leaves are used as
15 | Bauhinia purpurea L. | Kachnar | Caesalpiniaceae T
Vegetable.
Pathar- Leaves are eaten as
16 | B a picta Sm. . B i H
egonia picta Sm chati egoniaceae Vegetable.
Kha- Y 1 t
17 | Boerhavia diffusa L. pra?lbhaji Nyctaginaceae V:Igl:altibfl::.ves are caten 88\ g
Y fruit t
18 | Bombax ceiba L. Semal Bombacaceae oung TS are caten @s | g
Vegetable.
B ] Ripe Fruit
19 uchanania  lanzan Char Anacardiaceac 1Pe ruits and seeds are S
Spreng. edible
B ] foli L t
20 utomopsis latifolia Chanti Butomaceae eaves are eaten as| .,
Kunth. Vegetable
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)1 Caesulia  axillaries Muchri Asteraceae Leaves are eaten as q
Roxb. Vegetable
Cajanus Cooked seeds are eaten as
22 | scarabaeoides (L.) du | Banhirwa | Fabaceae S
. Vegetable.
Petit-Thou.
Canscora diffusa | Khakhab ) Whole plant are eaten as
23 . Gent H
(Vahl.) R.Br. haji entianaceac Vegetable
C b Fruit ked and
24 aeya Aroored | pindar Barringtoniaceae rults - ate - cooked an T
Roxb. eaten
Kaa- Fruit t d al
25 | Carissa carandes L ad Apocynaceae rues are? caten i 4ol g
raunda used for pickle.
. .. Flowers are eaten as
26 | Cassia fistula L. Amaltas | Caesalpiniaceae T
Vegetable.
Lo . . . Leaves are wused as
27 | Cassia mimosoides L. | Jirhul Caesalpiniaceae T
Vegetable.
. .. Young leaves are used as
28 | Cassia tora L. Chakora | Caesalpiniaceae H
Vegetable.
Catunaregam spinosa . Young Fruits are eaten as
29 Kharh Rub T
(Thunb) Tiru arhar Hblaceac Vegetable.
Celastrus paniculata . Flowers are wused as
30 K last 1
Willd. wut Celastraceae Vegetable. ¢
31 | Celosia argentea L. | Silyari Amaranthaceae | Leaves used as Vegetable. | H
. . L t
32 | Centella asiatica L. Brahmi Apiaceae caves are cdiell @Sy
Vegetable.
Ch di b . . L d t
33 enopoauunt oM | gaithu Chenopodiaceae caves Use s Pty
L. Vegetable
Citrull l this | Jangli ) .
34 Scl hr:; ;S cotocyniis Kalrlf dlru Cucurbitaceae Ripe Fruits are eaten. Cl
. Seed d
35 | Cleome viscose L. Jakhiya Cleomaceae e S are. . use By
condiments
36 Cocciniagrandis (L.) Kandaroi | Cucurbitaceac Young shoots made into cl

Voigt

Vegetable
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37 CO@melina attenuate Kana Commelinaceac Leaves are eaten as 0
Koin. Vegetable.
18 Corchorus capsularis Chench Tiliaceac Leaves are used as q
L. Vegetable.
C 7] Chota-
39 osmostigma o Asclpiadaceae Flowers are edible. Cl
racemosum L. Konga
40 Crotalaria incana Jangli sun | Fabaceae Flowers are cooked as q
Rottl. vegetable.
41 | Cucumismelo L. Dimbo Cucurbitaceae Fruits are eaten. Cl
4 De‘ndrocalamus Bans Poaceac Young Shoots is used as 0
strictus (Roxb.) Nees Vegetable.
43 Diller.ziaaureaJ. Kumbhi | Dilleniaceae Fruits are cooked and T
E.Smith. eaten as Vegetable.
Tub i ked
44 | Dioscorea alatal.. Bankanda | Dioscoreaceae woer IS C00KE as Cl
Vegetable.
Diospyros . .
45 Tela Ebenaceae Ripened Fruits are eaten | T
melanoxylon Roxb.
h Y 1 ked
46 | Eretia laevis Roxb. Suru Ehretiaceae Oung feaves are COoRed | ¢
matha and eaten as Vegetable.
Embli nali .
47 mblica officinalis Amla Euphorbiaceae Fruits are eaten T
Gaertn.
43 Emilia  sonchifolia | Kha- Asteraceae Leaves are cooked and 1
(L.) DC. praban eaten.
Erycib iculat, . .
49 Rg;; ¢ pAmICHA ] ¢ ari Convolvulaceae | Ripened Fruits are eaten. | Cl
Whole plant used as spices
Kish ) d 1 ixed i
50 | Eryngium foetidum L. | . ST Apiaceae an a'so e M H
jeera preparation of curry and
sauce.
Euphorbia Lal
51 | microphlla Heyne ex chimti Euphorbiaceae Leaves used as Vegetable. | H

Roth.
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52 Ficus  cunia  Ham. Podai Moraceae Fruits are edible T
ex.Roxb

Gardenia latifolia

53
Ait.

Papra Rubiaceae Ripened Fruits are edible | T

54 | Grewia hirsuta Vahl | Gursakri | Tiliaceae Ripen Fruits are edible T

Fruit pul t d
Hibiscus  subdariffa Tt puip afe caten an

55 L Ttepa Malvaceae also leaves are eaten as | H
' Vegetable.
56 Holarrhena Korya Apocynaceae Boiled flowers are cooked T

antidysenterica Wall. and eaten as Vegetable.

Holost )
57 ¢ OS, emma Konga Asclepiadaceae Flowers are eaten. Cl
rheedianum Spreng.

Note : Cl-Climber, H-Herbs, S-Shrubs and T-Tree

Conclusion

The majority of plants are wild. Since the majority of these plants have therapeutic benefits as
well, it is important to preserve and promote their germplasm.
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Abstract: Today, all over the world there is a great concern and worry as to what will become of
the earth, considering the inherent effect of the ever-increasing environmental pollution that has
adversely distorted the ecosystem, thereby spurring but the international communities, the
government, generation public, cooperate bodies, policy makers, professionals and even
politicians to take adequate measures aimed at addressing environmental problems. This paper
discussed on environmental pollution and sustainability. It presented what our environment is
made up, its ever-increasing problems and challenges facing our environment from different
perspective. The purpose of this paper is timely; with a consideration that due action is ripe for the
proper implementation of environmental planned strategies (Techniques) and tools for addressing
environmental menace in different part of the world, by different government, public and private
sectors. The obtained results in this paper are rich enough to provide adequate solutions to many
environmental problems in different parts of the world, especially in Indian countries.

Keywords: Environmental Pollution, Sustainability.
1. INTRODUCTION

The arrival and reproduction of man on earth has caused a lot of impact and havoc on the Biosphere
(environment) which supports life and sustains various human activities. Due to man unchecked
actions, for example large scale deforestation of forest for residential and agricultural land uses
has changed the habitat organism living in the forest. The hunting of animal by man as led to the
extraction of certain animal species. Man has also developed new types of domesticated animals
as well as plants to serve his own needs. The rapid increase in activates today in many cities without
proper planning and control is the outcome of slums that has penetrated in our physical
environment. This is evident particularly in housing sector, transport, water supply, sanitation,
power supply and even in employment sector. Those that are presently not employed are equally
polluting our environment by engaging themselves in different harmful activities (stealing,
pollution, idleness, Etc.) since there is nothing to keep them busy always in the society. The
problem of environmental degradation and pollution of water, air, and noise is always on high
increase in many cities without proper check, which evidently has resulted in low standard of living
in many of our cities and town in India.
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2. ENVIRONMENT

The word “environment” may mean different thing to different people. Scientifically, the Physical,

environment is different from social or economic. Environment means” that which surround or
that which envelop the earth and it consist of the entire ecosystem. Scientifically, the four spheres
or division of the earth viz. Lithosphere, Hydrosphere Biosphere, and Atmosphere. This could be
broken to include the water body and life therein, landmass, forests, grassland, deserts, animals,
man himself and all the interactions taken place among those group. Environment is also defined
as the circumstances surrounding or regions in which everything exist. Everything external to the
organism is included in it. It also includes open field, mountains, forest, Deserts, snow, Seas, River,
Lakes, Wells, Springs, Atmosphere etc.

Environmental Quality 1

\

Sanitation Housing Waste disposal and
Drainage
Access to safc | Access to Access to ACCESS TO
convenient and adequate health and Adequate waste
adequate water Sanitation Housing disposal and
Dramage

[ |

Declining what constitute safe water supply, health, housing and Adeguate Sanitation

Figure 1. Showing different components of Environmental quality

Environmental quality and its effects Environment quality is a product of many factors that reduce
the quality of an environment from what it should be in the physical outfit. General factor such as
land degradation, pollutions of water and Air, noise, Sanitation, over pollution, slums, etc, usually
reduced the quality of an environment. Since environmental quality involves standard, Samuel et
al (2008) provided a simple approach for ensuring the quality of an environment with illustrative
sketch as shown above (figure 1) Samuel et al (2008) also added that the main concerned for the
environment are the following:

i.  How the Atmosphere, the rivers and the oceans are being polluted.
ii. How people might be causing global warming.
ili.  How people are destroying the world’s forests and other wilderness areas.
iv.  How people are endangering the survival of other species v. How people are being careless
with toxic (life-threatening) washes.
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Research also added that the above measuring technique is applicable in many countries of
the world. In addition, the account for environmental differences in many countries is based on the
following:-

i.
ii.
iii.
iv.

Climatic condition.

Topographic and fertility of the soil.
Availability of industries
Commercial centers and parks

3. POLLUTION

The urban environment is usually polluted by three major sources, viz. Water, Air, and Noise. The
world development report of 1992 highlighted the general effect of pollution on health. It also
noted that the Tropical forest- the primary source of livelihood for about 140 million people are
being lost at the rate of 0.9% annually. The above facts clearly speak for themselves about the
alarming rate and situation that many developing countries are facing, including Nigeria due to
environmental Degradation.

Types of pollution within urban environment

1. Water pollution: water become contaminated from disease bearing human wastes and also
become polluted through industrial influent.

The classification can also be in the order:-

a)

b)

d)

Water communicable disease: infection related to water supply and sanitation are many
and their relationship is complex. However, in many Africa countries, a conception system
for understanding disease related to water and sanitation has been developed.

Water related infections:- water related disease is one which is in same gross way related
to water in the environment (Bodies of water) and the impurities within water.
Transmission Route Of Water Related Infections (water borne route) Water borne
transmission occurs when the pathogen is in the water, which is infected by a person or
animal which may then become infected.

Water-wash route:- Water wash disease is the one whose transmission will reduce by an
increase in the volume of water used for hygienic purpose irrespective of the quality of that
water. Diseases Cause by Water- Washed route are numerous. An example of such are:
Typhoid, Eholeva, Darrheas, Ascarrasis, cholera, Dysentries, polio, infection Hepatitis,
bacillary, eye infection, craw-craw, house bone, fewer, etc.

Water based route:- A water based disease is one in which the pathogen spend a part of
its life cycle in a water snail or other aquatic animal. The diseases are due to infection by
parasite worm which depends on aquatic intermediate hosts to complete their cycles.
Diseases cause by water based Route: Diseases cause by water based is as followed: Guinea
worm, Schishomiasis, paragommense, clonorchvasis, etc.
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e) Insect vector route:- This is spread by insect which lives either in water or lives near
water. Diseases cause by insect vector Route:- sleeping sickness, malaria, River blindness,
filaviasis, mosquito bone, viruses-yellow fever etc.

f) Excreta —Related infection: An excreta —related infection is one which is related to human
—excreta (i.e. urine and feaces). The two transmission mechanisms for this are:

i.  Transmission via infected excreta: in this case pathogen is release into the
environment through feaces or urine of infection individuals.

ii.  Transmission by an excreta — related insect vector: an insect which visit excreta to
breed or to feed may mechanically carries excreta pathogen to food or an insect
vector of a non-excreted pathogen and may preferably breed in feacally polluted
sites.

2. Air pollution

Air pollution means the presence of any abnormal material or property in the air that reduce the
usefulness of the air resources. The term pollution may be referred in context with outdoor open
atmospheric conditions, localized air condition, and enclosed space conditions.

Sources of Air Pollution

i. Fuel burning operation for heat and power generation in large steam electric generating
plant, in-residence, in hotels, clubs, hospitals and in different processing of laundries,
Drycleaners, garage and service station.

ii. The refuse burning operation in different ,municipalities industries and residential
apartment.

iii. Burning of fuels for modes of transportation which includes trucks, buses motor vehicles,
rail using petrol, diesel and gasoline’s.

iv. Industrial and commercial process emission in different manufacture process namely
metallurgical plants, chemical plants, refineries mineral production, etc.

Cause of air pollution

1. increase in population and traffic

ii.  Development of industries
iii.  Development of automobile engineering
iv.  Thermal and nuclear generation

v.  Development of agriculture etc.

Forms of air pollutions

i.  Smoke 2. Dust 3. Gases
ii.  Particulate matter from industrials, power generation plants, road-way dust. Etc.
iii.  Hydrocarbon- from automobile exhaust 6. Sulphur compound 7. Nitrogen compound 8.
Carbon compound 9. Fluorine compound 10. Chlorine compound
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Effects of air pollution

(i) Effects on human health

Air pollution Effect on human health

1.Sulphur dioxide Causes suffocation, respiratory disease, Irritation of eyes and throat

2.Hydrogen Sulphide | Danger of respiratory paralysis

3.Hydrogen Fluoride | Cause skin disease

4.Carbon Monoxide Causes lungs diseases and slow poisoning leading to death

5. Oxidants Causes lungs diseases.

(ii) Effects on Plant

i.  Plants may be dried up .
ii.  The yield of crop may decrease .
ili.  The quality of crops may decline or may be affected by disease.
iv.  The growth of vegetation may stop and the quality may be inferior or may be affected by
disease.
v.  The quality of fruit may become inferior or the quality may also decrease.
vi.  The forests area may get destroy gradually vii. The growth of trees may become stunted or
they may dry up completely.

3. Noise pollution

Violent noises may cause temporary or permanent impairment of hearing. Noise is also of the
major causes of stress and many of the other human afflictions associated with tension, anxiety,
accident proneness, high blood pressure and other diseases. The noise produce in urban area due
to industrial activities, increases in traffic etc, cause tension and stressed related disorders.

Sources of noise.

a) Domestic noise

b) Public noise

c) Traffic noise

d) Construction noise v. Industrial noise

Adverse effect of noise

a) It can cause loss of sleep.

b) It can increase blood pressure.
c) It can cause irritation of mind.
d) It can cause digestive disorder.
e) It can develop hypertension.
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f) sudden loud noise can cause heart failure.

g) The prolong exposure to noise may result into temporal deafness or nervous back down.
h) It affects attitude and psychological reaction.

1) It can spoil the essence of music and speech.

j) It can creates uncomfortable living conditions.

k) It usually interferes with speech communication.

4. Land Degradation

Land degradation is threatening in many countries of the world. Land degradation includes
degradation, deforestation and decertification, which are closely related to deteriorating the
environment. Land degradation gives rise to loss of productive soil and it reduces the capacity of
soil to support its important uses. It occurs mainly from:

a) Removal of vegetative cover, especially in forest cereals where serious development has
not reached.
b) Removes top soil during land site clearing by constriction industries.

Soil Erosion:

The common types of soil erosion in different parts of the world today are sheet and gully erosion
which are on the high occurrence, and the types of damages causes by them are as follows:

a) Destruction of forest.

b) Destruction of grassland which holds the soil together

c) Destruction of farmland

d) Damage of socio —economic infrastructure and settlement areas. This has affected the
foundation of many buildings

e) Poor highway drainage outlet

f) Collapse of roads, culvert and situation of drainage systems and reservoirs.

Relation between environment, human settlement, culture and education

There is a great relation between environment, human settlement, culture and education. A country
like Nigeria is a typical example of environmental developments, technological advancement,
Religions diversities, large or small scale industries, increase in infrastructural development, tribal
differences, marriages etc. All the above are factor that goes along with environment, human-
settlement, culture and education .

1. SUSTAINABILITY

The word “sustainability” originates from an ancient principle in forestry that is simply not to gain
more timber from the forestry for centuries. In 1987 the “brundland commission™ set up by the
United Nations (UN) published their report as “our common future” and defined ‘“‘sustainable
development” for the first time as “development that meets the need of the present without
compromising the ability of the future generation to meet their needs” sustainable also comes from
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the Latin world “sustainer” meaning “to bear . Sustainability can be translated simple as long —
term compatibility. In engineering profession sustainability is seen in there dimensional view as
illustrated in figure (II) .

Sustainable development is a means of meeting present needs in ways that do not impair
future generations —and other species —from meeting their needs. Because the environment is

essential to satisfying the needs of present and future generations, environmental protection is a

key to its success.

*Intra-generational equity
*Basic needs/livelihoods

*Growth
*Efficiency
*Stability

Economic

“Valuation/Internalization
“Incidence of impacts
Equity
sustainability
co-evolution

Social [+ 1 Environmental
*Intergenerational equity
'Empoyverment “alues/Culture ‘Natg(al resources
"Inclusion *Resilience/Biodiversity
*Consultation *Pollution
*Governance

Figure 2. Showing sustainability components of Human environment

Different world scholars equally believe that sustainability is hanging on four major pillars

namely:

a)
b)
©)
d)

Ecological configuration

Economic activities and output (i.e. Monetary system)

Good governance and politics (i.e. Equity and efficiency)

Institutional capacity and performance of Education Since sustainability embrace all aspect
of human’s life, a trilling question that is always ask is what should be sustained and
develop in our environment?

A few areas that usually possess challenges are:

1.
1il.
iv.

People: child survival, equity, equal opportunities for everybody, etc.
Economy: wealth creation, productive sector, consumption etc.
Society: social capitals, states, wealth, regions, etc.

Good governance: leadership and politics.

58



v.  Education: a lot has been written and said on education in different countries of the world,
especially in Indian countries. Knowing fully well the sustaining values of Education, it is
still good to bear our understanding on it.

Herbert Spencer, an English philosopher (1820-1903) said the following on education:

1. The great aim of education is not knowledge but action”.
ii.  “Real education is the one that will bring changes to the people, not information”.
1ii.  “Real Education is a process of enquiring and composed of acts or recognition rather than
transfer of information” .
iv.  “Education is critical for promoting sustainable development”.

Principles of Sustainable Development

1. Humans depend on the environment for countless goods and services that are essential to
day-to-day living and the functioning of the economy.

2. The renewable and non renewable resources that support our lives have very real limits.
Many signs that we have exceeded limits of the planet's resources are evident.

3. Living sustainably means finding ways of prospering within limits.

4. The future of the biosphere, upon which we humans depend, is in our hands.

5. Intergenerational equity calls on us to live in ways that honor the needs of future
generations.

6. Intragenerational equity calls on us to act in ways that honor the rights and needs of all
people alive today.

7. The notion of ecological justice says that all species have a right to a clean environment
and adequate resources.

8. Building a sustainable society will require participation by governments, businesses, and
individuals.

9. Environmental protection and sustainable development will require cooperation of all
participants.

10. To create a sustainable society, we must focus on strategies that address the root causes of
environmental problems.

Importance of Sustainable Development

"Sustainability is a concept that recognizes that natural systems are essential to provide both
economic needs and quality of life"

(University of Florida, Understanding Sustainability series, 2012)

1. SDis not limited to only one community rather it connects space and time.
ii.  SD needs cooperation amongst people from various societies, communities and countries.
iii.  SD is a continuous process.
iv.  SD is not contradictory to growth, profit and development. It helps in planning out limits.
v.  All four pillars constitute the core of SDs which make the "way to life" for a person, society
and even to a country.
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vi. It helps in developing eco-friendly Global culture.
vii.  SD ties together concern for the carrying capacity of natural systems with the social
challenges facing humanity.

2. PREVENTIVE STRATEGIES FOR ENVIRONMENTAL POLLUTION

There are numerous strategies world- wide for preventing environmental pollution. A few of these
are briefly highlighted below:

Water pollution

1. improve quality of drinking water.
ii. Prevent casual use of other un- approved sources.
iii. Increase quality of water used.
iv. accessibility and of domestic supply.
v. Improve hygiene.
vi.  Strict laws should be passed to control water pollution by individuals and different bodies.
vii.  Safety measures to be implemented to prevent oil spillage.
viii.  Chemical waste should be converted to harmless biodegradable substances before being
dumped into the rivers and streams.
ix. Refuse should be burnt in an incinerator with built- in devices to prevent water pollution.

Air Pollution

1. Air pollution can be controlled by passing strict laws that will make motor vehicles to
comply with anti- pollution regulations

ii. By making people to be aware of the causes and dangers of air pollution

iii. By improving machineries so that more efficient fuel combustion occurs.

iv.  Control by ventilation- suitable ventilation system should be provided in kitchen of every
house, so that the gases produced by burning of wood, coal, oil, etc. can be exhausted very
quickly

v.  Control by vehicle rules- the design of vehicle should be such that complete combustion
of fuel takes place in the engine

vi.  Control by forestation- planting of trees should be planted at parks and public place

vii.  Control by zoning — the areas of the town or cities should be divided into different zones,
such as residential zone, industrial zone, trade zone, etc. the industrial zone should be far
from the residential zone. The planning of the zone should follows the rules and provisions
made for those zones.

Noise pollution

i. Domestic noise can be control by operating radio, television, etc. at low volume.
ii. During festival or other functions, loudspeaker should be operated within permissible limit
and the time of operation should also be maintained.
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1il.

1v.

V.

Vil.

Viii.

IX.

To control the noise caused by traffic, the speed limit should be strictly imposed. The
vehicles which usually cause loud noise due to automobile fault should not be allowed on
high way roads.

The industrial noise may be avoided by keeping the industrials far from residential areas.
Design of noise proof doors and windows:- All the open spaces of doors and windows
should be properly plugged and packed. The glazed window with double or triple panes of
glass usually provides excellent sound insulation. The air spaces of the edges of such panes
should be filled with sound absorbing material.

Ear protection aid: The air production aid like soft plastic and rubber ear plugs, head phones
should be provided for workers working in industries.

planting of trees: The present of trees between the source of noise and the residential areas
reduces of the noise.

Treatment of walls, floors, and ceilings, floating floors suspended ceiling considerably
reduce the noise. Acoustical tiles, and other porous materials if fixed, on walls, floors and
ceiling also help to reduce noise level.

Use of silencers of filters: This method is applicable to the control of noise from ducts and
exhausts.

3. RESEARCH AND DEVELOPMENT OF SUSTAINABLE ENVIRONMENT

Adequate research and development of sustainable environment development. Such effort should

not be limited to pure science and technology, but should also include political will and
implementation, social values, economic and commercial consideration and public perceptions.
Consistence and adequate research and development will result in the “6Rs”

i.
il.
11i.
1v.

V1.

Replace unsustainable activities with sustainable, polluting activities with clean process
and efficient process with more efficient ones

Re-use and recycle products to conserve resources

Renewable resources used whenever practicable

Re-structure institutions (both Government and non- Governmental organizations) to
incorporate commitment to philosophy of sustainable development

Reduce consumption of resources and production of wastes

Restore land, water, Air, and ecosystems. Educating and creating public environ.

4. EDUCATING AND CREATING PUBLIC ENVIRONMENTAL AWARENESS

Environmental Engineers and other related Engineering professional bodies have a vital role to
pay in mobilizing the public for action aimed at improving the quality of man’s physical
environment. This can be achieved by organizing relevant programmers, seminars, workshops,
public debates, etc. on environmental issues. The role of the medial profession cannot by over
emphasized here.
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There is the need for a better understanding of issues of the environment by media Practioners,
news editors, features editors, news producers etc. in print and electronic media, to enable them
improve on their unique roles in the global efforts on sustainable development.

5. CONCLUSION

The importance of improved life living standard, especially in African countries in the area of
water pollution, air pollution, noise pollution, and solid waste disposal in urban cities has long
been identified, and loudly spoken in many ways, nearly all developing countries are currently
engaged in substantial programs to improve the quality of life of the people, both in rural and urban
cities. This paper therefore throws a clarion calls and challenge to the government of different
countries, especially in India, at Federal, state, Local levels, all NGOS and Stakeholders,
professionals, and individuals to rise up and save our precious environment from further
destruction Now.
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Introduction:

Food security refers to the ensuring food for all it is the most important step to eradicate
absolute mass poverty and lay a foundation for growth and development of a society. Poor diet and
non-communicable disease are increasingly associated with poverty both developed and
developing countries.

Objectives:-

1. To study role of food security in sustainable development
2. Awareness of Government schemes to ensure food security.

The food security and sustainable development of agriculture sector is subject to a wide
range of economy wide policies as well as measures specific to the sector itself the relationship
between economic country and stability and agriculture always are made by the most important
food security factors. The Classification of food security has difficulties in two areas quality and
quantity and has serious effects on the five dimension of food security.

Reviews of literature:-

Between 2015 and 2050 the population is expected to double in Africa to increase by 20%
in Asia and by 12% in the rest of the world. Urbanization and income growth create new
opportunities for food products it also stimulates improvement in infrastructure including cold
chains food safety and quality standards which facilitate trade and transportation of perishable
foods. Smallholders and family farmers can benefit from these opportunities as long as there is an
enabling environment to facilitate access to markets.

Food security is also essential so that during times of natural calamities such as drought
earthquakes, famine, pandemic covid-19, when the production of food grain decreases and the left
over stock prices increase people can be supplied with food. If there is enough nutritious food
accessible for all of its residents if everyone can access it at a fair price and if there are no barriers
to obtaining it then a country is considered to have adequate food security one of the pillars of
International human rights law is the right to eat.
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Role of Government in food security-

In order to provide the right to food of every citizen of the country. The parliament of India,
enacted legislation in 2013 known as the national food security act 2013 also called the right to
food act this act seeks to provide subsidized food grains to approximately two thirds of India's 1.33
billion populations.

Methodology:-
Ways to maintain food security in India-

¢ Enhancing food storage technologies and increasing productivity in agricultural sector

e Focus more on schemes to increase employment and purchasing power in rural and urban
areas.

e Community participation and intersectoral coordination

e Monitoring of nutritional programmes

FOOD SECURITY AND SUSTAINABLE DEVELOPMENT IN CHHATTISGARH STATE

The co-existence of the national food security acts 2003 NFSA and the Chhattisgarh food security
act 2012 has made the coverage of PDS universal in the state. Chhattisgarh government has
enclosed food security act 2012 it was passed on December 21, 2012 by the state assembly
unopposed to ensure access to adequate quantity of food and other requirements of good nutrition
to the people of the state at affordable prices at all times to lie a life of dignity. As per the decision
made by cabinet the new scheme would provide free food grains to 81.35 crore beneficiaries under
NFSA for the year 2023 the scheme would also ensure effective and uniform implementation of
national food security act (NFSA).

Distribution of fortified rice (PDS) ration card holders in all the districts from April 2023
this will go a long way in the direction of providing nutritional security to the families in the state.

Conclusion:-

Food security is not only concerned with producing enough staple food but it also ensures
the functioning of the whole food value chain including processing, storage, distribution,
marketing, consumption and waste management. Food security ensures food for all. it is the most
important step to eradicate absolute mass poverty and lay a foundation for growth and development
of a society
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Abstract

In a country with a large population like India, huge reserves of water resources are essential to
fulfil the basic needs of human beings. Water is important for many tasks in human life like daily
work, agriculture and industry. At present, pollution caused by pesticides in water has had a
negative impact on human life. Various pesticides, herbicides, insecticides, fungicides,
rodenticides, larvicides, bactericides, algaecides are seeping into the groundwater containing
pesticides. But the underground water gets polluted and this water enters the human body through
drinking water. Due to excessive amount of nitrate in drinking water of these children, it combines
with haemoglobin to form methaemoglobin which hinders the oxygen transport, which leads to
the death of the newborn baby. Excess fluoride in drinking water causes a disease called fluorosis,
which weakens teeth and bones. Arsenic laden water causes diarrhoea, hyperkeratosis, peripheral
neurosis, lung and skin cancer. Most of the farmers use pesticides in inappropriate quantities,
which causes harm to humans, Trees, plants and all aquatic organisms are affected and have a
negative impact on the environment. Through this research, the side effects of pesticides in the
human body after their entry into water have been studied.

Keywords: Environment, Pesticides and Water.
Water and Environment

Water is an indispensable natural resource essential for the existence of man and the ecological
system. Through wate is abundantly available in the universe, only 3% of it is fresh water.
Approximately 5% of the fresh water equivalent to 0.15% of the entire global waters is readily
accessible for beneficial purpose.! That contains less dissolved and suspended and unpleasant
gases and less biological life. Such high quality of water may be required only for drinking
purposes, whereas for other uses such as agriculture and industry, water quality may be quite
flexible and in a general sense, even somewhat polluted water may be considered pure.

Polluted water — Water can be considered polluted when its quality or composition changes
naturally or as a result of human activities, making it less suitable for drinking, domestic,
agricultural, industrial, recreational, wildlife, and other uses. goes Otherwise it is suitable only in
its natural or unmodified state.

Drinking water standard — Given the direct consumption of water by humans, domestic water
supply is considered the most important use of water. In India, agencies like Indian Council of
Medical Research (ICMR), Bureau of Indian Standards and Ministry of Works and Housing have
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formulated some drinking water standards which are being followed by various authorities. The
World Health Organization (WHO) has also set drinking water standards that are considered
international standards. Some important drinking water standards are given in the table.?

Table Drinking water standards

Characteristics World Health Organization (WHO)
pH value (pH) 6.5- 8.5

Alkalinity (mg/L) 100
Turbidity (NTU) 5.0
Dissolved solid (mg/L) 500
Hardness (mg/L) 100
Calcium (mg/L) 100
Magnesium(mg/L) 30
Chloride (mg/L) 250
Sulphate (mg/L) 250
Ammonia(mg/L) 0.2
Fluoride (mg/L) 1.0
Iron (mg/L) 0.3

Pesticides in India- The economy of developing countries like India is based on agriculture, but
insects perform its function. The biggest challenge is to maintain the economy. Therefore, different
categories of pesticides are being made. Used by Indian farmers to improve agricultural
production. pesticides are poisonous chemical substance or chemical mixture of substances or
biological agents

Intentionally released into the environment to avoid, prevent, control, and destroy Populations of
insects, fungi, rodents, weeds, or other harmful pests. works by insecticide to attract, attract and
then destroy and reduce pests. The scientific opinion is that pesticides are chemical substances
designed to kill or retard Growth of pests that hinder the growth of crops, shrubs, trees, wood and
other Vegetation desired by humans. The term pesticide includes substances intended for use as
plant growth stimulants, defoliants, desiccants or fruit thinning or arresting agents Untimely fall
of fruits and vegetables. Generally, pesticides are agriculture-based chemicals. To protect crops,
pesticides are used before or after harvesting. Spoilage of goods during storage and transportation
also falls into different categories. Spraying of DDT or other chemical elements in domestic plants
or fields is also fatal. During the rainy season, water flows out of the ground and ponds and wells
become polluted. Spraying of pesticides also falls in this category.4 Under the Green Revolution,
to increase agricultural production, a large amount of pesticides, biocides and chemical fertilizers
are used, which flows into the river during rains, due to which water pollution becomes excessive.5
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Mode of classification of pesticides
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[B] With respect to their chemical composition
Inorganic | Organic
Mercury Organochlorine Phthalamide
(¢]] ¢ Cl ¢l
cl cl
(T, e
Cl (¢]]
cl
Cupper Heptachlor DDT BHC Captan
Sulphur Organophosphate Nitro-derivative of phenol
Thallium s HaC ; ™
HsC Il:l’\ _CHy ’ \0 // e NO,
o OS/ (0) . -
H;C—0 3
He” o Ot 3 _%N{ NO
0 ° h
Arsenic Malathion Dimethoate DNOC

Toxic hazards of pesticides in Environment

A large number of agrochemicals are used in agricultural fields to increase crop yields. Their
excessive use has very serious consequences on the natural ecosystem. Pesticides On several
occasions, residues from crops and plantations have been found in surface waters, affecting water
quality and causing fish kills. Amongst all categories of pesticides, insecticides are considered to
be highly toxic whereas herbicides and fungicides are 2nd and 3rd on the toxicity list. Depending
upon the solubility of pesticides, they enter the natural ecosystems by different means. Water-
soluble pesticides get dissolved in water and enter groundwater, rivers, lakes, and streams, hence
causing damage to untargeted species whereas fat-soluble pesticides enter the bodies of animals
by a process known as bio amplification They get absorbed in the fatty tissues of animals hence
resulting in persistence of pesticide in food chains for extended periods of time.

Toxic hazards of pesticides on human

Pesticides have improved human health by controlling vector-borne diseases. Disease; On the
other hand, their random and long-term use has resulted in great Seriou’s health problems.
Humans, mostly children and infants, are extremely vulnerable Harmful effects of pesticides due
to inadequate application and non-specificity Nature of pesticides. According to WHO, more than
3,000,000 every year Cases of pesticide poisoning are increasing and more than 220,000 deaths
have been recorded
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Developing countries. About 2.2 million people, most of whom are in developing countries, are at
high risk of exposure to pesticides, as well as some young people, such as infants, are more
sensitive than others to the toxic effects of pesticides.6 Water polluted with toxic chemicals causes
death of aquatic plant and animals. The amount of dissolved oxygen in polluted water is less.7

Persistent of Pesticide- Pesticides do not retain their original form for long after being deposited
on the target surface. Chemical changes are caused by biological modifications and heat, light and
water. The part of the pesticide that remains after the passage of time consists of the original
chemical and some of its physically and biochemically modified derivatives, and is called pesticide
residue.8

Many pesticides do not decompose in the environment but remain toxic to humans, animals and
fish for many years. They can multiply their toxic effects as they travel through the food chain
from plants to animals and ultimately to us. And increasing the toxic effect, they move up the food

chain to animals and humans.’

Mode of action and toxicity of pesticides

All pesticides are highly toxic to animals and plants. Killing is done by different mechanisms
depending on the chemical nature of the pesticide. Chlorinated hydrocarbons primarily affect the
central nervous system, while others may affect the circulatory system or the reproductive system.
The route of entry is also important in toxicity. Pesticides can enter the target by oral, dermal or
respiratory routes. For example, DDT has very high oral toxicity, but very low dermal toxicity.
Parathion, on the other hand, has higher dermal and respiratory toxicity. Pesticides reach humans
by eating contaminated food and breathing contaminated air. Pesticides accumulate in various parts
of our body and in high concentrations can cause cancer, leukemia, high blood pressure, infertility
and kidney damage or even death. Pesticides also affect aquatic organisms and birds, especially
those at the end of the food chain.!”

Some human toxic response to the major groups of pesticides

S.N. Groups Effects

1 | Naturally  occurring | Rotenoids and pyrethroids generally have low toxicity, but in
organics (Rotenoids, | severe cases have renal and respiratory effects. Nicotine
Pyrethroides, nicotine, | compounds are highly toxic, with convulsions, cardiac

Alkaloides) irregularities, and coma in severe cases
2 | Chlorinated Moderate to mild acute toxicity, mostly affecting the central
hydrocarbons nervous system, tremors and incoordination, lipid build-up in

severe cases. Heptachlor, aldrin, and dieldrin show CNS
disturbances and parasympathetic failures.
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3 | Organophosphates Extremely toxic, absorbed by all routes of entry, symptoms
include parasympathetic failures, diarrhea and vomiting,
tremors and muscle seizures, mental disorientation in chromic
exposure due to chronic suppression of cholinesterase

4 | Carbamates Common dimethyl carbamates are potent inhibitors of
cholinesterase.  Actions and properties like  other
organophosphates.

Conclusion

Water is a very useful element for human life. Without water, human life cannot be imagined.
Water in its purest form is a boon for human life, but when impurities are added to it, it becomes
a curse. Exposure to pesticides in water is harmful for the environment and human health. There
are various pesticides like herbicides, fungicides, insecticides etc. in water. All pesticides are
highly toxic. Pollution due to viruses, bacteria, parasites and worms present in water causes
infectious diseases like jaundice, cholera, there are problems like typhoid, diarrhoea, hepatitis,
kidney failure etc. Use of water containing heavy metals like excess of nitrates hinders oxygen
transport in the body. Excess of chloride causes fluorosis which weakens teeth and bones as well.
Use of water containing arsenic causes diarrhea, hyperkeratosis, peripheral neuritis, lung and skin
cancer. It is very important for human health that the dissolution of these pesticides in water can
be stopped so that water can be obtained in its purest form.
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Abstract

The quality of foliage, particularly its available nitrogen, determines the growth and survival
of phytophagous insects. In this paper, we discussed the impacts of leaf chemistry on the growth
of larvae. We found that the nitrogen and moisture content were higher on young leaves and larvae
prefer to feed on young leaves. Among the instars, the nitrogen content was the highest in the
second instar. So, there is no linear relationship between leaf N> and growth of larvae. We studied
the effect of leaf chemistry on three instars of larvae, I, I, III instars of Tiger butterfly.

Keywords: Plant Chemistry, Growth, Fresh Weight and Dry Weight.
Introduction

The chemistry and quality of resources determine the rates of growth and development of the
dependent population. There is growing evidence that plants are nutritionally sub-optimal with
respect to the nitrogen, water and some other minerals (South wood, 1973; Dad, 1973; Scriber,
1978; Scriber & Feeny, 1979). Loader and Damman (1991) have been reported the caterpillars of
Pieris rapae develop more slowly and devoted more of their time to feeding on low nitrogen plants.
The nutritional ecology of insects with respect to nitrogen, water and minerals has been studied by
Mattson (1980); Moran & Hamilton (1980); South wood (1985) and Mattson & Scriber (1987).
Life history of Plain Tiger butterfly studied by Wadnerkar et al., (1979); Ramana, et al., (1998);
Sharma and Verma (2005); Kheloufi, Mansouri and Belatreche (2019) and Dalui, et al., (2022).

We also observed the life cycle of butterfly Danaus chrysippus in fields and laboratories. To
identify the instar of larvae, we measure the length of larvae by simple measuring method after
moulting.

Material and Methods

For the present study, the leaves of three different parts of the plant and three different stages
of larvae have been selected. The collected leaves and larvae were analysed for physical and
chemical parameters.
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Weighed fresh leaf samples (x gm) of different parts of the plants were taken and kept in the
oven at 100°c for 24 hr. The dried samples were reweighted (y gm) and this was subtracted from
the fresh weight (x gm). The percentage of moisture was evaluated as follows:

. 100xz
% of moisture = ——

where, z = x-y

Crude fibre content determined gravimetrically after digestion of 1.0 g of dried sample by a 1-
percent H2SOy4 solution for 30 minutes, followed by the same treatment using a 1-percent NaOH
solution (Lacerda, 1983).

Crude and true proteins were determined by using the method given by Hambleton (1977).

Total nitrogen was analysed by using the modified Kjeldahl technique (Hambleton, 1977).
Phosphorus was determined by using the colorimetric method (Bonting, 1970).

The elements potassium, sodium, calcium and magnesium were determined by mediflame
127 (systronics) model flame emission spectrophotometer (Bonting, 1970).

90 newly hatched larvae which were collected from university campus, were divided into
three groups for their instar wise study. Each of them was found to have an initial body length of
0.3 cm. The different groups of larvae were further divided into units of 10 and placed at three
different ages (young, middle and mature) leaves (at room) the larvae were weighted after 24 hr.

For determining the growth rate of the first instar, 10 larvae were taken out from their petri
plate, when they had attained the first moulting length of 0.7 cm. This moulting length had been
determined with the help of separate experiment. The oven dried weight of these larvae was
determined separately in each case. The same process was repeated for determining the oven dried
weight of the second and third instars for which the moulting length of the larvae was found to be
2 cm and 3.7 cm.

Result

We found that larval stage of butterfly has five instars. In which we studied only the three
instars, first, second and third and their successive length.

The data presented in Tab.1 show that the moisture and crude fibre are inversely related
between upper and lower leaves. N> is more in the terminal leaves and gradually declines towards
the basal leaves. The percentage of crude protein is also higher in terminal leaves. Among other
nutrients P, Mg follow the trends of nitrogen while Ca and K those of the crude fibre.

The development stages of larvae also show the differences of nutrient content and moisture.
The first instar larvae show a higher moisture content. The nitrogen content is highest in the second
instar and Ca, Na and K in the third instar (Tab. 2).
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Table 3 shows the chemical state of leaves affect the growth of larvae. It shows the moisture,
N and other chemicals have moderate correction to the chemical state of larvae, however, Ca has
little correlation. Except Ca, all the chemical states of leaves are significantly correlated with the
chemical state of larvae.

For the three instars, the larvae gain more biomass, when they feed on upper leaves followed
by middle and lower leaves. The final standing crop biomass is also higher, when the larvae feed
on upper leaves than middle and then lower leaves (Tab. 4).

There is no linear relationship between leaf N> and growth performance of larvae (Thomas
and Hodkinson, 1991). Our results indicated poor growth of larvae on old leaves. Incidentally,
these leaves also had lowest N> content even small variation of N> and water in the leaves located
on the same plant seem to affect their performance by the larvae. For instance, although there is
not much difference in the N content of the middle pair and terminal pair of the leaves. The larvae
of three instars in variably chose a terminal pair of leaves to feed. The choice of terminal pairs may
be on account of their high moisture and low crude fibre contents. They also contain higher
quantities of some other nutrients, such as P and Na. The K and Ca content was, however, higher
in the mature leaves of basal pairs. The nutrient contents of leaves affected the growth of larvae
and their correlations are significant.

Discussion

The life cycle of Danaus chrysippus on different host plants was studied by Wadnerkar et
al., (1979); Ramana et al., (1998); Sharma and Verma, (2005) found that the life cycle of larvae
directly affected by the host plant and they show the different patterns of life cycle. The results of
this study were shown that the life cycle of butterflies on the host plant of Calotropis procera is
also different from studies. Belatreche, (2019) and Dalui ef al., (2022) are found that the length of
first, second and third instar larvae were 1.6 + 0.54, 1.8 £ 0.44 and 2.0 = 0.70. We also found the
length of different instars of larvae, the length of first instar was 0.7 cm, second instar was 2 cm,
and third instar was 3.7 cm, which were slightly different from above study.

South wood, (1973); Dad, (1973); Scriber, (1978); Scriber and Feeny, (1979) showed the
growth of larvae depend on the nutritional content of post plant leaf such as nitrogen, water and
some other minerals. We also found that the growth of three instars of larvae is also affected by
the chemistry of the host plant.
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Tab.: 1 Showing chemical state of leaves at different heights [ x = 5 samples] in Calotropis

procera.
Leaves | Moisture Crude fibre | N Crude True P Mg E Ca
) . ) protein | protein . . . .
[%] [/g] [%] [e/g] [g/e] [e/g] [g/e]
[*4] [e/e]
Upper | 085920009 | 0.549=0007 | 2.568=0.04 | 9.8+0.21 | 0.100=0.03 | 00016+ 0.0064+ 0.040=0.007 | 0.042£0.002
leaves
0.000018 0.00048
Maddle | 0.857=0.007 | 0.624=0.008 | 2.302£0.03 | 8.24£0.72 | 0.094=0.01 | 0.00012+ | 0.0054% 0.070=0.009 | 0.051=0.007
leaves
0.000011 0.00032
Lower 0.833:0.0091 0.780=0.01 22252005 | 7.72£0.19 | 0.084=0.03 | 0.00012= | 0.0024+ 0.050=0.007 | 0.075=0.00%

leaves

0.00001 0.00022

All values are expressed as mean + & e.
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Tab.: 2 Showing the chemical state of larvae of different instars

[ x =5 samples]

Length
Inst of Moisture N [%] Crude True Plgie] Me [ge] | K [g/e] Cage]
ars L g Mg |2E) a |g/g
larvae [%0] Protein [%0] | Protein [%0]
[cm]
0.00010+ 0.0010+0
TInstar 0.7 0.960=0.02 | 3.956=0.1 24725204 | 0.304=0.01 0.08+£0.009 | 0.042=0.002
000001 | 0003
0.00011% 0.0015+0
Mnstar | 2 0900005 | 2.979£0.07 | 18.761£0.1 | 0.144=0.02 0.09£0.005 | 0.065=0.006
000001 | 0002
m 0.00013+ 0.0019+0
37 0.880=0.03 | 0.707=0.09 | 23301203 | 0.184=0.01 0.13£0.007 | 0.011£0.009
Instar 0.00002 0007

All values are expressed as mean + & e.

Tab.: 3 Shows the correlation between the chemical state of mean value of all instars of larvae and
their significant values.

] Crude True
Moisture ) ] . _ . Ca
N [%] | protein protein | P[g/g] |Mgle/e] |Klglg] | |
[%e] [e/e]
[%0] [%0]
Leaves [X] 2.55 7.1 25.7 0.28 0.00043 | 0.0142 0.17 0.168
Larvae [Y] 2.74 10.64 | 66.78 0.64 0.00032 | 0.0044 0.13 0.137
Coefhicient
1.005 0.99 0.99 0.97 0.99 0.73 0.90 0.27
correlation [1]
Value of t 3.623 237 23.8 6.7 2.31 3.86 7.4 1.009
U = Nexy—(ex)(gy) = uvn-2
o VNex2—(ex)2/Ney?—(ey)? T Vi-uz

* correlation is not significant correlation of all the chemicals [except Ca] between leaves and
larvae are significant.

75



Tab.: 4 Standing crop biomasses (mg-oD) for different stages of development of larvae; the larvae
fed on leaves of different ages, larval samples 10.

Developmental | Instar’s Weight (me- Larva™! Wi . of full

Instars davs I oD) I growing larva
Y I (Mg-oD)

(1) Upper | 4 0.54+0.003 | 2030032 | 152.1040.48 | 172.800.48
(young)
(2)
Middle 15 0.37+0.005 | 12.50+£0.42 | 104.40+0.37 | 117.20+0.37
(mature)
3)
Lower 21 0.25+0.009 | 7.60+0.34 95.00+0.41 102.90+0.56
(old)

All values are expressed as mean + & s.e.

Results are significant for P = 0.05 (ANOVA)
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ABSTRACT

The more and more businesses are pledging their allegiance to the principles of sustainable
development, this study explores comparative analysis as a means of tracking ways to
interpretation of the substance and principles of sustainable development. Because safeguard both
the environment and human lives, the idea of selling ecologically friendly products has gained
traction in recent decades. This includes considerations ranging from production to packaging. In
particular, there is a growing daily emphasis on and knowledge of organic products. Maintaining
the safety of our natural environment—which is currently the most urgent need—while also
keeping customers and consumers engaged has grown more difficult in the globalized world.
Customers also understand the effects of pollution and environmental problems like global
warming. An important tactic for promoting sustainable development, green marketing is a
phenomena that has gained popularity in India and other developing and industrialized nations.
This research paper focuses on the idea, necessity, and significance of green marketing. Ultimately,
there needs to be pressure from suppliers, industrial buyers, and consumers to lessen the adverse
environmental effects. In underdeveloped nations, green marketing is becoming more and more
significant. This paper examines the potential and problems firms have when implementing green
marketing strategies, while also providing an overview of the current state of the Indian market.
The future of green marketing and the reasons behind its adoption by businesses, with the
conclusion that demand for and use of green marketing will only increase.

Keywords: Green Marketing, Consumer Behaviour, Organic food Products, Environmental
pollution, Green Marketing, Globalization, Global Warming, Sustainable Development

INTRODUCTION

The phrases ‘“corporate sustainability” and ‘“corporate social responsibility” (CS) are now
commonplace in the business world. It’s true that “many consider corporate sustainability and CSR
as synonyms,” as van Marrewijk notes. However, it is becoming more and more obvious that there
is a need for clarity and associated precision because the two terms have different meanings. The
terms “sustainability” and “sustainable development” are also employed in the public sector in
addition to these concepts from the business sector, which causes even more misunderstanding.
Two key questions arise from these four distinct but connected terms: Do the terms basically mean
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the same thing, first of all? Second, if they mean different things, is there a big difference in what
they mean (e.g., goal-setting, decision-making, supporting various stakeholders, etc.)?

Economic Dimension s

Implementation of CSR
through Sustainable kb
f—2 Business Model

SUSTAINABLE

Social Dimension DEVELOPMENT

Environmental Dimension

In order to address these two problems, this essay employs a methodology derived from historians
of ideas, or scholars who seek to comprehend the social relations of concepts in order to pinpoint
the ways in which each term serves different goals, goals that are now unclear. The main topic of
our article is the ways in which clarity helps decision-makers in three key domains of activity: (1)
policy advocacy groups, both governmental and non-governmental, that may be pursuing
environmental policies; (2) decision-makers in business management, who may be searching for
ways to improve social interactions and produce cleaner products; and (3) scholars whose goal is
to advance knowledge through academic research, such as by looking into policies that have the
greatest chance of Improving business organizations’ environmental performance.

As to the American Marketing Association, green marketing refers to the advertising of products
that are believed to be environmentally safe. Consequently, green marketing includes a broad
variety of activities, including altering the product, the production process, the packaging, and the
promotion. The occurrence of many meanings associated with social, environmental, and retail
This term serves as an illustration of how challenging it is to describe green marketing because it
has multiple meanings that overlap and contradict one another. There are two other names with
comparable meanings: ecological marketing and environmental marketing. A holistic marketing
approach known as “green marketing” involves producing, promoting, using, and discarding goods
and services in a way that is less damaging to the environment. Customers and marketers alike are
become more conscious of the need for a change to green goods and services as a result of growing
knowledge about the effects of pollution, non-biodegradable solid waste, global warming, and
other factors. Even if the “green” shift can seem expensive at first, it will definitely turn out to be
both necessary and economical in the end. A company's efforts to develop, market, charge for, and
distribute ecologically friendly products are referred to as green marketing, sometimes known as
environmental marketing or sustainable marketing.
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Any action intended to create and facilitate transactions intended to satisfy human needs or desires
with the least amount of adverse effects on the environment is referred to as “green marketing”.

The term "green consumer" refers to a person who avoids products that could provide a health risk
to themselves or others, materially affect the environment during manufacture, use, or disposal,
consume excessive amounts of energy, generate needless waste, or use materials acquired from
outside sources. Threats to endangered species or ecosystems, animal abuse, or adverse effects on
neighboring countries are all considered.

Green marketing is the practice of promoting goods that are thought to be more ecologically
friendly than alternative options. Therefore, a wide range of actions, such as improving the product,
altering the production process, using sustainable packaging, and changing promotion, are
included in green marketing.

Green marketing evolved for a number of reasons, including the environment. Green marketing is
the promotion of items that are said to be safe for the environment, according to the American
Marketing Association. Thus, a wide range of actions are included in green marketing, such as
altering advertising, packaging, manufacturing processes, and products. A holistic approach to
marketing, green marketing involves consuming products and services, marketing them, and
disposing of them in a way that minimizes their negative impact on the environment. More and
more people are becoming aware of the need to transition to green goods and services due to
increased knowledge about the effects of pollution, non-biodegradable solid waste, global
warming, and other related issues.

LITRATURE REVIEW

e Sheehy, B.; Farneti, F. (2021) This essay aims to provide clarification on the differences
between corporate social responsibility, sustainability, corporate sustainability, and
sustainable development. We think their contrasts are now more valuable since we have
been able to distinguish their different policy goals and policy scope by looking at their
intellectual histories. Insufficient differentiation between the phrases is impeding efforts to
regulate and enhance business conduct globally, even if there are certain areas where they
overlap. Additionally, people’s and parties’ capacity to support and uphold the policy goals
they are dedicated to is strengthened by the study. We hope that our examination and
differentiation of the concepts will help corporate management, academic research
advancement, and advocates of both governmental and non-governmental policies.

e B.Konstantin (2020) Terms like “sustainable development of business organizations,”
“social responsibility,” and “sustainable development” should be understood by business
organizations in their own right. A clear corporate philosophy and the application of
sustainable development concepts are necessary for representatives of the business
community to achieve business sustainability and advance sustainable development at the
level of business globalization.
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Huk, K.; Kurowski, M (2021) Businesses have a significant impact on the environment.
It affects enterprises that produce and mine as well as other businesses where trash can
have a big effect on the environment deteriorating. In this article, we examine how the idea
of corporate social responsibility is applied to the environmental domain. Large disparities
and dependencies between the regions and sectors under study were discovered by
statistical analysis that we conducted. A change in ISO/EMAS certification was also
indicated by our data. This aspect is no longer a determinant of CSR because many nations
and industries are currently moving away from certification.

Yadav Anjali, Sharma Urvashi (2020), Green marketing has emerged as a crucial
instrument for all businesses looking to reduce their environmental footprint in light of the
negative impacts that businesses have on the environment and the global warming crisis.
Green marketing is urgently needed and is not a decision that can be made.In the current
competitive global context, green marketing might be seen as a new opportunity. In
developing nations like India, where there is a lack of resources and an endless supply of
human desires, green marketing is becoming more and more popular.

Kaur, B.; Gangwar, V.P.; Dash, G.(2022) To save the health of families, there is a growing
demand for eco-friendly items. More empirically based information is anticipated to
evaluate the theoretical components that identify the gap between consumers’ apparent
greenness and their purchase intentions. In India, the idea of environmental attitude and the
influences on consumers’ purchasing intentions is rapidly expanding. However, the 7Ps
(product, price, location, promotion, packaging, positioning, and people) of the green
marketing mix in India could be included in the future scope of the study pertaining to the
4Ps. In order to preserve a cleaner and greener environment, consumers will pay extra for
green promotions. In agricultural nations such as India, the significance of green
advertising increases significantly. Organizations who approach the task by assimilating
the conclusions and innovate with eco-driven goods, resources, and novelties will be the
ones that reap the most rewards in the future.

Gupta Meesha and Syed Asif Ali (2020) The study reflects a number of variables that will
aid academics and marketers in comprehending Indian consumers’ inclination to purchase
environmentally friendly products when utilizing the well-known social media platforms
that are currently in vogue. The study is unique and innovative in that it contributes to the
analysis of consumer willingness, an area that has received little attention in the Indian
setting. Finding the most appropriate social media activities for eco-friendly products in an
Indian setting and developing a scale to measure them is another contribution of the study
that will be useful to academics, practitioners, and researchers in the field of eco-marketing
in gauging Indian consumers’ eco-friendly behavior.

Ms. Brinda M, Mr. MURALI .VMr. S. Chandra Sekhar, Dr. Rajesh Vemula, Dr.
Sarita Rana (2022) Though many consumers are worried about the products’ quality and
availability in stores, they have demonstrated a positive attitude toward green marketing
products. Measurement of the relationship between consumer perceptions and awareness
of Indian Tobacco Company’s green marketing products in Bangalore city is the primary
goal of the study. A study that looked at the annual income of ITC customers in Bangalore
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city and their gender revealed a correlation. It also identified a relationship between
consumer perception, awareness, and purchasing decisions about ITC’s green marketing
items and environmental concerns.

Shekher Anjli, Sharma Lovenish , Behera Debashish (2022) Choosing green marketing
globally is best done now. In the unlikely event that all nations produce significant
employment, it will coincide with an unprecedented shift in the economic landscape
because green marketing is essential to preventing global pollution. From a business
standpoint, a clever advertising is one that not only convinces the customer, but also
involves them in promoting his product. Because it has a distinct quality and social
viewpoint, green advertising shouldn’t be seen as just another method of marketing; rather,
it should be pursued with far more necessary force. Given the possibility of a dangerous
climate device, it’s critical that green advancements become the standard rather than the
exception.

Usharani, Dr. M. and Gopinath, Dr. R. (2020), The occupation of non-organic food
goods gradually diminishes modern life. Natural disasters will affect the planet greatly if
they continue to play their part in the future. For that reason, it is the ideal moment to
choose “green marketing” on a worldwide scale. If every country implements such
regulations, the corporate landscape will undergo a significant upheaval since green
marketing is crucial to preventing global pollution. One strategy for preserving the
environment for next generations is green marketing. This concept is not going to be
simple. In order to determine whether it is realistic for the company to prosper in the
market, planning and study are required. For the sake of our future undertakings, marketers
and the government should thus take the appropriate action to safeguard both our people
and the environment.

Shrivastava, Dr. Namrata ,Mishra Ms. Khushi, Shaw, Ms. Kajal, Awinashi Mr.
Vijayendra, Pradhan Mr. Vaibhav, Thakre Mr. Roopam (2022) In order to stop
pollution worldwide, green marketing is essential. From a business perspective, a
competent marketer is one who actively incorporates consumers in the promotion of their
products in addition to persuading them. Green marketing is not just another marketing
tactic; it also has social and environmental implications. It must be pursued with far greater
vigor instead. Because global warming poses such a serious threat, green marketing needs
to become the standard rather than the exception or merely a trend. More
institutionalization and widespread adoption are required for the safe and environmentally
responsible recycling of commodities such as paper, metals, and plastics. It must become
commonplace to utilize energy-efficient lights and other electrical appliances.

OBJECTIVES

The fact that little academic study has been done on environmental or green marketing and
sustainable development is one of the biggest problems with green marketing & sustainable
development.

To research the relationship between sustainable development and green marketing.
To comprehend the prospects connected to eco-friendly marketing.
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e must be aware of CSR's obligations in protecting the environment.
METHODOLOGY

Providing a clear path for future empirical research is the aim of this exploratory study. It is also
descriptive when fact-finding research is prioritized together with appropriate interpretation. To
accomplish this, secondary data was collected. The secondary data was gathered from government
documents, books, journals, newspapers, magazines, periodicals, and websites.

GREEN MARKETING

Marketing that highlights a company's products to show off their sustainability is called green
marketing, sometimes referred to as eco-marketing or environmental marketing. Green packaging,
consumer items with reduced carbon footprints, and eco-friendly distribution networks are all
possible product offerings from companies. When companies donate to nonprofits that support
sustainability initiatives, they are also utilizing green marketing. As a response to the swift
advancements in climate change, green marketing is a part of a larger societal trend toward more
ethical and sustainable business practices.

GREEN MARKETING EXAMPLES THAT ARE SUSTAINABLE

" GREEN MARKETING

. o

e Body Shop Strong ecological positioning is a well-known attribute of this brand. The Body
Shop has been certified by Leaping Bunny, the industry leader in non-animal testing
products. It also supports educators, upholds human rights, starts medical procedures and
staff training programs, acknowledges its commitment to environmental preservation,
and—above all—lives up to those ideals. In addition to using 10% less and 100%
renewable energy in stores, the business wants to construct green and develop a new
sustainable package for its products.

e Jkea: To encourage customers to be environmentally conscious, Ikea created the People &
Planet Positive campaign. There is no longer a need for us to pick between sustainability
and fashionable design because it uses eco-friendly manufacturing techniques. For its
efforts to protect the environment, the company has won various awards. For now, it is
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using only renewable energy and making significant investments in environmentally
friendly projects.

e Argentina - Goals for the corporation clearly highlight Patagonia's involvement in the Go
Green movement and green marketing strategy. It also routinely donates millions to
initiatives that support reforestation, endangered wildlife protection, and sustainable
farming practices.

e Coffee House Although Starbucks has been certified LEED since 2005, the company has
gone above and beyond by declaring that it would cease using plastic straws completely by
2020 and that same year will open 10,000 environmentally friendly locations. By creating
throwaway coffee cups, taking part in recycling and green building, helping farmers, and
supporting other environmental sustainability activities, the company has been putting a
lot of effort into getting this message out to its target audience. Timberland. To market its
products, renowned clothing manufacturer and retailer Timberland uses sustainable
storytelling. If the brand didn't have a green component, loyal LOHAS followers wouldn't
pick it. In addition to growing partnerships and testing materials for its products,
Timberland is creating and executing a green marketing plan. In addition to using only
organic and renewable resources going forward, it has established environmental standards
(TEPS) for all product categories.

FOUR GREEN MARKETING TECHNIQUES

Sustainable packaging: The primary source of pollution worldwide is the excessive use of plastic.
It is estimated by Greenpeace that just 9 percent of the 8.3 billion tons of plastic produced since
the 1950s have been recycled. The goal of today's conscientious customers is to do away with
plastic packaging. Hence, it is advisable to create packaging for your brand using recyclable
materials or devoid of plastic.

Green pricing: Since sustainable design is more expensive, eco-friendly products usually have a
premium price tag. Customers are willing to pay for them even though the costs are outrageous.
Therefore, make sure to include information to back up your claim of being an eco-friendly product
if you charge a premium for it. Keep in mind that your brand's items will likely be viewed by more
people the more ambitious your goal is.

Accountability: Your brand must be ready for a big shift if you're thinking about going green. An
essential part of green marketing is being conscious of pollution. If you want to show your clients
that your goals are sincere, reconsider how you do business in terms of ecological and social
responsibility and show them that you are concerned about the environment.

Sustainable fashion Remembering the complete life cycle of your product is crucial, not just the
package's recycling label. It's important to focus on the details, such the source of your resources
and the individuals working on the project. Furthermore, your organization ought to be in charge
of the amount of waste generated as well as the distribution and packaging of your goods.
Numerous environmental variables need to be considered while making plans for sustainability.
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PROCESS OF GREEN MARKETING

External and internal Ps are involved in green marketing. Integrating the external and internal Ps
will inevitably lead to green success. In contrast to the internal 7Ps of products, promotion, pricing,
place, information sharing, procedures, and policies, the external 7Ps are paying customers,
providers, politicians, pressure groups, problems, forecasts, and partners. Using the four Ss—
satisfaction of stakeholder needs, safety of products and processes, social acceptability of the
organization, and sustainability of its operations—we may identify green accomplishments after
merging the external and internal 7Ps

SUSTAINABLE DEVELOPMENT
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Molther Nature by being environmeant
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Growth in the economy that doesn’t harm the environment is known as sustainable development.
“Development that meets the requirements of the present without risking future generations’ ability
to meet their own needs” is how the Sustainable Development Commission defines it. In addition,
the main goal of sustainable development is to guarantee a society where resources and living
conditions satisfy human needs without endangering the environment. The four pillars of
sustainable development are the environment, economy, culture, and society. Additionally, rather
of being stand-alone concepts, these are related ones. A wide range of academic fields are also
covered by sustainable development, including politics, technology, architecture, agriculture, and
the economics. Furthermore, 17 sustainable development goals were set forward by the UN in
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2015. All nations should take these calls to action seriously in order to protect the environment and
promote prosperity. In addition, by 2030, these goals are expected to be achieved.

THE TWO MAIN GOALS OF SUSTAINABLE DEVELOPMENT ARE:

Sustainable resource use, cutting back on waste and pollution, boosting biodiversity, preserving
and improving our built and natural ecosystems, and mitigating the effects of climate change—
including the global transition to a low-carbon economy—are all part of environmental protection.
By satisfying the housing needs of both the present and the future generations, as well as by
creating high-quality developments with conveniently accessible local services that take into
account neighborhood needs and promote social, cultural, and physical health, social inclusion
entails building strong, thriving, and healthy communities.

A strong, competitive economy is created through identifying and then coordinating development
needs, as well as by making sure that there is enough land of the right kind, in the right places, at
the right times, to support innovation and growth.

OPPORTUNITIES WITH GREEN MARKETING

Reductions in demand: Many companies see these as chances to grab market share from companies
that don’t provide eco-friendly products. The firms listed below have made an effort to better
address the needs of their customers by increasing their environmental responsibility:

Tuna producers changed their fishing techniques in response to growing concerns about dolphin
deaths caused by driftnet fishing; Xerox introduced ‘“high-quality” recycled photocopier paper in
an attempt to meet business demands for less environmentally harmful products; and McDonald’s
adopted waxed paper packaging instead of clam shell packaging due to growing public concern
over the creation of polystyrene and ozone depletion.

Government pressure: The public and the economy are the targets of government protection, which
has important ramifications for green marketing, much like it does for other marketing-related
initiatives. Reducing the production of harmful materials or byproducts is one of the many ways
that environmental marketing regulations aim to protect customers. Modify the way that
companies and customers utilize and/or consume hazardous goods. Make certain that all kinds of
consumers are able to evaluate how products affect the environment. To reduce the amount of
hazardous waste that enterprises produce, the government has established regulations.

Social duty: A lot of companies are beginning to realize that they have a responsibility to the
environment since they are a part of the greater community. This translates into companies
believing that they have to meet environmental aims in addition to profit-related objectives.
Environmental concerns are thereby integrated into the company’s corporate culture. One
company that does not publicly promote its environmental initiative is Coca-Cola. They have
altered their packaging to have a less environmental impact and have invested a significant amount
of money in various recycling projects. Although Coke cares about the environment, it hasn’t used
that concern for financial advantage.
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CONCLUSION

In order to stop pollution worldwide, green marketing is essential. From a business perspective, a
competent marketer is one who actively incorporates consumers in the promotion of their products
in addition to persuading them. Green marketing is not just another marketing tactic; it also has
social and environmental implications. It must be pursued with far greater vigor instead. Because
global warming poses such a serious threat, green marketing needs to become the standard rather
than the exception or merely a trend. More institutionalization and widespread adoption are
required for the safe and environmentally responsible recycling of commodities such as paper,
metals, and plastics. It must become commonplace to utilize energy-efficient lights and other
electrical appliances. Based on green marketing, consumers are willing to pay extra for a cleaner,
greener environment. The last step in minimizing the negative effects on the environment is to
apply pressure to suppliers, business buyers, and consumers. Green marketing is far more relevant
and significant in developing countries like India. Thus, a company that is committed to
environmental preservation would be able to persuade its suppliers to behave in a more
“responsible” way in addition to making products that don’t harm the land. It is possible for
enterprises to be pressured by end users and industrial purchasers to incorporate environmental
conservation into their corporate cultures, thereby limiting the adverse environmental impacts of
their operations..

Reference

1. Sheehy, B.; Farneti, F. Corporate Social Responsibility, Sustainability, Sustainable
Development and Corporate Sustainability: What Is the Difference, and Does It Matter?
Sustainability 2021, 13, 5965. https://doi.org/ 10.3390/su13115965.

2. B. Konstantin (2020) Corporate Social Responsibility and Sustainable Development of
Modern Russian Companies As A Challenge of Business Globalization, SHS Web of
Conferences 74, 06004 (2020) Globalization and its Socio-Economic Consequences 2019,
https://doi.org/10.1051/shsconf/20207406004

3. Huk, K.; Kurowski, M. The Environmental Aspect in the Concept Of Corporate Social
Responsibility in The Energy Industry and Sustainable Development of the Economy.
Energies 2021, 14, 5993. https://Doi.org/10.3390/en14185993

4. Yadav Anjali, Sharma Urvashi(2020) Green marketing — A Theoretical study of
opportunities and threats in the context of Indian market, Journal of Management Research
and Analysis, July-September, 2020;7(3):122-126,
http://doi.org/ 10.18231/j.jmra.2020.028

5. Kaur, B.; Gangwar, V.P.;; Dash, G. Green Marketing Strategies, Environmental Attitude,
and Green Buying Intention: A Multi-Group Analysis in an Emerging Economy Context.
Sustainability 2022, 14, 6107. https://doi.org/10.3390/su14106107

6. Gupta Meesha and Syed Asif Ali 2020, Impact of online social media Activities on
marketing of Green products, International Journal of Organizational Analysis, 1934-8835
DOI 10.1108/1JOA-02-2020-2037

86


https://doi.org/
https://doi.org/10.1051/shsconf/20207406004
https://doi.org/10.3390/en14185993
http://doi.org/
https://doi.org/10.3390/su14106107

7.

10.

11.

Ms. Brinda M, Mr. MURALI .V,Mr. S. Chandra Sekhar, Dr. Rajesh Vemula, Dr. Sarita
Rana (2022), Consumer Awareness And Perception Towards Green Marketing: An
Empirical Study In Bangalore City, Journal of Positive School Psychology
http://journalppw.com 2022, Vol. 6, No. 5, 4240-4245

Shekher Anjli , Sharma Lovenish , Behera Debashish (2022), Emerging Green Product
Marketing: With Specific, International Journal of Innovative Science and Research
Technology ISSN No:-2456-2165,Volume 7, Issue 6, June — 2022

Usharani, Dr. M. and Gopinath, Dr. R. (2020), ASTUDY ON CONSUMER BEHAVIOUR
ON GREEN MARKETING WITH REFERENCE TO ORGANIC FOOD PRODUCTS IN
TIRUCHIRAPPALLI DISTRICT, International Journal of Advanced Research in
Engineering and Technology (IJARET) Volume 11, Issue 9, September 2020,ISSN Print:
0976-6480 and ISSN Online: 0976-6499 DOI: 10.34218/IJARET.11.9.2020.122
Shrivastava, Dr. Namrata ,Mishra Ms. Khushi, Shaw, Ms. Kajal, Awinashi Mr. Vijayendra,
Pradhan Mr. Vaibhav, Thakre Mr. Roopam (2022), CHALLENGES AND
OPPORTUNITIES

IN GREEN MARKETING AND SUSTAINABLE DEVELOPMENT, ANVESAK ISSN :
0378 — 4568, Vol. 52, No. 12 (I) July- December 2022

87


http://journalppw.com/

Ethno-medicinal plants used by different traditional healers of

Janjgir-Champa Chhattisgarh (India)

1Bhaskar Chandra, 2Dr. Kavita Sharma, 3Dr. B.M. Lall, 4*Om Kumari Sahu,

Department of Botany Govt. D.B. Girls College Raipur (C.G.)
Govt. Arts & Commerce Girls College Devendra Nagar Raipur (C.G)

Email: bhaskarchandra893(@gmail.com

Abstract:

Ethnobotany and ethnomedicine are interdisciplinary fields that study the traditional
knowledge and uses of plants by various ethnic groups. The study explores the utilization of
ethnomedicinal plants by various traditional healers’ in Janjgir Champa Chhattisgarh, shedding
light on their indigenous knowledge and practices. Through field surveys and interviews, we
document the 54 plant species belong to 29 families in various diseases, their medicinal properties,
and the cultural significance attached to them. The findings contribute to the preservation of
traditional healing practices and offer insights into potential avenues for integrating traditional
knowledge into contemporary healthcare systems.

Keywords: Plant Folklore, Medicinal Flora, Janjgir Champa, Medicinal plant.
INTRODUCTION

The term ethno botany was first given by harshberger in (1895) Ethno botanical plants are
relationship between plant and people [1]. Ethno botany deals with the direct relationship of plant
with man[1-2]. The term has often been considered synonymous with either economic botany or
with traditional medicine. The medicinal plant has potential [3] capacity which people have been
using since ancient times. Chhattisgarh is the 26" state of India, where 44.6 % geographical region
is found. That is located between 17° to 23°7' north latitude and 8°40' to 8°38' east longitude Janjgir-
Champa district of Bilaspur division of Chhattisgarh. The state has known for its traditional
knowledge, cultural and places of medicine. The Sal and Sagon forest are very famous. In
Chhattisgarh the tribal population is 31% which is 8" rank in India. The main races Gond, Baiga,
Muria, covers 70% of Bastar population and 42 tribes are found here. There are 11.6% tribe’s
people in Janjgir-Champa district [4] which are known for their miraculous [5] medicine herbs and
ojha gunia. The life cycle of tribes plants and forest products play a significant role. They have
various cultural and scientific progress of the society and so are still being exploited by the modern
society. The present surveys have mostly in tribal or rural people how to use herb bark by the tribe
people of east Champa comprising of Chandrapur, Dabhara, Malkharoda, Champa, Bamhindih,
and Jaijaipur.Champa district is well known for its silk production tendu patta collection and Biri
making. It is a big source of economy for rural people. The work chooses based on tribal life
because they are healthier and more active. They have lot of traditional knowledge but nowadays
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they are advanced, developing and go away for traditional knowledge. Therefore, we want they
should not loss their traditional Knowledge and we should be conserve them develop to new
therapeutic drugs and gifted to our new generation. In Champa tribes are mostly after 70-year age
chances of paralysis and the common disease is malaria, ringworm, jaundice, diarrhea, dysentery
and constipation. The people are using lot forms of plant parts like kadha, pest, juice, powder,
syrup and oil etc.

The district has generally mixed forest Teak and Sal forest in abundance. There is vast store of
forest products. Total forest area of the district is 19850.170 hect. Out of which11849.480 hect is
conserved by reserved forest. The protected forest area is 6057.190hect and the unclassified forest
is 1943.500 hect. The forest products include timber wood, tendu leaf, mahua, amla, harra, lakh,
honey and other medicinal plants.

MATERIALANDMETHODS
STUDYSITE

The present work based on different villages of East Champa (Figure: 1) of Chhattisgarh on ethno-
medicinal plants in the healthcare [3] system of tribes. The Janjgir-Champa district lies in the
central of Chhattisgarh state in India between (Latitude-21.970553DMS215813.99”N Longitude-
82.475276 DMS 822830.99”E).[4] The major ethnic groups in the study area were Gond,
Baiga,Uraoun,Agariya,Sawra,Sidar,Khairwar,Sabariya gond etc. Where forming like Rice, tiwda,
wheat, gram, maize, kodo kutki, urad, kulthi, and ground nut etc.
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NO-BOTANICALEXPLORATION

The ethnobotanical investigations are no study in the East Champa region, so the field surveys in
tribal villages east champa region of Chhattisgarh. Villages like Nandeli, Shikarinar, Bhothidih,
Khajurani, Malni, Jaijaipur, Kashigarh, Kutrabod, Guchkulia, Malkharoda, Karigaw, Jamgahan,
Hardidih, Khondhar, Dabhara, Chandrpur, Amgon, Belkarri, Parsapali, Kotetara, Podishankar,
Bamhindih, Afrid, Sodhi, Hathnevara were reported during January to April 2018 for social
grouping data on used of various plant species during the documentation period. Information was
also gathered using questionnaires on plant part used for medicine vegetable, dye, fibbers, and the
data was made with the help of group discussion among different age of the tribe and villager
female the society identification of various ethno medicinal plants and their indigenous uses. The
photos captured by mobile camera micromax Q4001 the plant species are nomenclature and
identify by different books like Bhutiya RK, Ayurvedic medicinal plant volume-land 2. Tiwari
PKS, Medicinal plants of Chhattisgarh volume-2. Manual of ethno botany 2" edition 1995. Ethno
botanical dictionary Science publication, Jodhpur.

RESULTS

Results of the ethnobotanical investigation revealed documentation of a diverse array of
wild plants utilized by tribal communities for various needs in ethno botany and ethno-medicinal
practices. A total of 54 plant species, spanning 29 families, were identified, with prominent
families including Fabaceae, Lamiaceae, Asteraceae, etc. The research focused on East Champa,
Chhattisgarh, and compiled ethnobotanical data for analysis. Research information and
Ethnobotanical data was gathered and recognized extant East Champa C.G. and assembled it into
a data for analysis. The representing plant mostly used to cure skin disease, diarrhea, dysentery,
malaria, piles and snack bit etc. Seed and root are most widely used plant part of the reported
medicinal plant used followed by root, seed, leaves, bark, decoction etc. The mostly Uraon tribes
are uses medicinal plant.

DISCUSSION

The study area sites in each region were found to be abundant in medicinal plants, thriving
naturally in their environments. Our research focused on the ethno-botanical usage of plants by
different tribes in the area. The findings of the present study revealed 54 medicinal plant genera
from 29 families, which were commonly utilized by various tribes to address a range of ailments,
as detailed in Table-1. In this region, where access to modern health facilities is limited for most
tribal groups, traditional medicine plays a crucial role. Despite the primitive lifestyle observed
among the tribal’s in East Champa district, their reliance on ethnomedicine is significant. The
Uraoun tribes, in particular, stand out for their robust healthcare practices compared to other tribes.
These communities leverage a diverse range of medicinal plants to treat various ailments,
showcasing a distinctive healthcare approach. In contrast, other tribes tend to depend more on
modern healthcare systems. This highlights the resilience of traditional knowledge and practices
in contributing to the healthcare needs of these tribal communities.
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CONCLUSIONS

The ethno-botanical plant a great role in explaining nature has gifted us with large plant
diversity that can be brought in to much sustainable use. The use of plants for the management and
treatment of disease has been in practice since ages. The plant-based drugs are prevalently
practiced among the Gond, Baiga, Uraoun Sawara, to cure various disorders. Further investigation
is necessary to conduct rigorous, well designed clinical practices to observe their effectiveness and
safety measure in treatment of pathogenic infection and ethno-veterinary disorders. Such
information is likely to help in the conservation of plant diversity and providing important lead for
drug discovery. Extensive survey is also likely to help in possibilities of Ex-situ and in-situ

conservation of ethno-medicinal plant.

Figure: 1-6 Informants showing various medicinal plants during survey

Baisakhu Uraw

Janakram Sawara

Dhansay Sabaria

Laxmi Bai (Gond)
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Figure2: Some Medicinal plant used by Healers of Janjgir Champa.

(1)Strychnosnux-vomica (2) Abutilonindicum (3) Wringhtiatinctoria (4) Thespesia populnea (5)
Holopteleaintegrifolia (6) Caesalpinia banduch (7) Abrus precatorius (8)Mucana pruriens
(9)Soymida febrifuga.\
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Table 1: Ethno-botanicalplants of East Champa, Chhattisgarh

Common Botanicalname Family Parts used Ethnobotanical
name ..
/medicinal uses
Ramtulsi Ocimum gratissimum Lamiaceae Whole part Vomiting, colic, paralysis.
Kavancha Mucana pruriens Fabaceae Trichome seed Paralysis, diarrhea snack bite
Chirpoti Physalis minima Solanaceae Fruit, Earache, fever, diabetes,
Anar Punica grantum Lythraceae Leaf, seed, Dysentery,swellig diarrhea.
Ghudhmudhi | phyeranthus indicum Asteraceae Whole part Digestion, arthritis, piles,
Kasaundi Cassiaoccidentalis Caesalpiniacee Whole part Snack bite, cough, asthma,
Dhawai Woodfordi anfruticosa Lythraceae Whole part Tonic, Dysentery,
Koriya Wringhtia tinctoria Apocynaceae Seed, bark Leprosy, skin disease,dihherea,
Paraspapal Thespesia populnea Malvaceae Seed, bark Ring worm, obesity.
Gurud Tinospora cordifoia Menispermaceae stem Fiver, jaundice
Indigestion.
Kosam Schleichera oleosa Sapindaceae Fruit, bark, seed |Foot and mouth disorder in Cow
Koichla Strychnos nux-vomica loganiaceae seed T.B. Asthma, piles, dog bite,
Vantulsa Hyptis suaeolens Iamiaceae Seed, leaf Fever, stomachaches, cold.
Sarpinch Argemon mexicana Papaveraceae Seed. Stem, latex Chicken pox,
Tap worm,
Bhuineem Andrographi paniculata Acanthaceae Whole plant Malaria, fever, indigestion.
Rusa Adhatoda vasica Acanthaceae Root, leaves Fever, asthma,
Lalgunj Abrus precatorius Fabaceae Seed Paralysis,
Steatites, scabies.

Chiti Marsdenia tenacissima | Asclepiadaceae Root Malaria fever, skin disease.
Ashok Polyanthia longifolia Annonaceae Bark Stomatitis, hypertension,
Tendu Diospyros melanoxylon Ebenaceae Fruit seed bark Skin disease, dysentery,

Adhanpushpi Trichodesma indicum Boraginaceae Whole plant skin disease,
Rohina Soymida febrifuga Meliaceae Bark FMD, ulcer, chronic fever,
Bel Agle marmelos Rutaceae Fruit leaf bark Diarrhea, dysentery, jaundice,
constipation,
bleeding piles,
Kumudni Nymphaea nouchali Nymphaeaceae Whole part Digestion
Gataran Caesalpinia banduch Fabaceae Root bark, leaf, Acne, abscess,
seed, abortion, skin disease,
Parsa Butea monosperma Fabaceae Flower, root Ring worm, dysentery, epilepsy,
Mehendi Lowsonia inermins Lythraceae leaf Arthritis, headache, jaundice,
Jada Ricinus communis Euphorbiaceae Seed, seed oil, Headache, tare. Jaundice,
root, leaf
Karanj Pongamia pinnata Fabaceae Seed, oil, flower, Blooding piles,
root Ring worm, eczema.
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Karela Momordica charantia Cuurbitaceae Immature, fruit Helminthiasis, skin disease,
diabetes,
Piles, blooding piles.
Kukurmutta Blumia lacera Asteraceae Whole plant, root | Nose blooding, abdominal pain,
piles, abdominal
worm.
Imali Tamarindus indica Fabaceae Fruit Pain,
pulp,seed,root arthritis,indigestion,diarrhea,
abdominalpain,
Kahua Tarminalia arjuna Combretaceae Stembark Diarrhea, anaemia, dysentery
Genda Tagetes erecta Asteraceae Leaves Fever, muscular pain, ring worm,
wound, blooding.
Hinglaj Cenna elata Caesalpiniaceae Leaves Chicken pox, insect bite, snake
bite, skin disease.
Kanghi Abutilon indicum Malvaceae Root, seed Asthma, diabetes, fever, tonic,
piles
Negur Vitex negundo Verbenaceae Leaves, seed, root | Cough, fever, pneumonia, hair
tonic, anti hermitic, Dysentery.
Ghighwar Aloe barbadensis Liliaceae Leaves pulp Jaundice, indigestion,
constipation, pimple
Neem Azadirachta indica Meliaceae Bark, seed, oil, Dandruff, malaria, ring worm,
leaf, flower eczema,
Leprosy, jaundice.
Kaner Thevetia peruviana Apocynaceae Root, bark, Paralysis, toothache, joint
pain,
Amarbel Cuscuta reflexa Convolvulaceae Whole part Ulcer, constipation, flatulence,
arthritis, fever, piles paralysis.
Meethanem Murraya koenigii Rutaceae Whole par Dysuria, skin disease, purities.
Dudhiya Euphorbia hirta Euphorbiaceae Whole par Alopecia, colic, ringworms.
Nimbu Citrus aurantifolia Rutaceae Fruit Vomiting, purities, epitasis,
baldness
Hulhulia Cleome gynandra Cleomaceae seed, root, whole | Fever, dysentery, piles, worms,
part weakness, scabies
And eczema.
Bhelari Sida acuta Malvaceae Root, seed Leucorrhoea,
Tulsi Ocimum sanctum Lamiaceae leaves, seed Ear pain, skin
Diseases, influenza, ring worm.
Gulab Rosa centifolia Rosaceae Flower Constipation, pimples.
Gulmohar Delonix regia Caesalpiniaceae Whole part Ulcers, rheumatism,
Lalguma Leonotis nepetifollia Lamiaceae Leaves, whole part Swelling, fever, diarrhoea,
thrush, pneumonia.
Chilbil Holoptelea integrifolia Ulmaceae Seed, bark Eczema, ring worm, leprosy,
Chirchita Achyranthus aspera Amaranthaceae Whole part Wounds, dental pain, ear pain,
eczema,
Jaldubi Tridex procumbens Asteraceae whole part Wounds, bleeding.
Bhuskatiya | Solanum xanthocarpum Solanaceae Whole part Cold, cough, pneumonia, snake

Bite, scorpion bite, arthritis,

swelling.
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Graph 1: Distribution of plants according to their habitat
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Abstract:

This abstract provides a succinct overview of the intricate relationship between global warming,
climate change, and their profound repercussions on financial markets. As the Earth's climate
undergoes unprecedented shifts, the financial sector is facing multifaceted risks and opportunities.
The climate related risk is divided into three subcategories, the environmental uncertainty, the
economic climate risk and the climate policy risk, which all of them may affect the markets directly
or indirectly. Stock prices are affected by beliefs about future path of expected return. Ever-more-
ferocious cyclones and extended droughts lead to the destruction of infrastructure and the
disruption of livelihoods and contribute to mass migration. Actions to combat rising temperatures,
inadequate though they may have been so far, have the potential to drive dislocation in the business
world as fossil fuel giants awaken to the need for renewable sources of energy and automakers
accelerate investments in cleaner vehicles. Market sentiment is evolving, with increased emphasis
on environmental, social, and governance (ESG) factors, reshaping investment strategies. The
abstract also highlights the emergence of financial innovations, such as green bonds, green credit,
carbon trading and sustainable investment funds, as responses to the challenges posed by climate
change. Recognizing the interconnectedness of environmental and economic systems is crucial for
stakeholders to navigate this evolving landscape and foster resilient financial markets in the face
of climate-induced uncertainties. The empirical evidence is mixed, and few general conclusions
can be drawn. It is unclear whether the market reactions are consistent with rational market
valuation of the climate risk

Keywords: Climate risk, Global warming, Environmental, Social and Governance, Fossil fuels,
Carbon trading, Green credit, Green bonds.

INTRODUCTION
The tragedy of the horizon

There is a growing international consensus that climate change is unequivocal. Many of the
changes in our world since the 1950s are without precedent: not merely over decades but over
millennia. Research tells us with a high degree of confidence that: In the Northern Hemisphere
the last 30 years have been the warmest since Anglo-Saxon times; indeed, eight of the ten warmest
years on record in the UK have occurred since 2002; Atmospheric concentrations of greenhouse
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gases are at levels not seen in 800,000 years; Achieving a growth path that is resilient, inclusive
and sustainable is one of the top policy priorities of our time. Governments around the world are
facing the triple imperatives of re-invigorating growth while improving livelihoods and urgently
tackling climate change, in line with the goals of the Paris Agreement, while others have been
debating the theory, you have been dealing with the reality. Getting the fundamental climate
policies right is essential to aligning incentives. There is a need to accelerate the reform of
inefficient fossil-fuel subsidies and broaden the carbon pricing base, focusing on tracking the
impact and sharing policy experiences. Making greater use of public procurement to invest in low-
emission infrastructure can trigger industrial and business model innovation through the creation
of lead markets. Governments around the world are facing the triple imperatives of re-invigorating
growth while improving livelihoods and urgently tackling climate change. This chapter contains
an extended synthesis of the report, showing how acting on climate change can also be good for
growth, provided the right policies and structural reforms are put in place. After setting the scene
for combined action on climate and growth, the synthesis presents results on the macro-economic
implications of a “decisive transition” to a lower mission, high-growth and resilient future. The
synthesis then lays out development pathways compatible with the Paris Agreement and how they
vary across country types, as well as the need to scale and shift infrastructure investment. Turning
to policy, the synthesis also presents the mix of structural and targeted climate policies required,
the implications of the transition for exposed businesses and workers and how governments can
address them, and changes needed to the financial system.

FINANCIAL SECTOR CONTRIBUTION

1. Carbon pricing and other fiscal policies have a primary role in reducing emissions and
mobilizing revenues, but the financial sector has an important complementary role.
Financial institutions and markets already provide financial protection through insurance
and other risk-sharing mechanisms, such as catastrophe bonds, to partly absorb the cost of
disasters.

2. But the financial system can play an even more fundamental role, by mobilizing the
resources needed for investments in climate mitigation by reducing greenhouse gas
emissions and adaptation by building resilience to climate change in response to price
signals, such as carbon prices.

3. In other words, if policymakers implement policies to price in externalities and provide
incentives for the transition to a low-carbon economy, the financial system can help achieve
these goals efficiently.

4. Global investment requirements for addressing climate change are estimated in the trillions
of US dollars, with investments in infrastructure alone requiring about $6 trillion per year
up to 2030 (OECD 2017). Most of these investments are likely to be intermediated through
the financial system. From this point of view, climate change represents for the financial
sector as much a source of opportunity as a source of risk.

5. The growth of sustainable finance (the integration of environmental, social, and
governance criteria into investment decisions) across all asset classes shows the increasing
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importance that investors attribute to climate change, among other non-financial
considerations.

Estimates of the global asset size of sustainable finance range from $3 trillion to $31
trillion. While sustainable investing started in equities, strong investor demand and policy
support spurred issuance of green bonds, growing the stock to an estimated $590 billion in
August 2019 from $78 billion in 2015. Banks are also beginning to adjust their lending
policies by, for example, giving discounts on loans for sustainable projects.

Sustainable finance can contribute to climate change mitigation by providing incentives
for firms to adopt less carbon-intensive technologies and specifically financing the
development of new technologies. Channels through which investors can achieve this goal
include engaging with company management, advocating for low-carbon strategies as
investor activists, and lending to firms that are leading in regard to sustainability. All these
actions send price signals, directly and indirectly, in the allocation of capital.

However, measuring the impact that sustainable investments have on their environmental
targets remains challenging. There are concerns over unsubstantiated claims of assets’
green-compliant nature, known as “greenwashing.” There is a risk that investors may
become reluctant to invest at the scale necessary to counter or mitigate climate change,
especially if policy action to address climate change is lagging or insufficient.

CLIMATE CHANGE AND FINANCIAL STABILITY

There are three broad channels through which climate change can affect financial stability:

First, physical risks: The physical climate-related risks represent the economic costs and
financial losses due to increasing frequency and severity of climate-related weather events
and the effects of long-term changes in climate patterns resulting from continuously
growing GHG emission impacts today on insurance liabilities and the value of financial
assets that arise from climate- and weather-related events, such as floods and storms that
damage property or disrupt trade. Physical risk can affect both the supply and demand sides
of the economy. On the supply side, natural disasters can disrupt business activity and trade
and destroy infrastructure, diverting capital from technology and innovation to
reconstruction and replacement. It affect output levels and output growth by impacting
labor productivity, speeding up the depreciation of capital stock, increasing cost of repair
and replacement and reducing funds allocated to research and innovation. On the demand
side, increasing expenditures for repair and replacement will, ceteris paribus, reduce
investment on the consumption demand for other goods. Households confronted with more
frequent extreme weather events might increase precautionary saving, which would
depress private consumption in general.

Acute Risk: Acute physical risks refer to those that are event-driven, including increased
severity of extreme weather events, such as cyclones, hurricanes, or floods.

Chronic Risk: Chronic physical risks refer to longer-term shifts in climate patterns (e.g.,
sustained higher temperatures) that may cause sea level rise or chronic heat waves
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Second, liability risks: the impacts that could arise tomorrow if parties who have suffered
loss or damage from the effects of climate change seek compensation from those they hold
responsible. Such claims could come decades in the future, but have the potential to hit
carbon extractors and emitters —and, if they have liability cover, their insurers — the hardest.
finally, transition risks: The financial risks arise as a result of the shift to a low-carbon
economy triggering changes in demand-related factors. This adjustment process is likely
to have a significant impact on the economy and in particular, on some financial asset
values. Transition risks are characterized by a radical uncertainty on the nature of the low-
carbon pathway which could result from the process of adjustment towards a lower-carbon
pathway and a more usual uncertainty on the methods for implementing this pathway in
economic and social terms. Changes in policy, technology and physical risks could prompt
a reassessment of the value of a large range of assets as costs and opportunities become
apparent. The speed at which such re-pricing occurs is uncertain and could be decisive for
financial stability. There have already been a few high profile examples of jump-to-distress
pricing because of shifts in environmental policy or performance. Risks to financial
stability will be minimized if the transition begins early and follows a predictable path,
thereby helping the market anticipate the transition to a 2 degree world.

Technology Risk: Technological improvements or innovations that support the transition
to a lower-carbon, energy efficient economic system can have a significant impact on
organizations. For example, the development and use of emerging technologies such as
renewable energy, battery storage, energy efficiency, and carbon capture and storage will
affect the competitiveness of certain organizations, their production and distribution costs,
and ultimately the demand for their products and services from end users. To the extent
that new technology displaces old systems and disrupts some parts of the existing economic
system, winners and losers will emerge from this “creative destruction” process. The timing
of technology development and deployment, however, is a key uncertainty in assessing
technology risk.

Market Risk: While the ways in which markets could be affected by climate change are
varied and complex, one of the major ways is through shifts in supply and demand for
certain commodities, products, and services as climate-related risks and opportunities are
increasingly taken into account.

Reputation Risk: Climate change has been identified as a potential source of reputational
risk tied to changing customer or community perceptions of an organization’s contribution
to or detraction from the transition to a lower-carbon economy.
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ECONOMIC CONSEQUENCES OF CLIMATE CHANGE

1.

Even though the climate conflict resulting from green houses gases (GHG) emissions was
evident by the Nineties and the well-known agreements made, their enforcement is more
difficult than that of other environmental agreements. That is because measures to reduce
GHG emissions interfere with the heart of the economy and the market: energy and
economical growth.

Analyzing the environmental policy responses to climate change the conclusion is that
GHG emission reduction can only be achieved through intensive environmental policy. The
analysis finds that the effect of climate change impacts on annual global GDP is projected
to increase over time, leading to a global GDP loss of 0.7% to 2.5% by 2060 for the most
likely equilibrium climate sensitivity range. Underlying these annual global GDP losses
are much larger sectoral and regional variations.

Agricultural impacts dominate in most regions, while damages from sea level rise gradually
become more important. Negative economic consequences are especially large in South
and South-East Asia whereas other regions will be less affected and, in some cases, benefit
thanks to adjustments from international trade. Emissions to 2060 will have important
consequences in later decades and centuries. While extensive environmental protection
complements production horizontally, intensive environmental protection integrates into
production and the environment vertically.

The latter eliminates the source of the pollution, preventing damage. It utilizes the
biochemical processes and self-purification of the natural environment as well as technical
development which not only aims to produce state-of-the-art goods, but to make production
more environmentally friendly, securing a desired environmental state. While in extensive
environmental protection the intervention comes from the outside for creating
environmental balance, in intensive environmental protection the system recreates this
balance itself. Instead of dealing with the consequences and the polluter pays principle, the
emphasis is on prevention.

It is important to emphasize that climate strategy decisions have complex effects regarding
the aspects of sustainability (economical, social, and ecological). Therefore, all decisions
are political. At present, and in the near future, market economy decisions have little to do
with sustainability values under normal circumstances. Taking social and ecological
interests into consideration can only be successful through strategic political aims

A huge number of studies have confirmed that global warming reduces well-being
(Gelzinis & Steele, 2019; IMF, 2018; Dafermosa et al., 2018). Climate change could have
large impacts in terms of reducing the potential of the economy to grow in the future, by
reducing labor productivity and diverting resources from investment in current productive
capital and innovation to climate change adaptation

However, on the other hand, the IMF (2018) points out that there is growing evidence that
investors and financial markets do not fully understand, at least not immediately, the impact
of weather shocks on output and productivity
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8. It jeopardizes macroeconomic and fiscal stability through the destruction of infrastructure,
increasing the amounts of necessary subsidies to the economy and social welfare, which
all impact economic growth, public debt and its financing costs, employment, inflation,
and the like. In addition, all this can lead to an increase in the prices of certain products
and services such as agricultural products, insurance, water, etc

9. Also, different industries and sectors have different degrees of sensitivity to climate
change. It is usually pointed out that agriculture, tourism, as well as branches based on
carbon fuel are the ones most affected due to the expected tightening of standards and the
introduction of carbon tax. In this context, the possibility that industries, workers, and other
stakeholders associated with fossil fuels and other industries that cause global warming can
organize and resist climate change management should not be overlooked.

PATHWAYS AND PRIORITIES FOR A DECISIVE TRANSITION

The long-term temperature goals of the Paris Agreement can be translated into a fixed quantity of
long-lived GHGs to be released to the global atmosphere over time. This global “carbon budget”
is best presented as a range, reflecting uncertainties on how the temperature target is interpreted,
how the climate responds to GHG concentrations, and the role of non-CO2 GHG emissions. The
later the peak in global emissions, the greater the rate of emissions reduction required subsequently
to stay within the carbon budget. Options for achieving ambitious mitigation goals may be lost if
emissions peak too high or too late, and delayed action would lead to higher costs as described
above.

The level of gross GHG emissions consistent with a given net carbon budget will also depend on
assumptions about technologies for “negative emissions”, which would allow for a temporary
overshoot before emissions are removed from the atmosphere to maintain net emissions within the
overall budget. The global carbon budget compatible with a 66% likelihood of remaining below
2°C is estimated to be 590-1 240 GtCO2 from 2015 to the time of peak warming — roughly 15 to
30 years of fossil fuel-related CO2 emissions at current rates. 1

Rapid replacement of fossil fuels by renewable energy

All of the strategies reviewed emphasize the need to promote a rapid shift from fossil fuels to
renewable energy, with technological priorities commonly including significant expansion of
innovation, investment and deployment in the following energy; bio energy and the use of spare
wind water and solar energy to produce electrolytic hydrogen; and liquefied hydrogen combustion
for aircraft. The policy settings and infrastructure required to drive a rapid switch in investment
from fossil fuels to renewable are likely to include a robust carbon price, feed in tariffs and
supportive regulatory initiatives; a rapid phase out of tax breaks and subsidies to fossil fuel
intensive industries; and large scale investment in both smart grid infrastructure and local
distributed energy networks.
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Reducing land use emissions and improving the role of land use in carbon sequestration

Common technological priorities for reducing land use emissions and improving the role of land
use in carbon sequestration included the following initiatives: reducing and reversing
deforestation; reducing cropland soil emissions through reducing tillage, improving fertilizer and
nutrient management, and restoring degraded farmland; cropland carbon sequestration; improving
pasture and grassland management through optimizing grazing intensity, expanding planting of
deep-rooted perennial grasses, and improving fire management; reducing live stock emissions
through active livestock feeding, anti-methanogenic treatments, and improved manure
management; and biogasification of organic manure through capture or burning of agricultural
methane. The overall findings of the Post Carbon Pathways report on the technical feasibility of
large scale de-carbonization are largely consistent with and supported by the conclusions of a
number of other recently published reviews of low carbon economy transition strategiesn Clear
and effective communication of the most robust scientific evidence of climate change trends,
causes and risks remains the essential foundation for overcoming climate change denial and
strengthening understanding of the necessity and urgency of action. Evidence of the ways in which
climate change is increasing the frequency and severity of extreme weather events will be
particularly important in enabling individuals to join the dots between personal experience and
broader climate change trends and patterns.

CONCLUSION

The impact of global warming and climate change on financial markets is undeniable and far-
reaching, presenting both challenges and opportunities for stakeholders across the globe. As our
planet faces unprecedented environmental upheaval, the ramifications are reverberating through
the intricate web of economic systems, reshaping the landscape of financial markets in profound
ways. Regardless of a growing economic awareness of climate change, it appears that a sufficient
level of global awareness about all the dangers and why it is necessary to take measures to limit
greenhouse gas emissions as soon as possible has not yet been reached. The reason for this is
probably that economic damage as a result of climate change is sporadic, more pronounced in the
long run, and there is a misconception that these one-off events are unlikely to recur in the future.

More specifically, deeper analysis of the specific channels by which climate-related risks create
hidden vulnerabilities in the financial sector will be an especially important topic for exploration.
Continued research investments in this area will require a broad range of research and modeling
approaches and tools and new sources of data. We believe these investments over time will increase
policymakers' ability to monitor the relationship between climate change and financial stability. In
this article, we discussed why climate change is now considered as a source of risk for the financial
system and given the large and growing role that the financial sector plays in the economy and
society, and the long-lasting effects of financial crises, the assessment of climate-related financial
risks should be considered as a public good and should be mainstreamed in economic and financial
assessments and in policy evaluation. In this regard, transparent, science-based metrics and
methods are crucial for risk management strategies of investors’ portfolios in the low-carbon
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transition for financial supervisors to identify the drivers of systemic risk in financial system, and
to design measures to mitigate such risks and preserve financial stability.
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Abstract

Raipur is one of the leading premier city of Chhattisgarh state. As a city Raipur has been given a
capital status, a new urban centre is coming up near old settlement. Today also Raipur city is
undergoing rapid and dynamic changes due to accelerated phase of industrialization and
urbanization, which have tremendous impact on the population growth and it effects the overall
scenario such as additional housing demands, changes in housing typology and occupancy rate,
increased land value, emergence of slums, etc. Hence, there was a tremendous pressure on the
urban planners and different development authorities to manage systematic growth of the city. This
study is an attempt to find out the probable growth of population, if it had not been declared as the
capital of state Chhattisgarh. The paper also looks into the growth of population of the city after
it has been declared as a capital city. This study is based on secondary data. This paper analyses
how the population change take place when the status of the city is changed. Further, the future
population growth as expected is also found out by various methods using mathematical and
graphical methods. And the study reveals that 8.0 percent extra impact of population has to face
the city than the natural growth.

Keywords : Capital City, Settlement, Population Growth, Population Projection, Urbanization.
Introduction

The evolution, growth and development of any city is the sum of a series of processes that have
been operative in that area over a period of time. The problem created by the haphazard and
unrestricted growth of a city give rise problem like unhygienic slums, polluted environment,
uncoordinated development of residential, industrial and commercial areas resulting in traffic
bottle necks and many other problems all known and felt by the residents of the city. And the
greatest problem of the cities are the problem of managing growth. Constantinos A. Doxiadis , a
Greek architect and planner, proposed several solutions for the rapidly growing cities. One of
which was for city planners, to leave room for the expansion of the city core, along a predetermined
axis so that most urban expansion would be channeled in the single direction. A particular process
leads to a particular pattern. In turn the process itself dependent on several factors like, the history
of the region, its site and situation, social customs, population planning laws, administration and
so on and so forth.
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Study Area

Raipur city is located in the middle part of Chhattisgarh state (Rice Bowl) (Fig. 1). This city is
extended from 21° 14’ North latitude and 81° 38’ East longitude. The total geographical area of
this city is 326 sq. km. As per Census 2021, total population of this city is 170200. Raipur city is
an important junction on the Mumbai — Kolkata trunk line of the South Eastern Central Railway
Lines. And enjoys a centre location in Chhattisgarh state. Raipur city lies at the convergence of
numerous roads, National Highway No. 6 joining Kolkata and Mumbai runs through the city. The
city has an altitude of 298.15 mts.. above mean sea level. The site of Raipur city is a low ridge on
the north — east Kharun river.

Raipur city derived its name from its creator, the Kalchuri king Brahmdev Rai, who established
it as the capital of his kingdom in early fifteenth century, (Sandarbh Chhattisgarh, 2000). Raipur
city is the premier city and it is the largest urban centre of the Chhattisgarh region and it was the
second important commercial centre after Indore, when it was a part of erstwhile state of Madhya
Pradesh, (Raipur Development Plan, 2011). Now the importance and significance of the city have
increased many times due to its new capital status. Raipur was growing city even before it was
given capital status because of its commercial, industrial and agricultural activities. The
establishment of Bhilai Steel Plant in close proximity has given a great impetus and its nodal
location has contributed to its growing importance. It has other factors of importance such as
abundant natural resources, availability of critical infrastructure, surplus power and opportunities
in infrastructure provisions. Now it is an important administrative, commercial, industrial and
educational centre. And coming up of new urban centre near the existing city. So it has to shoulder
two responsibilities i.e. administrative and as economic capital of the state. Therefore the pressure
of development on Raipur city can easily be predicted in near future.

After declaring Raipur as a state capital on 1% November 2000, its importance has increased
instantly and the State Government took various initiative measures to portray Raipur in national
and international scenario. The State Government prepared an industrial friendly policy and giving
incentives to attract large investments in core sectors and downstream industries, and a rapid work
is going on transport and infrastructure developments. At the same time the State Government
decided to build a prestigious and beautiful capital city for the state. The prime objective of the
city is to be economically viable with least financial burden on State Government.
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So it is expected that there will certainly be an impact on the existing Raipur city and there will
be a major structural and functional change within the city and ample of employment opportunities
will be generated due to the large investment in different sectors. This will result in a huge
population growth particularly in existing city. It is predicted that this additional growth in
population is due to the people coming from outside of Raipur. It would create tremendous pressure
on housing which may cause many undesirable situations. Thus it becomes imperative to develop
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necessary policy guidelines, proposals, recommendations, to deal with the future growth of
population in the existing city Raipur.

Objectives
The main objectives of the present study are as follows:-

1. To find out the probable growth of population of Raipur city, if it is had not been declared
as the capital city of state Chhattisgarh, which is considered as “Scenario - A”.

2. This study also looks into the growth of population of Raipur city after it has been declared
as a capital city, which is considered as “Scenario — B”.

Sources of Data and Methodology

e This study is based on secondary data. Population related data have been collected from
Primary Census Abstract and District Statistical Handbook.

e To compute the population growth in Raipur city mathematical and graphical methods have
been applied, because mathematical methods can be plotted and graphical data can be
described mathematically. In this study Geometric Growth Method and Arithmetic
Methods under Mathematical Method, have been used to compute population projection.

Population Projection Method (Justification)

Population projection predicts what type of changes can occur, given assumptions inherent in
the projection method and data. Here, projection refers to the size of the population at some point
in the future. It is the workout at calculating the future values of given population.

The use of population projection is important for development planning of cities, housing and
employment etc. It is also important to estimate the future consumption requirement of various
goods and services by the population. The data are needed to the government, non — government
organization and private sectors.

Accurate population projection is the back bone of any planning process. It is evident that
population projection may not tally with the actual population achieved but they can certainly be
close to the reality. The advantages in using mathematical methods is that they are easy to compute.

In order to compute population change the first step to compute the rate of change. This
requires having population for two time periods. These can be any two points in time since the rate
of change will be based on the number of years between the two time periods.

Rate of change AP = (? — )

t1

Percentage rate of change AP = (? — ) x 100 %

t1
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When computing rates of change and population projection, there are two key assumptions.
First, the rate of change over ten years is assumed to be equally divided across each of ten years
and second, the population is assumed to continue to grow at the same rate as it has in the past.

Geometric Growth Method

P =P (L+1)"

Where,
P;,, =1s the year we are projecting

P, = the ending point for computing

r the rate of change computed above

n = number of decades

Arithmetic Method
P, = P+ nx
Where,
P, = forecasted population after n decades from present known population.

P, = population at present
n = number of decades
X = average (Arithmetic mean of population)

Table — 1 Growth of Population in Raipur City and Decadal Variation, 1901 - 2021

Year Population (in lakhs) Decadal variation (%)
1901 0.32 0
1911 0.35 10.00
1921 0.38 8.57
1931 0.45 18.39
1941 0.63 39.82
1951 0.89 41.50
1961 1.39 53.66
1971 2.06 47.35
1981 3.38 64.21
1991 4.63 36.54
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2001 6.97 50.54
2011 11.23 61.12
2021 17.02 51.55

Source : District Statical Handbook, 2021
Observation and Discussion
Total Population and Population Growth

Table — 1 presents that while in 1901 in the beginning of the past century, there were only 0.32
lakhs people in Raipur city, at the end of the end of the century in 2001, Raipur population became
6.97 lakhs. Thus during 100 years time period 1901 — 2001, Raipur population increased by almost
20 times. During the past century growth had been affected by some genuine reasons. Although in
the decade 1911 — 1921, the growth rate came down to 8.57 percent from 10.00 percent during the
previous decade 1901 — 1911 due to dreaded diseases of Cholera, Plague, Influenza, Malaria and
other infectious diseases. The growth rate increased as 39.82 percent between 1931- 1941 and 41.5
percent during the decade 1941- 1951 due to better health facilities and health policies. The growth

Fig. — 2 : Growth of Population in Raipur City, 1901 - 2001
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increased as 53.66 percent between the decades 1951-1961 due to establishment of Bhilai Steel
Plant in Bhilai. And during 1971-1981, the settled refugees from Bangladesh had abnormally
increased the growth rate up to 64.2 percent. Again the growth rate in the decade 1991-2001 was
increased 50.54 percent due to declaration Raipur city as the capital of the new state of
Chhattisgarh. And it was increased 61.12 percent in the decade 2001-2011 again due to
development of industries, business, transport and infrastructure after declaration of its as a new
capital. However, the last decade 2011-2021 shows less growth rate (51.55 percent) than the
preceding decade 2001-2011.

The population growth analysis shows positive growth rate every decade in last century and also
after declaration of its as capital of Chhatisgarh state (Table—1 and Fig. 2). Construction of Naya
Raipur is also responsible for the population growth as well as urbanization of Raipur city.
Immigration of people for business, trade, labor and education. That’s why the natural population
growth of Raipur city is increasing rapidly day by day.

Results and discussion
Scenario — A : Population Projection, If Raipur Was Not Declared As Capital
The future population based on the secondary data has been predicted as under:

In order to derive the growth rate of the city for the next ten years, the growth rate of the last
three decades has to be studied. During 1971-1981, the settled refugees from Bangladesh had
abnormally increased the population growth rate up to 62.4 percent. Hence, the consideration of
this growth rate may erroneous. Again the in the decade 1991-2001 the growth was much (50.54
percent) due to the declaration of Raipur as a new capital of Chhattisgarh state. The growth in the
next decade will fall back to the normal, which can be taken as the average of the decadal growth
rate of the last two decades, i. e., 0.44 percent. The population has been calculated using three
methods described below. The final population data are based on all the three results.

The methods are given below:
Method — 1 : Geometric Growth Method
Py =P (1+7)"
In this case,
Piyp =2011.
P; = 6.97 lakhs (in 2001)
r= 0.44

n=1
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Then,

P5011 = 10.03 lakhs
Similarly,

P21 = 14.44 lakhs
P5y31 = 20.80 lakhs
And

P5041 = 30.00 lakhs

Method -2 : Arithmetic Method
P, = P+ nx

In this case,

P, =2011.

P, =6.97 lakhs (in 2001)
x=2.34

Then,

Pyp11 = 9.31 lakhs
Similarly,

P21 = 13.99 lakhs
P31 = 23.35 lakhs

And

Py041 =42.07 lakhs
Method — 3 : Graphical Method

Graphical method showing the population projection (Fig. 3) and following table (Table - 2) shows
the average population projection from mathematical and graphical methods. (Scenario - A)
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Table — 2

Average Population Projection from Mathematical and Graphical Method (Scenario - A)

Year Population (in lakhs) Decadal Variation (%)
2001 6.97 50.54
2011 9.67 38.73
2021 14.21 46.94
2031 22.07 55.31
2041 36.03 63.23

Fig. 3 - Graphical Method Shows the Population Projection in Scenario - A

40
. S
Scenario - A u:i
35 -
30
-
W <
< 25 o
9 Population {in Lakhs)
= 20 A
= ey
!: —~
O 15 -
_E ; i)
3 10 " i
8 s B Y _~
& 5|8 8 8 ¢ @ & = g
o o o o =1 <
(8]
= = il =~ ™~ =i ™~ i ™~ =i Lo i ~ =i ™~
g o & b & & & & & & 8 8 =] 8 &
— - — — — — — — — &~ (3] o~ (3]
Year
Fig. 3

Scenario — B : Population Projection, After Raipur Has Been Declared As Capital

As per Census 2011, the population of Raipur is 11.23 lakhs in 2011. This population includes
the impact on population, as state capital. The projected population for the years 2021, 2031 and
2041 is to be computed by both mathematical and graphical methods.
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Method - 1 : Geometric Growth Method
Py =P, (1+1)"
In this case
Piyp =2021.
P, = 11.23 lakhs (in 2011)
r=0.56
n=1
Then,
Pyp21 = 17.52 lakhs
Similarly,
P5o31 =27.33 lakhs
And
Pyo41 = 42.63 lakhs
Method -2 : Arithmetic Method
P, = P+ nx
In this case
P, =2021.
P, = 11.23 lakhs (in 2011)
x=4.26
Then,
Pyp21 = 15.49 lakhs
Similarly,
P31 =24.01 lakhs

P2041 =41.05 lakhs
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Method - 3 : Graphical Method

Graphical method showing the population projection (Fig. 4) and following table (Table - 3) shows

the average population projection from mathematical and graphical methods. (Scenario — B)

Table — 3

Average Population Projection from Mathematical and Graphical Methods (Scenario — B)

Year Population (in lakhs) Decadal Variation (%)
2021 16.50 47.00
2031 25.65 55.57
2041 41.84 63.00

Fig. — 4 : Graphical Method Shows the Population Projection in Scenario - B

Fig. — 5 : Comparative Chart Showing the Average Results of Graphical and Mathematical

Methods
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Conclusion

Comparative figure (Fig. 5) shows the average results of both the methods, i.e., graphical and
mathematical methods. The difference of growth rate showed in scenario — A and scenario — B.
After computing the population projection, it has been concluded that in scenario — A, population
for year 2011 is 9.67 lakhs, for year 2021 is 14.21 lakhs and for year 2031 will be 22.07 lakhs,for
the year 2041 will be 36.03 lakhs and population growth rate for five decades are 50.95 percent.
But in scenario — B, population projection for the year 2021 is 16.50 lakhs, and will be 25.67 lakhs
in the year 2031 and 41.84 lakhs in the year 2041. And the population growth rate for two decades
are 59.29 percent. The difference in the both the growth rate is approximate 8.0 percent.

So this is concluded that 8.0 percent extra impact of population has to face the city than the
natural growth. This data also help to the urban planners and different development authorities to
manage the systematic growth of the city and the provision for future expansion.
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ABSTRACT

An experiment was conducted in factorial Randomized Block Design (FRBD) with three
replications and twelve treatments. The allocation of treatments to the individual plots was done
using random numbers in each replication. The corms were planted on 17 Oct. 2015. The
treatments consisted of three various spacing i.e., 30cm x 30cm, 30cm x 15cm and 40 x 15 cm
and four combination of fertilizers RDF 200:200:200, NPK 75% + FYM 25%, NPK 75% +
GM25%, NPK 75% + VC25% The treatment T2 : 30 x 15cm? + NPK 75% + VC25% performed
higher in number of leaves per plant, height of the plant (cm), crop growth rate (CGR), days to
spike emergence, length of the spike, number of florets per spikes, vase life of cut spikes
(days),days to opening of first florets, longevity of first florets(days). whereas the earliest 50%
sprouting, number of sprouts per mother corm, the yield of corms per hectare, number of corms
per plant, number of spike per plant and spike yield per hectare recorded highest in Treatment
Ts:30cm x 15¢cm + NPK 75% + VC25% and the treatment Ty :40 x 15cm? + NPK 75% + GM
25% performed best in Diameter of corms (cm) and Weight of corms (g). Treatment Tio :40x15
cm? +75% NPK + 25% FYM i.e. observed highest in width of leaf (cm) The cost and return
associated with the cultivation of gladiolus in the present investigation clearly indicated that the
net return Rs.14,28,591/ha and benefit cost ratio (2.89: 1) were highest in treatment Ts.

Keywords: Gladiolus, Spacing, Organic manures, Inorganic Fertilizer, yield

Gladiolus name is derived from the Latin word ‘gladius’ means sword because of leaves being
sword-like in appearance. Gladiolus (Gladiolus grandiflorus) is said to be the “Queen of bulbous
plant”, because the gladiolus is top in the list of its beauty, glamour, keeping quality, long range
of colour like white, crimson, pink, orange, salmon, red, purple cream and rose etc. shades and
shapes. Gladiolus is one of the most popular flowering plants, because of its colourful and
attractive succession from the bottom. They are available in an extensive array of colours. They
produce flowers in almost every shade and may be bi-or tri-coloured. The flowers open first at the
base of the spike with the older ones dying as the new ones unfurl. They may be frilly, ruffled, or
plain. Plants are generally of two types (1) Having large florets (2) Having miniature or butterfly
type flowers. Plant is straight and leaves are also straight, spike stand straight from the base.
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Beyond the limit or higher rate of nitrogen delayed the time of flowering and increased the spike
length, weight and size of corms. The higher rate of phosphorus and potassium tended to improve
the flower quality.

MATARIALS AND METHODS

Field preparation was done by ploughing the field with mould board ploughonce, followed by
levelling and weeding manually. Then the field was divided intothree blocks spaced at one meter
distance. Each block was further sub-divided into twelve sub-plots at a distance of 0.5 m. The
given amount of FYM, Vermicompost and Goat manure was applied in each sub plot treatment
wise and then and mixedproperly.The usual method of propagation of gladiolus is through corms
and cormels. Healthy corms size ranged between 3cm to Scm were planted after treating with
Bavistin@ 1gm/kg corm.FYM, Vermicompost and Goat manure were given as basal in the given
plots treatment wise. Recommended fertilizer of dozes Nitrogen (N=0.130gm/plot) phosphorous
(P=0.375gm/plot) and potassium (K=0.99gm/plot) were given during course of experiment. Full
doses of potassium and phosphorous were given as basal application at the time of planting and
nitrogen was given in three split doses i.e. one forth as basal and remaining three fourth in two
equal and split dozes i.e. one at 3 and another at 6 leaf stages. Before planting of corms in the
soil, a soil sample was collected from experimental field and analyzed for physical-chemical
characteristics. Gladiolus may be grown on wide range of soils. Sandy loam soil is suiTable for
good growth and flowering. The most suiTable pH range is 6-7. The soil should be well drained
and free from soil borne disease. It is grown in open fields, beds, pots and a border etc. The soil of
experimental field was sandy loam in texture and slightly alkaline in reaction. The soil was low in
organic carbon (0.45), available nitrogen low (155.40), available phosphorus medium (14.76), and
available potassium medium (139.82).

RESULTS AND DISCUSSION

The data presented in Table-1 envisaged that the fifty percent of sprouting the minimum number
of days (5.33) was taken by treatment Ts (30 X 15 cm? + 75% NPK + 25% Vermicompost),
whereas the maximum number of days (6.46) for 50 percentages sprouting was recorded in the
treatment T1(30 X 30 cm? + 200:200:200 kg NPK) .The earliness in sprouting may be due to the
application of chemical fertilizer in combination with FYM which promotes or induces early
sprouting of corm. This result is confirmed with the findings of Bisen and Barholia (1990) and
Singh (1998) in potato and gladiolus respectively.

The data presented in Table-1 envisaged that the maximum number of sprouts per mother corm
(1.46) was found in the treatment Ts (30 X 15 cm? + 75% NPK + 25% Vermicompost) The
minimum number of sprouts per mother corm (1.00) was recorded in treatment T1 (30 X 30 cm? +
200:200:200 kg NPK). The superiority of treatment Tg over the rest of the treatments might be due
to availability of optimum amount of nutrient from inorganic fertilizer in combination with
Vermicopost. This result is in close conformity with the findings of Singh and Singh (1971).

The data presented in Table-1 envisaged that the number of leaves per plant was counted at 30, 60
and 90 days after planting. The maximum number of leaves was observed (10.40) in treatment T2
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(40x15 cm? + NPK 75% + Vermicompost 25%). Minimum number of leaves per plant was
observed (6.86) in treatment T; (30 X 30 cm? * 200:200:200 kg NPK) This might be due to
continues availability of essential nutrient to the crop by the application of inorganic fertilizer in
combination with organic Vermicompost. These observations followed the results of Ahmed et al.
(2004).

The data presented in Table-1 envisaged that the data on height of the plant was recorded at 30, 60
and 90 days after planting. The maximum height of the plant was observed (124.13 cm) in
treatment T12 (40x15 cm? + NPK 75% + Vermicompost 25%) and it was significantly superior over
all of the treatments. Minimum height of the plant was noted (117.66 cm) in treatment T; (30 X
30 cm?+200:200:200 kg NPK). The maximum height of plant under the treatment T1> might be
associated with the availability of optimum nutrient to the plant throughout the growth period by
the application of inorganic fertilizer in combination with Vermicompost. This is in accordance
with the findings of Widjajanto and Widodo (1982).

The data presented in Table-1 envisaged that the maximum leaf width (3.69) was obtained in
treatment Tio (40X15 cm? + NPK 75% + FYM 25%) and the treatment T; (30 X 30 cm? *
200:200:200 kg NPK) recorded the minimum leaf width (3.05) Similar result was recorded by
Shankar (2001). He observed that the leaf breadth of gladiolus was maximum in the treatment
NPK@ 40:20:20g/m2, Singh and Bijimol (2000) (Tuberose).

The data presented in Table-2 envisaged that the days to opening of first florets was recorded
minimum in treatment T (40x15 cm? + NPK 75% + Vermicompost 25%) (16.00) and minimum
number of florets per spikes was recorded in the treatment T; (30 X 30 cm?* 200:200:200 kg NPK)
(11.02). Findings are in conformity with the findings of Singh and Bijimol (2000)

The data presented in Table-2 envisaged that the maximum longevity of first florets in Al> (So4)2
200 ppm (5.74) was obtained in the treatment T12 (40x15 cm? + NPK 75% + Vermicompost 25%)
whereas the minimum longevity was found in the treatment T; (30 X 30 cm?* 200:200:200 kg
NPK) (4.11 days). It may be due to the exogenous supply of Al2(SO4)2 & Sucrose which replaced
the depleted endogenous carbohydrate, utilized during the postharvest life of lower and thereby
enhanced vase life Kumar (2005)

The data presented in Table-2 envisaged that the minimum number of days to spike emergence
64.40 days was taken by the treatment T2 (40x15 cm? + NPK 75% + Vermicompost 25%).The
maximum number of days to spike emergence 77.46 days. Was taken by the treatment T; (30 X
30 cm?* + 200:200:200 kg NPK) The earliness in spike emergence by the application of
Vermicompost in combination of inorganic fertilizer may be due to optimum availability of
nutrients to the plant due to which plant completed their vegetative growth soon resulting in early
spike emergence. These results are in close conformity with the findings of Ahmed et al. (2004).
They observed that the treatment which was comprised of 20 g urea/m2 + 40g (DAP)/m2 + 4kg
FYM/m2 taken minimum number of days for emergence flower bud in Dahlia.

The data presented in Table-2 envisaged that the maximum length of spike (101. 35cm) was
recorded in the treatment T12. The minimum length of the spike 60.82cm.was obtained in treatment
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T1 (30 X 30 cm? + 200:200:200 kg NPK) The maximum length of the spike in treatment T12 may
be due to the availability of sufficient amount of nitrogen in different phases of growth and
development of plants which promotes the length of the spike. Similar result was recorded by
Gupta et al. (2008). They reported that the maximum length of the spike in gladiolus was obtained
by applying Vermicompost @ 2.5kg/m2.

The data presented in Table-2 envisaged that the maximum number of florets per spike 16.00 was
counted in the treatment T12(40x15 cm? +NPK 75% + Vermicompost 25%) and it was significantly
superior over all the treatments. The minimum number of florets per spike (11.02) was observed
in the treatment T} (30 X 30 cm? + 200:200:200 kg NPK) The superiority of treatment T1> for
number of florets over the other treatments may be due to the availability of organic and inorganic
fertilizers and other essential nutrients for longer period at optimum level resulting in more number
of florets per spike. This result is in close agreement with the findings of Ahmed et al. (2004).

The data presented in Table-2 envisaged that the Treatment Ti» (40x15 cm? + NPK 75% +
Vermicompost 25%) had the longest vase (13.13days) in Alx(SO4)2 - 200ppm where as the
minimum vase life 9.96 days in distilled water was obtained in treatment T; (30 X 30 cm? +
200:200:200 kg NPK). The maximum vase life in treatment T2 may be due to the positive effect
of inorganic nitrogen in combination with organic manure Vermicompost on the vase life and also
due to more accumulation of carbohydrate which increased the vase life of cut spikes. Similar
findings are reported by Narendra ef al. (2013).

The data presented in Table-3 envisaged that the maximum diameter of corm was noticed in the
treatment T1; 40x15cm? + 75% NPK + 25 % Goat manure) (5.66 cm) whereas the minimum
diameter of corm was obtained in the treatment T (30 X 30 cm? + 200:200:200 kg NPK) (3.35cm).
It may be due to Goat manure and other essential nutrient NPK and proper spacing was regularly
available to the plant at critical stage of growth and development of corm which, in turn, resulted
in faster and better development of corm. This result is in close agreement with the findings of
Varu et al. (1994).

The data presented in Table-3 envisaged that the maximum weight per corm was recorded in the
treatment T11 (40x15cm?+ 75% NPK + 25 % Goat manure) (66.69g.) whereas minimum weight
per corm was found in the treatment Ty (30 X 30 cm? + 200:200:200 kg NPK) (32.43g). Similar
result was obtained by Varu et al. (1994).

The data presented in Table-3 envisaged that the no. of spike per plant was recorded maximum in
Treatment Ts (30 X 15 cm?+ 75% NPK + 25% Vermicompost) (1.29) and spike was obtained
minimum in Treatment T; (30 X 30 cm? + 200:200:200 kg NPK) (1.00). This result is in close
agreement with the findings of Sud et al. (2010)

The data presented in Table-3 envisaged that the highest no. Of corm was obtained in treatment Tg
(30 X 15 cm? + 75% NPK + 25% Vermicompost) (1.28) and minimum no. of corm was found in
treatment T1 (30 X 30 cm? + 200:200:200 kg NPK) (1.00). It may be due to higher germination
percentage of corm with the application of inorganic fertilizer in combination with Vermicompost

121



and proper spacing (30x15cm?). This result is in close agreement with the findings of Sud et al.
(2010)

The data presented in Table-3 envisaged that the highest yield of spike per hectare was obtained in
the treatment Ts (30 X 15 cm? + 75% NPK + 25% Vermicompost) (2,60,000) and minimum spike
yield was recorded in treatment T; (30 X 30 cm? + 200:200:200 kg NPK) (1,11,111) The greater
spike yield per hectare might be due to an optimum combination of fertilizers and manures with
short spacing. The similar increase in flower yield due to increase in number of sprouts and spike
length. Similar findings are reported by Radhika et al. (2010)

The data presented in Table-3 envisaged that the maximum yield of corms 2,67407corms/ha.
recorded in the treatment Ts (30 X 15 cm?® + 75% NPK + 25% Vermicompost) which was
significantly superior over all the treatment . The minimum yield of corms (1,11111) corms/ha was
found in the treatment T (30 X 30 cm? + 200:200:200 kg NPK). Increase in yield with treatment
Tg may be due to assimilation of carbohydrate and protein resulting in better vegetative growth of
plant. This probably helped in better tuberization of corm and increase their weight and size. may
be due to higher germination percentage of corm with the application of inorganic fertilizer in
combination with Vermicompost and proper spacing (30x15c¢m?). This result is in close agreement
with the findings of Hassandokht and Kashi (2000).

The highest benefit cost ratio was found in the treatment Ti» (40x15 ¢cm? + NPK 75% +
Vermicompost 25%) (3.50:1) whereas the lowest benefit cost ratio was recorded in the treatment
Ti (30 X 30 cm? + 200:200:200 kg NPK) (2.77:1)

On the basis of this research, treatment T2 (40x15 cm? + NPK 75% + Vermicompost 25%)
performed higher in number of leaves per plant, height of the plant (cm),days to spike emergence,
length of the spike, number of florets per spikes, vase life of cut spikes (days),days to opening of
first florets, longevity of first florets(days). Whereas the earliest 50% sprouting, number of sprouts
per mother corm, the yield of corms per hectare, spike yield per hectare, was recorded highest in
Treatment Ts (30 X 15 cm? + 75% NPK + 25% Vermicompost) and the treatment T1; (40x15cm?
+ 75% NPK + 25 % Goat manure) performed best in Diameter of corms (cm) and Weight of corms
(g). These characters may affect significantly due to different combination of spacing and source
of fertilizer. However, since this is based on one season experiment, further trials may be needed
to substantiate the results.
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Table 1 Combined effect of planting density and organic and inorganic fertilizer on growth
characteristics of gladiolus

Growth Characteristics
Days to | Number of Number | Width of the leaf

Treatments 50% sprouts per Flant helght of leaves (cm)

sprouting corm (cm) per plant
S1 F1 (Th) 6.46 1 117.66 6.86 3.05
S1 F2 (T2) 5.6 1.13 120.8 7.46 3.28
S1 F3(T3) 6.06 1.16 119.46 7.2 342
S1 Fa (T4) 5.53 1.26 119 7.33 3.42
S2 F1 (Ts) 5.73 1.33 121.93 8.4 3.42
S2 F2 (Te) 5.46 1.26 118.2 7.4 3.40
S2 F3 (T7) 6.26 1.43 123.2 9.7 3.63
S2 Fa (Ts) 5.33 1.46 119.86 7.86 3.38
S3 F1 (To) 5.73 1.26 118.11 7.6 3.60
S3 F2 (Tho) 5.8 1.26 120.86 7.73 3.69
S3 F3 (Tu) 5.4 1.4 119.75 7.46 3.39
S3 Fa (T12) 5.66 1.26 124.13 10.4 3.47

S1:30cm x 30cm, Sz : 30cm x 15¢m, S3: 40cm x 15cm, Fy: 200:200:200 kg/h, F> : NPK 75% +
FYM 25%, F3: NPK 75% + GM 25%, F4: NPK 75% + VC 25%
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Table 2 Combined effect of planting density and organic and inorganic fertilizer on floral
characteristics of gladiolus

Floral Characteristics
Treatments . . .
Days to Opening Spike Number Longevity of | Vase Flfe No. of
: Of first first floret of Spikes .
Spike length of florets spikes per
initiation floret (cm) er spike In Al(soq)s | In lant
(days) persp (days) Alz(s04)3 P
S1 F1 (Ty) 77.46 9435 60.81 11.02 4.11 10.66 1
S1F2 (T2) 70.19 83.73 80.78 11.87 4.86 11.66 1.15
S1 F3 (Ts) 75.39 84.66 64.83 11.57 4.45 11 1.11
S1 F4 (Ta) 72.3 85.24 72.75 14.45 4.90 11.33 1.07
Sz F1 (Ts) 65.57 89.24 65.83 13.07 4.53 12 1.00
Sz F2 (Te) 72.53 89.34 99.35 12.27 4.49 12 1.15
S2 F3 (T7) 77.30 90.01 100.39 13.34 5.44 13 1.17
Sz F4 (Ts) 67.44 88.12 87.32 14.35 521 12 1.29
S3 F1 (Ty) 76.35 89.66 87.40 12.44 4.86 12.33 1.01
S3 F2 (T10) 67.39 80.77 67.09 12.01 5.13 12 1.03
S3 F3 (Tu) 65.43 88.59 86.63 12.07 4.68 11.66 1.15
S3 F4 (T12) 64.40 80.33 101.34 16 5.74 13.13 1.08

S1:30cm x 30cm, Sz : 30cm x 15¢m, S3: 40cm x 15cm, Fi: 200:200:200 kg/h, F> : NPK 75% +
FYM 25%, F3: NPK 75% + GM 25%, F4: NPK 75% + VC 25%
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Table 3 Combined effect of planting density and organic and inorganic fertilizer on yield

characteristics of gladiolus

YieldCharacteristics
Spike yield
Treatments Diameter | YYeight | No.  of | Number
lameter per hectare Corm yield
f of Corms | Spike of Corms
of  corm ("000 Hectare ) | per hectare
(cm) (2) per plant | per plant
S1 F1 (T1) 3.35 32.43 1 1.01 111.111 111111
S1 F2 (T2) 4.87 54.17 1.15 1.06 128.148 211481
S1 F3(T3) 5.40 58.03 1.11 1.15 124.074 139629
S1 Fa (T4) 5.41 60.63 1.07 1.07 120.37 124074
S2 F1 (Ts) 438 50.19 1.00 1.00 223.703 223703
S2 F2 (Te) 4.55 56.98 1.15 1.15 240 232592
S2 F3 (T7) 5.59 63.55 1.17 1.17 255.555 255555
S2 Fa (Ts) 3.54 42.98 1.29 1.28 260.000 267407
S3 F1 (Tv) 4.54 53.68 1.01 1 168.333 168333
S3 F2 (Tho) 3.85 38.92 1.03 1.15 172.777 177777
S3 F3 (Tu) 5.65 66.69 1.15 1.11 191.666 191666
S3 Fa (T12) 451 52.70 1.08 1.07 239.999 213333

S1:30cm x 30cm, S2 : 30cm x 15¢m, S3: 40cm x 15¢m, Fi:200:200:200 kg/h, F> : NPK 75% +
FYM 25%, F3: NPK 75% + GM 25%, F4: NPK 75% + VC 25%
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Abstract: Plants are the nature’s greatest gift to mankind and essential for the existence of all life
forms. Plant biodiversity is a vital support system for fulfilling the day-to-day needs of humans
and animals. However, overexploitation of some plant varieties for food and medicinal purpose or
either way destruction of habitat of plants for industrial purpose, due to animal activities results in
existential threat for the plant species. Indravati National Park located in the Bijapur district of
Chhattisgarh state is home for wide number of plant species some of which fall under the category
of rare, endangered and vulnerable plant species. The present study was conducted for the survey
and identification of endangered plants species and the conservation strategies needed towards
conserving them. Plant species including Argyreia nervosa;, Anacyclus pyrethrum; Bryonia
laciniosa; Abrus precatorius; Chlorophytum arunadinaceum; Hemidesmus indicus, Plumbago
zeylanica; Solanum surattense; Strychnos nux vomica; Tribulus terrestris were identified in the
study.

Keywords: Plant Biodiversity; overexploitation; Indravati; endangered; conservation strategies.
1. Introduction

Medicinal plants have a pivotal role in fulfilling the primary healthcare needs of nearly seventy
percent of the population throughout the world (Akshay et al., 2014; Gowthami ef al., 2021). India
showecases rich plant biodiversity with around 8000 medicinally important plant species, according
to a survey conducted by government of India, around 65% of the population depends on the
traditional plant resources to fulfil their healthcare requirements (Akshay et al., 2014; Chen et al.,
2016). Also, to complete the ever-rising demand of ayurvedic and unani medicines the raw
materials i.e. the medicinal plants are procured from the forests (Gundu and Adia, 2014). These
circumstances result in the overexploitation of the forest land, disturbs natural habitat of the plants
and also push the medicinally important plants on the verge of extinction (Heywood, 2019). Thus,
conservation strategies including in situ and ex situ conservation techniques, resource management
and biotechnological practises are emphasized for the improvement of the status of the medicinal
plant species.

Indravati National Park observed in the Bijapur district, Chhattisgarh, India is covered with moist
deciduous forest area and is home for a number of plant varieties. In the present study, the Indravati
National Park was selected as the study site for the survey and identification of some rare and
endangered medicinally important plant species.
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Materials and Methods
3.1 Survey and collection of plant samples from Indravati National Park

Indravati National Park established in the year 1975 is situated at the banks of the river Indravati
located in Bijapur district, Chhattisgarh, India. It is one of the most famous tiger reserves of the
country. The vegetation of park comprises of tropical moist deciduous forests and covered by hills
of Kutru, Kandlapatru and Matti Murka. The study site was selected for the survey and collection
of the plant samples with the help of local inhabitants.

3.1.1 Identification of collected medicinal plants

The identification of the collected medicinal plants was performed using questionnaire method
through group discussions, personal interviews and structured interviews of the local Vaidya,
tribals and the natives of the area. The identification of the medicinal plants was mostly done on
the sampling site. Further identification of the plant samples was performed using the online and
offline available resources.

3.2 Conservation strategies for conserving the medicinal plants

For the conservation of plant species ex-situ conservation strategy was applied for which potting
method was used; for the study the plants were carefully collected from the forest area potted in
home garden which consisted of equal proportions of soil and vermi-compost. The observations
of the growth of the plant was performed at regular intervals.

Results and Discussion

In the present study, plant survey, collection and identification of rare and endangered medicinal
plants was conducted in the Indravati national park during the study period of June 2021 to June
20222. During the plant survey and collection the following plants were identified under rare,
endangered and threatened category that included: Argyreia nervosa; Anacyclus pyrethrum,
Bryonia laciniosa; Abrus precatorius; Chlorophytum arunadinaceum; Hemidesmus indicus,
Plumbago zeylanica; Solanum surattense; Strychnos nux vomica and Tribulus terrestris. The brief
description of the plant species along with their medicinal uses is as explained below-

1. Botanical name: Argyreia nervosa, Common name: Jinti; Vajradanti
Family: Acanthaceae; Status: Endangered
Medicinal uses: Roots mixed with goat milk are given for rheumatic problems; decoction
of roots is also used for whooping cough. Juice of the leaves is used for toothache. Ash of
the plant mixed with honey is used for bronchitis.

2. Botanical name: Anacyclus pyrethrum; Common name: Kalpanath; Kalpa; Mahatikta
Family: Acanthaceae; Status: Vulnerable
Medicinal uses: Extract prepared from leaves is used for fever, colic pain and diarrhea;
Decoction of the aerial parts of the plant is used for cold, hypertension, malaria and
snakebite; Powder of herb mixed with oil is applied for curing eczema; Paste of herb mixed
with turmeric is applied on infected wounds.
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Botanical name: Bryonia laciniosa; Common name: Shivalingi; Shiva mallika
Family: Cucurbitaceae; Status: Endangered

Medicinal uses: Seeds mixed with jaggery are given for conception; Tincture of roots is
given for menstrual problems; Plant decoction is used externally for wounds; Leaves juice
mixed with honey is used for stomachache, cough and cold; Leaves fried in coconut oil are
given for asthma.

Botanical name: Abrus precatorius; Common name: Gunja; Rati

Family: Fabaceae; Status: Threatened

Medicinal Uses: Decoction prepared using the dried root is used for hepatitis and
bronchitis; Powdered seeds are used as oral contraceptive by tribals; Extract prepared using
fresh root is used as anti-malarial; Leaves are used for fever, cough and cold.

Botanical Name: Chlorophytum arunadinaceum; Common Name: Dhawal Muesli,
Family: Liliaceae; Status: Endangered

Medicinal Uses: Powder of the roots is given for rheumatic arthritis and joint pain; Roots
of the plant are also given for increasing lactation and improving health in females; The
roots of the plant are known as “Divya aushadhi” and used as immunity booster, for
diabetes, increasing sperm count, prenatal and post-natal care.

Botanical name: Hemidesmus indicus; Common name: Anantmul; Magrabu

Family: Ascelpiadaceae; Status: Rare endangered

Medicinal uses: Decoction of roots is used in skin infections like itching, eczema.
Decoction of the roots is used for fever, diabetes and urinary tract infections.

Botanical name: Plumbago zeylanica; Common name: Chitra; Agni

Family: Plumbaginaceae; Status: Endangered

Medicinal uses: Roots boiled in milk are used for throat, chest and mouth inflammation;
Powdered roots and bark is used for syphilis and tuberculosis; plant extract is used for
curing malaria.

Botanical name: Solanum surattense, Common name: Kantakari; Katari

Family: Solanaceae; Status: threatened

Medicinal uses: extract prepared from the matured fruits is used for diabetes; Paste
prepared from plant roots is used for hernia; similarly poultice of roots is used for piles.
Powdered seeds mixed with mustard oil is used for tooth ache and denta carries.
Botanical name: Strychnos nux vomica; Common name: Kucchla; Vishmushti

Family: Loganiaceae; Status: Rare endangered

Medicinal uses: Poultice prepared from the leaves is used for chronic wounds; pulp of the
fruit is used for parasitic infections; decoction of root bark is used for fever and cholera.
Botanical name: Tribulus terrestris; Common name: Gokhru; Gokshur

Family: Zygophyllaceae; Status: Threatened

Medicinal uses: Dried fruit powder is used for genitourinary problems; Decoction of fruit is used
for diarrhoea and eye problems. Juice of aerial parts is used as antiflatulent. The medicinal plants
collected during the study were further conserved using the potting method. The obtained plant
samplings were potted in the botanical garden of department of lifesciences, CV Raman
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University, Bilaspur. The observations for the growth of the samplings was done at periodic
intervals.

Kumar et al. (2011) performed a study on the endangered medicinal plant diversity of Ladakh
region and explored the current status of the need of conservation of medicinal plants in the region.
Asmat et al. (2021) studied the floral diversity of Chitra Gol National park and observed 37
medicinal plants belonging to 24 families and studied the conservation status of the plants.
Similarly, Kumar et al. (2022) reported the conservation study of Sechu Tuan Mula wildlife
sanctuary and explored 37 plant species belonging to endangered and vulnerable category. The
results obtained during the present study also enlist the status of medicinal plants in the Indravati
National Park area and the need for the conservation of the medicinally important plant species.

Conclusion

With the emergence of industrialization and the rapid growth in population several important
medicinal plant species have suffered loss of habitat and overexploitation due to the increasing
demand of pharmaceutical drug. The present study, highlights the importance of identification and
conservation of medicinally important plants in their natural habitat.
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Abstract

Chhattisgarh, a state located in central India, presents a compelling landscape for examining the
intricate relationship between environmental conservation, sustainable development, and
economic growth. This paper explores a series of case studies from Chhattisgarh that highlight
both challenges and innovative solutions in balancing these often-competing interests. From
sustainable forestry practices to community-led conservation initiatives, waste management, tribal
handicrafts promotion, eco-tourism, and the Swachh Bharat Abhiyan in Ambikapur, these cases
shed light on the complex interplay between environmental protection, socio-economic
development, and the pursuit of a greener, more resilient future for the state.

Keywords: Chhattisgarh, environment, sustainable development, economy, case studies, Swachh
Bharat Abhiyan, Ambikapur

Introduction

Chhattisgarh, formed in the early 21st century, has emerged as a state with abundant natural
resources, a vibrant cultural heritage, and a growing industrial base. However, this development
has not come without its challenges, particularly in the realms of environmental conservation and
sustainable growth. In recent years, the state has witnessed a surge in initiatives aimed at
reconciling the need for economic progress with the imperative of preserving its rich biodiversity
and ensuring the well-being of its communities.

This paper delves into selected case studies that encapsulate the diverse efforts undertaken in
Chhattisgarh to foster sustainable development while safeguarding its environment. Through these
cases, we aim to analyze the strategies, successes, and lessons learned, offering insights into the
complex dynamics at play in this region.
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1. Bastar's Community Forest Management

2. Raipur's Waste-to-Energy Plant

3. Kondagaon's Tribal Handicrafts Promotion

4, Bilaspur's Eco-Tourism and Wildlife Conservation

5. Swachh Bharat Abhiyan in Ambikapur

1. Case Study: Bastar's Community Forest Management

Background: Bastar, a district in southern Chhattisgarh, is renowned for its lush forests
and diverse tribal communities. The region faced challenges of deforestation due to
logging, mining, and shifting agricultural practices.

Initiative: In response, a community-led initiative was launched to promote sustainable
forest management. Local tribal communities were empowered to participate in decision-
making regarding forest resources. The initiative involved training in agroforestry,
promoting non-timber forest products (NTFPs), and establishing community forest rights
under the Forest Rights Act (2006).

Outcomes:

Reduced deforestation rates and forest degradation.

Increased income for tribal households through sustainable harvesting of NTFPs.
Strengthened social cohesion and empowerment among local communities.
Improved biodiversity conservation and watershed management.

The case study of Bastar's Community Forest Management highlights the positive impacts of

community participation in sustainable resource management (Bhatia & Patil, 2018).

2. Case Study: Raipur's Waste-to-Energy Plant

Background: Raipur, the capital of Chhattisgarh, faced mounting challenges in waste
management with rapid urbanization. Landfills were reaching capacity, posing risks to
public health and the environment.

Initiative: To address this, the city established a state-of-the-art waste-to-energy plant,
capable of processing a significant portion of the city's municipal solid waste. The plant
utilized advanced technologies to convert organic waste into biogas and organic compost,
reducing landfill dependence.
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Outcomes:

Mitigation of greenhouse gas emissions from landfilling.

Generation of renewable energy through biogas.

Production of organic compost for agricultural use, promoting sustainable farming
practices.

Creation of employment opportunities in waste management and renewable energy sectors.

The case study of Raipur's Waste-to-Energy Plant demonstrates the potential of technological
solutions in addressing urban waste challenges (Sarkar & Mishra, 2020).

3. Case Study: Kondagaon's Tribal Handicrafts Promotion

Background: Kondagaon, known for its rich tribal art and craft traditions, faced challenges
of market access and preserving cultural heritage.

Initiative: A government-supported initiative was launched to promote tribal handicrafts
on national and international platforms. This included setting up marketing cooperatives,
providing design and skill development training, and facilitating e-commerce platforms.

Outcomes:

Increased income and livelihood opportunities for tribal artisans.
Preservation and promotion of indigenous art forms and cultural heritage.
Enhanced market linkages, leading to higher returns for artisans.

Boost to tourism through cultural showcases and craft fairs.

The case study of Kondagaon's Tribal Handicrafts Promotion underscores the role of cultural
preservation in sustainable economic development (Sharma, 2019).

4. Case Study: Bilaspur's Eco-Tourism and Wildlife Conservation

Background: Bilaspur, situated in eastern Chhattisgarh, boasts diverse wildlife and natural
landscapes. However, unchecked tourism activities were threatening fragile ecosystems.
Initiative: An eco-tourism initiative was launched in collaboration with local communities
and wildlife conservation organizations. This involved developing sustainable tourism
practices, creating nature trails, and establishing community-managed guesthouses.

Outcomes:

Diversification of local economies through tourism revenue.

Conservation of endangered species and habitats.

Increased environmental awareness among tourists and locals.

Empowerment of indigenous communities as stewards of their natural heritage.

The case study of Bilaspur's Eco-Tourism and Wildlife Conservation highlights the importance of
community engagement in conservation efforts (Singh & Sahu, 2021).
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5. Case Study: Swachh Bharat Abhiyan in Ambikapur

e Background: Ambikapur, a city in northern Chhattisgarh, faced significant challenges in
solid waste management, leading to environmental degradation and public health concerns.

e Initiative: In response, Ambikapur embraced the Swachh Bharat Abhiyan (Clean India
Mission), a nationwide campaign aimed at promoting cleanliness, sanitation, and proper
waste management. Ambikapur implemented innovative initiatives such as door-to-door
waste collection, segregation at source, and the establishment of material recovery
facilities.

Outcomes:

e Drastic reduction in open dumping of waste and littering.

e Improved sanitation and hygiene practices, leading to public health benefits.

e Creation of employment opportunities in waste management and recycling sectors.
e Recognition as one of the cleanest cities in India, enhancing tourism and local pride.

The case study of Swachh Bharat Abhiyan in Ambikapur showcases the transformative impact of
community-led cleanliness and waste management initiatives (Government of India, 2020).

Conclusion

The case studies from Chhattisgarh illustrate the multifaceted approaches adopted to foster
sustainable development while preserving the environment and promoting economic growth.
These initiatives demonstrate the importance of community participation, technological
innovation, and policy support in achieving a harmonious balance between conservation and
development goals.

As Chhattisgarh continues on its path of progress, these lessons can serve as valuable guiding
principles for policymakers, businesses, and communities alike. By embracing sustainability as a
core tenet of growth, the state can pave the way for a greener, more prosperous future for
generations to come.
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Abstract: The descriptive term microwave is used to describe electromagnetic waves with
wavelengths ranging from 1 cm to 1 m and a frequency range is 300 MHz to 300 GHz for 1 cm
wavelength. Electromagnetic waves with wavelengths ranging from 1 mm to 10 mm are called
millimeter waves. Satellite telecommunication today presents one of the most remarkable
opportunities as it enables us to communicate and virtually reach any corner of the world. Great
discoveries and developments in this field have enabled us to improve our quality of life. However
even as we benefit from this progress, many challenges are encountered as satellite service
providers. The propagation of electromagnetic waves in millimeter bands is severely affected by
rain, snow, and dust particles in terms of attenuation and depolarization. Nowadays microwave or
millimeter waves are being used in various diverse applications such as radars, telecontrol, radio
beacons, satellite communication, terrestrial communication links, etc. The uses of radars in many
forms such as missile guidance radar, weather-detecting radar, missile-detecting radar, etc. The
radars are also used for detecting raindrops hailstone, the formation of rain and snow,
thunderstorms, tornadoes, and hurricanes. It may be mentioned that the strong revival of research
and development in the millimeter wave region during the past several years is attributed to the
urgent need for new technology and the inherent superiority of millimeter wave systems over
optical, microwave, and infrared systems, for precipitations of smokes, dust clouds, fog, haze, and
other adverse atmospheric condition. It may be noted that the atmospheric propagation effects
dominate the design consideration related to microwave and millimeter wave systems. In addition
to this rain, cloud, fog, hail, etc. may cause significant signal attenuation and backscatter. Because
of the typical interactions of electromagnetic energy with various atmospheric constituents, a
thorough understanding of the topic is necessary to access the capabilities and limitations of the
microwave and millimeter wave system. In the present endeavor, the motivation is to investigate
specifically the propagation characteristics of microwave and millimeter wave energy in adverse
atmospheric conditions under sand and dust storms.
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Attenuation, Dielectric constant, Visibility, and Angle of incidence.
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INTRODUCTION

The propagation of electromagnetic waves in millimeter bands is severely affected by rain, snow,
and dust particles in terms of attenuation and depolarization. There is a growing interest in the
effect of dust particles on the propagation of microwaves. Sand and dust storms occur in many
parts of the world, especially in the Middle East arid parts of Asia, as well as in of Southwest USA,
in the dry states such as Texas and Arizona, Sudan. Much attention has recently been devoted to
the influence of sand and dust storms (SDS) on the performance of microwave communication
systems. The particle size distribution of the samples is determined by using measurement
techniques such as hydrometer, pipette, sedimentation balance, optical microscope and coulter. An
electromagnetic wave in earth’s atmosphere depends on the wavelength of signal radiation and the
nature of the medium being traversed into the atmosphere is affected by the scattering and
absorption of sand and dust particles at frequencies above 10 GHz. The millimeter wave bands are
in the short wavelength more attenuation will be induced by absorption and scattering due to
raindrops dust and sand particles in the radio path. The attenuation and phase shift constant for
microwave medium with dust and sand particles depends on the frequency, visibility, maximum
particle size, complex permittivity, shape of the scattering particles, concentration and orientation
relative to the wave polarization and moisture content of the particles and elevation angle. Bagnold
has determined particle size distributions of sand by sifting. it has been found that radii of sand
particles are never less than 0.04 mm and that more usual values, depending on location, lie in the
range 0.08-0.15 mm. Bagnold also determined that the size of particle which would be set into
motion by the wind velocity of 5 m/s at sand storm height of Imm was 0.1mm radius. thus the
particles that rise higher than for a pure sand storms would have a radius less than 0.1mm dielectric
constant measurements were only available to 10 GHz. Ahmed and Auchterlonie made
measurements at 10 GHz and this, together with standard reference texts on dielectrics, e.g. Von
Hippel’s MIT work, was the main source of information. However, in recent years-remote sensing
of soil moisture using radio—meters in the microwave and millimeter wave range has yielded as a
useful by-product the dielectric constants required. A survey of the journals of geophysical
research has revealed data for various soil types and moisture contents up to 37GHz From these
works two important conclusions emerge.

e There is little change in both the real and imaginary components of the dielectric for dry
soils as frequency and the soil type is varied.

e When moisture is present, the dielectric constant is frequency dependent and the real and
imaginary components vary differently.

Njoku and Kong show the variation of complex dielectric constant with frequency and moisture
content for sandy soil. The dry sand case shows that the components of the dielectric constant vary
negligibly over the 0.3-24GHz range. However, the change is quite marked as the moisture content
increases. The real part remains constant at 10 GHz and then decreases, whereas the imaginary
part decreases to a minimum at 0.8 GHz and then increases by several orders of magnitude.
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REVIEW OF LITERATURE

Foundation for Microwave Engineering by Robert E. Colline, In this book we collect data on
microwave frequency ranges. Fundamentals of Microwave and RF Design by Michael Steer, Third
edition, With the help of this book we can understand, an introduction to microwave engineering.
(1) RF and microwave engineering (a) electromagnetic fields (b) Static field laws (¢) Maxwell’s
equations. The initial study of electromagnetic was predicted by James Clerk Maxwell in
1864[1]. He gave a theory on the generation of electromagnetic disturbance comprising time-
varying electric and magnetic fields. This radiation is known as electromagnetic radiation. In 1885
Heaviside [ 1] published an analysis of the propagation of microwaves in cable wires. He also gave
telegraph equations.

In 1888 Hertz discovered Hertz oscillator for the production of electromagnetic waves [1]. In
1896 G. Marconi used electromagnetic waves in communication systems as RADAR. In 1931
microwave devices developed called by vacuum tubes. In 1945 the study of the location of
satellites concerning earth was given by Arthur C. Clarke [2]. In 1946 Robert Pike and Robert
Benninger [1]used microwaves in astronomical context. In 1960 with the development of image
processing satellite remote sensing came into existence. The discovery of optical and microwave
remote sensing provides various data for civil, research, military, and satellite communication
purposes it also helps in studies of the terrestrial environment. In 1955 J. A .Streton [43] gave
electromagnetic theory in order to find the attenuation behavior during dust and storm conditions.
He suggested that dust particles are considered dielectric spheres the concept of energy over the
surface of a sphere. He gives field equations for dust particles in terms of electric and magnetic
fields. In 1960 Chandrashekar [3-5] developed radioactive transfer theory. According to this
theory, energy is transferred in the form of electromagnetic radiation. The propagation of radiative
transfer through medium is affected by absorption, emission, and scattering process. In 1962 R.E.
Collin [26] discussed about attenuation caused during dust storm condition in Antenna and Radio
wave propagation journal. He shows when signal passes through dust particles causes two
phenomena —( 1) Absorption (2) Scattering.

In 1968 first time microwave radiometer was used in remote Sensing. The microwave remote
sensing is called NEMS used first time for imaging photographs of extra terrestrial object and
environment change. In the same year optical remote sensor discovered called NOAA [20-23]. In
1972 active and passive remote sensor s was developed[12]. In 1976 1.Y. Ahmad [52] discussed
about microwave propagation through sand and dust storms condition. In1978 Choudhary et al.
[63] discussed about surface roughness and types of surface i.e. place medium and rough. They
show that rough surface cause more scattering than plane medium. In 1979 T.S. Chu [50] reported
about dielectric constant for sandy medium with Von Hipple method. In 1978 Wang et. al.
discussed about backscattering of signals due to snow, ice. He also discussed about surface
roughness. Wang et al. using optical measurement technique and discussed about microwave
brightness [74]. In 1981 H.M.Altshuler [75] measured the dielectric constant for sand, siltclay
particles by X- band microwave bench and his method is called by infinite sample method with 4-
10 GHz frequency.
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In 1981 L.P. Bayvel and A.R. Jones gave concept of pointing vector [25]. He used determine the
flow of energy if there is electric and magnetic fields acts perpendicular to each other. In 1982
Ansari discussed about microwave propagation during sand and dust storm condition [35]. In 1982
Ulaby [62] gave a relation between reflectivity of signal due to horizontal and Vertical direction
and dielectric constant and angle of incident. In 1985 L.Tsang[58] gave integral equation model
for finding scattering coefficient through microwave propagation . In 1987 S.I. Ghobrial et al. [59]
suggested the total no. of particle of per unit volume is defined as visibility. The visibility is taken
for spheroid and non spheroid particles. In 1994 B.R.vishwakarma and C.S. Rai [27] discussed
about transmission line model . In 1996 C.S Rai et al [47] introduces differential cross section,
scattering cross section, absorption cross section in terms of angular dispersion of out going signal.
In 1997 a joint mission of national Aeronautical space Administration [NASA] and National space
development Agency of Japan [NASDA] launched tropical rainfall measurement mission
[TRMM]. TRMM microwave imager .The TRMM data provides scattering index, Brightness
temperature, precipitation over land and ocean portion.

In 2000 S.K. shrivastava , B.R. Vishwakarma and R.K. saxena discussed about loss evaluation in
transmission line model and absorption loss in terms of impedance[39].In 2002 A.K.verma et al
[8] discussed about rain rate ocean from IRS- P4 , MSMR compared with other data like TRMM,
PR and rain gauge.In 2002 ,2003 S.K. shrivastava et al.[40] discussed about microwave and
millimeter wave propagation during dust storm condition find out the variation of attenuation
coefficient with respect to frequency, visibility, angle of incident and particle radii. In 2003 S.K.
shrivastava et al [40] discussed about transmission line model for loss evaluation in sand and dust
storm condition. They also discussed about reflection and transmission coefficient and absorption
loss by variation with frequency, visibility, angle of incident and cross polarization. In 2006 C.
Kummerow et al [10] discussed rain rate scattering index, over ocean and land portion. In 2006
S.K. srivastava et al.[31] discussed about loss evaluation during dust storm through microwave/
millimeter wave propagation . In 2006 C.Kummerow et al. [8]discussed rain rate scattering index,
over ocean, and land portion.

A.J. Ansari et al in 1982 discuss about microwave propagation in sand and dust storms. The theory
of microwave propagation in the troposphere has received much attention in the literature owing
to the importance of radio relay an satellite communication system. In temperate climates it is bulk
refractive index changes producing attenuation and depolarization of the microwaves, that has
dominated propagation studies.

S A .A .Abdulla et al in 1988 discuss about the particle size distribution of Iraqi sand and dust
storms and their influence on microwave communication systems. Several windblown and dustfall
samples were collected in the spring , summer and autumn of 1984 at a height of 20m above the
ground surface during severe sand and dust storms over the city of Baghdad ,Iraq. The mode of
the number distribution was found to occur at around 2 and 3.5 micrometer for the blowing and
falling dust sample, respectively. A computer program was developed to describe the measured
distribution by some analytical functions. It was found that the cumulative distributions can be
well described by a third degree polynomial and log normal functions for particle diameters
ranging from 1 to 100 micrometers.
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E.M.Abuhdima et al in 2010 discuss about effect of sand and dust storms on microwave
propagation singles in southern Libya .Libya has a large area and it is counted as a country having
desertification climate. Wireless communication networks and microwaves system has been
installed in the southern part of Libya, where there are dust and sand storms that may affect the
microwave single propagation. When microwave and millimeter wave pass through a medium
containing precipitations like sand and dust particles , get attenuated through absorption and
scattering of energy out of beam by the sand and dust particles. Libya is considered as
desertification country, in the last few years many problems in wireless communication networks
have been recorded in windy and sandy days in the southern part of Libya, no scientific reason has
been given for this problem.

Kamal harb et al in 2013 discuss about systems adaptation for satellite signal under dust and sand
and gaseous attenuations .Sand , dust ,gaseous and other atmospheric adverse have a distorting
effect on signal fidelity of Ku and Ka bands. Propagation impairments due to atmospheric
attenuations can cause uncontrolled variations in signal level , phase, polarization, and angle of
arrival. Dust and sand attenuation are considered a dominant impairment for satellite signals in the
desert area. Thus quality of service (QoS ) in satellite networks are severely affected while facing
these kinds of atmospheric conditions. The atmospheric characteristics are important factors for
system reliability and QoS provisioning in satellite networks .International Telecommunication
Union Radio Communications (ITU-R) maintains a database for atmospheric characteristics
around the world that is used to estimate weather attenuations and other parameters. This
attenuation is based on the concept of deriving the effective length of path through different
weather conditions.

K. H. et al in 2014 discuss about sand and dust storms impact on LEO satellite microwave radio
links . Scientific findings have lately revealed that atmospheric dust and sand blowing off vast
central African deserts and the middle East to the basin of the Amazon compensates for poor
rainforest soils. As the dust and sand plumes nourishes the ecological systems of the world, they
concomitantly pose a big threat to wireless communication system, both terrestrial and satellite ,
by hampering them through degradation of the microwaves .In this paper author present three
dimensional relationship of average dust particles size variation with respect to different reference
visibilities and heights .It provides a great level of control thus providing dependable and
acceptable estimates of dust attenuations any desired location for non-uniform visibilities, particle
size distribution ,various frequency ranges, relative humidity values, and for any selected
propagation angle. The permittivity of materials at microwave band is represents the real part and
imaginary part of the dielectric constant. A summary of the complex dielectric constants ,there is
little variation in both real and imaginary parts for the dry soil types as they are dependent on
moisture and frequency of operation. In humid weather conditions dust particles in air will absorb
water vapor. Measurements done by in Khartoum, showed that with 82% relative humidity in air
,the dust will absorb up to 5.1% by weight moisture.

Elfatih A .A .Elsheikh et al ,in 2015 discuss about preliminary analysis of dust storm effects on
microwave links measured in Khartoum . A field on dust storm effect on microwave links in arid
area covering a wide range of radio frequency was conducted for seven months in Khartoum,
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Sudan. This study is involves computerized monitoring of transmitted and received signal levels
of (TRSL) of six microwave links operating at Ku (14GHz) and Ka(21GHz) bands as well as an
automatic weather station. The cumulative distribution of measured attenuation due to dusts are
analysed based on effect of frequencies and effect of path lengths. The analysis is done higher
the frequency, the stronger the impact of the atmosphere on the radio wave propagation. Qun-feng
dong et al in 2017 discuss about weathering sand and dust storms. Microwave propagation
characteristics in earth satellite links during sand and dust storms are sensitive to the shape of
particles, the height of such storms, and the elevation angle. In this article, the formulas of total
attenuation and phase shift in earth satellite links for spherical sand and dust particles are
developed in terms of visibility, frequency, elevation angle, and height. In an Earth satellite link,
dust concentration changes with the height of the dust storms. Based on this, microwave
attenuation and cross-polarization in earth satellite links induced by dust storms were studied by a
few investigators to determine the effects of different shapes of particles.

MATERIAL AND METHOD

In this review some theoretical models for the exact calculation of microwave signal parameters
under adverse atmospheric conditions.

Radiative Transfer Model (RTM) — Radiative transfer model (RTM) for loss evaluation in
microwave communication link under different atmospheric condition .In this proposed work to
evaluate the scattering ,absorption and extinction coefficients of sand and dust storms ,heavy rain
,snow, fog using radiative transfer model . The measurement can be made in terms of vertical and
horizontal polarization. Geometry of particles is taken as spheroid as well as non —spheroid
particles in shape. Radiative transfer theory is knows as transport theory. The radiation transport
1s an important process to transport energy and momentum. The term radiative transfer refers to
the physical phenomena of energy transfer in the form of electro- magnetic radiation. The
propagation of radiation through a medium is affected by absorption, emission, and scattering
process.

Transmission Line Model- Transmission line model for loss evaluation under different
atmospheric conditions. In the present work to evaluate the reflection coefficient, transmission
coefficient, and absorption loss by utilizing the transmission line concept, during dust and storm
conditions. The presence of dust constituents on the atmosphere affect the microwave and
millimeter wave propagation both in phase and amplitude. These particle cause adverse effect on
microwave propagation. Reflection coefficient, transmission coefficient and absorption loss are
calculated using impedance concept as function of frequency and visibility and angle of incidence.
For calculating the various propagation parameters two cases have been taken namely (1) normal
incidence (2) oblique incidence.

Microwave Emission model :- In this theoretical model called microwave Emission model to
find out Emission coefficient of microwave signals ,under dust, storm condition for horizontal and
vertical polarization .The dust particles contain sand ,silt and clay particles. When the microwave
signal wave passes through the earth surface it is affected doth in phase and amplitude, this may
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cause large attenuation due to reflection and transmission of the signal . Emission coefficient is the
very important parameter which provides information about soil surface.

Laboratory evaluation of the scattering coefficient of dust particles:-

With the help of an experiment set up for measurement of the complex dielectric constant of sand
and dust particle.

RESULT AND DISCUSSION

1. Maxwell developed the theory on the generation of electromagnetic distribution
comprising time-varying electric and magnetic fields.

2. Stratton gives the electromagnetic theory to find the attenuation behavior during sand and
dust conditions.

3. B.R. Vishwakarma give the basic idea of the transmission line model and he introduces a
differential cross-section, scattering cross-section.

4. S.K. Shrivastav developed the modified Transmission line theory, for evaluation of signals
under dust storm conditions.

5. During the passage of millimeter wave through the medium containing sand and dust
particles the wave will be attenuated as scattering and absorption. With the help of visibility
we can determines the microwave of propagation medium is dusty or not. In the microwave
propagation through sand, dust storm the power loss depends on frequency and visibility (
S.C. Rai e f. al. 1994) At high visibility the particle concentration is low.

6. During this review the theoretical base information for preparing the data link of satellite
design in adverse atmospheric condition such as sand and dust storm, rain, snow, fog and
dense forest.

7. Theoretical formula which will be derived for calculation of attenuation, phase shift and
cross polarization.

8. Experimental setup which will be made to measure the dielectric constant of dust
constituent at high frequency.

CONCLUSION

In this review, the sample data of dielectric constant will be useful for preparation of satellite data
link which is useful in microwave remote sensing. In the present days, satellite telecommunications
is the most remarkable opportunity as they enable us to communicate and virtually reach any
corner of the world. With the help of discoveries, research and developments in this field have
enabled us to improve our quality of life. The effect of dust storms on propagation is studied by
measuring the storm’s parameters such as visibility and induced attenuation due to these storms.
The preliminary result shows that the higher frequency is more affected by dust storms than the
lower. Now a day’s microwaves or millimeter waves are being a used in, various diverse
applications such as radars, telecontrol, radio beacons satellite communication and terrestrial
communication links.
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Abstract

Sustainable agricultural development in Chhattisgarh, like many other regions in India, faces
significant challenges due to a myriad of issues such as climate change, soil degradation, water
scarcity, and socio-economic disparities. This research paper aims to comprehensively analyze
these challenges and proposes strategies for promoting sustainable agricultural practices in the
state. By employing a multidisciplinary approach, this study investigates the intricate interplay of
environmental, economic, and social factors affecting agriculture in Chhattisgarh. The research
identifies innovative solutions and policy recommendations to address the pressing issues
hindering the sustainable development of agriculture, ensuring food security, and improving the
livelihoods of farmers in the region.

Key Words: Sustainable Development, Agriculture, Climate Change, Issues and Challenges.
Introduction

Chhattisgarh is a predominantly agrarian state, with agriculture accounting for a significant portion
of its economy and employment. Over 70% of the state's population is engaged in agriculture.
There are about 37.46 lakh farmers in the state, of which around 80% are small and
marginal. Horticulture and animal husbandry also engage a sizeable share of the total population
of the state. Agriculture in Chhattisgarh contributes around 25% of the state's GDP. The state has
a total cultivated area of 4.78 million hectares, which is about 35% of its total geographical area.
The net irrigated area is 23% of the cultivated area, with red and yellow soil being the predominant
soil types. The major crops grown in Chhattisgarh are rice, wheat, millets, pulses, and oilseeds.
Rice is the staple crop of the state and is grown on over 70% of the cultivated area. Wheat is grown
as a rabi crop on about 20% of the cultivated area. Millets, pulses, and oilseeds are also important
crops, and are grown on smaller areas. Agriculture in Chhattisgarh is facing a number of
challenges, including climate change, water scarcity, and soil degradation. However, the state
government is taking steps to address these challenges and to promote sustainable
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Agriculture (Chhattisgarh — Natural Farming,).

Agriculture forms the backbone of Chhattisgarh's economy, providing livelihoods to a significant
portion of its population. The state's agricultural sector, however, faces various challenges that
hinder its sustainable development. Issues such as climate change, soil degradation, water scarcity,
and socio-economic disparities have raised concerns about the future of agriculture in the region.
This research aims to delve into these challenges, analyze their complexities, and propose viable
strategies for promoting sustainable agricultural practices in Chhattisgarh.

Objectives of the Study:

1. To identify and analyze the key challenges faced by the agricultural sector in Chhattisgarh,
including climate change impacts, soil degradation, water scarcity, and socio-economic
disparities.

2. To explore and evaluate existing sustainable agricultural practices and policies in
Chhattisgarh.

3. To propose effective strategies and solutions for promoting sustainable agriculture in
Chhattisgarh, considering the socio-economic and environmental aspects.

Sustainable Agriculture Development:

The FAO definition of sustainable agricultural development is "the management and conservation
of the natural resource base, and the orientation of technological and institutional change in such
a manner as to ensure the attainment and continued satisfaction of human needs for present and
future generations. Such development... conserves land, water, plant and animal genetic resources,
is environmentally non-degrading, technically appropriate, economically viable and socially
acceptable."(Document CL 94/6 94th Session of the FAO Council ,1988).

Sustainable agriculture development is an approach to farming that aims to meet the needs of the
present generation without compromising the ability of future generations to meet their own needs.
It involves practices that are environmentally friendly, economically viable, and socially
responsible. Sustainable agriculture seeks to maximize the efficiency of resource use, minimize
environmental impact, and promote resilience in the face of changing conditions. Here are key
principles and practices associated with sustainable agriculture development:

1. Soil Health Management:

¢ Crop Rotation: Alternating the types of crops planted in a particular field from season to
season helps maintain soil fertility and reduces the risk of pest and disease buildup.

e Cover Crops: Planting cover crops helps prevent soil erosion, improves soil structure, and
enhances nutrient content during periods when the main crops are not growing.

2. Water Conservation:

e Drip Irrigation and Precision Irrigation: Efficient irrigation methods like drip irrigation
reduce water wastage and ensure that plants receive the necessary amount of water.
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e Water Harvesting: Collecting and storing rainwater helps address water scarcity issues
and provides a sustainable water source for agriculture.

3. Agroforestry:

¢ Integrating Trees and Crops: Planting trees alongside crops helps improve soil fertility,
provide shade, and enhance biodiversity.

e  Woodlots and Windbreaks: Establishing woodlots and windbreaks on farms helps protect
against soil erosion, provides habitat for beneficial organisms, and offers additional sources
of income.

4. Organic Farming:

e Avoiding Synthetic Chemicals: Organic farming avoids the use of synthetic pesticides
and fertilizers, relying on natural alternatives to manage pests and enrich soil fertility.

e Composting: Recycling organic matter through composting contributes to soil health and
reduces the need for external inputs.

5. Biodiversity Conservation:

e Polyculture: Growing a variety of crops in the same area promotes biodiversity and
reduces the risk of crop failure due to pests or diseases.

e Preserving Natural Habitats: Maintaining natural habitats on or near agricultural lands
supports biodiversity and provides ecosystem services.

6. Integrated Pest Management (IPM):

e Biological Control: Encouraging natural predators and beneficial organisms helps control
pest populations without the need for chemical interventions.

e Crop Rotation: Changing crops disrupts pest life cycles and reduces the risk of
infestations.

7. Sustainable Livestock Practices:

e Rotational Grazing: Rotating livestock through different pasture areas prevents
overgrazing and allows for natural regeneration of vegetation.

¢ Organic Livestock Farming: Adhering to organic principles in livestock farming involves
providing animals with access to open spaces, natural diets, and avoiding the use of
antibiotics and growth hormones.

Sustainable agriculture development requires a holistic and integrated approach that considers the
ecological, economic, and social dimensions of farming. It involves the collaboration of farmers,
policymakers, researchers, and consumers to create a resilient and environmentally friendly food
system.
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Sustainable Agriculture in Chhattisgarh:

Sustainable agriculture practices in Chhattisgarh, as in many other regions, aim to balance
environmental stewardship, economic viability, and social well-being. Chhattisgarh, being an
agrarian state with a significant rural population, has been implementing various strategies to
promote sustainable agriculture. Here are some key aspects of sustainable agriculture in
Chhattisgarh:

1.

Organic Farming: The promotion of organic farming methods involves avoiding
synthetic pesticides and fertilizers, relying on natural alternatives, and emphasizing soil
health through practices like composting. Government initiatives may include training
programs, subsidies for organic inputs, and certification support for organic farmers.
Agroforestry: Integrating trees into agricultural landscapes helps improve soil fertility,
prevent erosion, and enhance biodiversity. Agroforestry practices may include planting
trees on farm boundaries, alley cropping, or integrating fruit and timber trees with crops.
Water Conservation: Given the importance of water resources in agriculture, sustainable
practices in Chhattisgarh often involve water conservation methods. Techniques like drip
irrigation, rainwater harvesting, and watershed management are promoted to ensure
efficient water use and reduce dependency on rainfall.

Crop Diversification: Encouraging farmers to diversify their crops helps improve
resilience to pests, diseases, and climate variability. Crop rotation and introducing drought-
resistant and pest-resistant varieties contribute to sustainable agriculture practices.
Sustainable Livestock Farming: Integrating livestock with agriculture is a common
practice, and sustainable livestock farming involves proper waste management, rotational
grazing, and ensuring animal welfare. Promoting organic practices in animal husbandry,
such as organic feed and natural healthcare, aligns with sustainable principles.
Climate-Resilient Agriculture: Given the potential impact of climate change on
agriculture, there is an emphasis on adopting climate-resilient agricultural practices. This
may involve the introduction of drought-resistant crops, improved water management, and
strategies for coping with changing weather patterns.

Educational Initiatives: Promoting awareness and education about sustainable agriculture
practices is essential. Farmer training programs, workshops, and educational campaigns
contribute to the adoption of sustainable practices.

Sustainable agriculture in Chhattisgarh involves a combination of traditional wisdom, modern

technology, and community engagement. By integrating these practices and ensuring the active
involvement of farmers and stakeholders, Chhattisgarh can work towards building a resilient and
sustainable agricultural sector that benefits both the environment and the livelihoods of its people.
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Issues and Challenges:

1.

Climate Change Impacts: Changing weather patterns, irregular rainfall, and increased
occurrences of extreme weather events pose significant challenges. Unpredictable weather
affects crop cycles, leading to yield uncertainties and financial losses for farmers.

Soil Degradation: Improper land use practices, deforestation, and excessive use of
chemical fertilizers have led to soil erosion, loss of fertility, and degradation. Soil health
needs to be restored through sustainable agricultural practices.

Water Scarcity: Unequal distribution of water resources, coupled with inefficient
irrigation practices, results in water scarcity, especially during dry seasons. Sustainable
water management solutions are crucial to address this issue.

Land Fragmentation: Inheritance patterns often lead to land fragmentation, resulting in
small and economically unviable landholdings. Fragmented land makes mechanization
difficult and lowers overall productivity.

Socio-economic Disparities: There are disparities in access to resources, education, and
market opportunities among different social and economic groups. Bridging these gaps is
essential for inclusive agricultural development.

Land Tenure Issues: Land tenure disputes and lack of clear land titles often hinder
investment in land and agricultural activities. Clearing these legal challenges is vital for
agricultural development.

Biodiversity Conservation: Encroachments and monoculture practices threaten
biodiversity. Conservation efforts are necessary to maintain natural ecological balances in
agricultural landscapes.

Future prospects and solution for Chhattisgarh:

Future Prospects for Chhattisgarh Agriculture:

1.

Diversification of Crops: Encouraging farmers to diversify crops beyond traditional
staples can enhance resilience to climate change and market fluctuations. Promoting
cultivation of high-value crops and cash crops can increase farmers' income.
Agroforestry: Integrating trees and shrubs with crops through agroforestry practices can
improve soil fertility, provide additional income through timber and fruit production, and
contribute to environmental conservation.

Precision Agriculture: Embracing precision agriculture technologies, such as sensors,
GPS, and data analytics, can optimize resource use, increase productivity, and reduce
environmental impact.

Sustainable Water Management: Implementing efficient irrigation systems, rainwater
harvesting, and watershed management projects can address water scarcity issues and
ensure consistent water supply for agriculture.

Promotion of Organic Farming: Encouraging organic farming practices reduces
chemical inputs, preserves soil health, and meets the growing demand for organic produce
in national and international markets.
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Solutions for Chhattisgarh's Agriculture:

1.

Capacity Building: Invest in training programs, workshops, and educational campaigns
to enhance farmers' skills and knowledge about sustainable agricultural practices.
Empowering farmers with information is crucial for successful implementation.
Infrastructure Development: Improve rural infrastructure, including roads, storage
facilities, and market yards, to reduce post-harvest losses and improve market access for
farmers.

Research and Development: Increase funding for agricultural research institutions to
develop crop varieties that are resilient to climate change, disease-resistant, and high-
yielding. Research should also focus on sustainable farming practices suitable for
Chhattisgarh's agro-climatic conditions.

Financial Support: Provide easy access to credit, subsidies on agricultural inputs, and
insurance schemes for farmers. Financial support ensures that farmers can invest in
sustainable practices without financial constraints.

Market Linkages: Strengthen market linkages by establishing farmers' markets,
supporting Farmer Producer Organizations (FPOs), and connecting farmers directly with
consumers. These initiatives reduce dependency on middlemen and ensure better prices for
farmers.

Policy Reforms: Implement and enforce policies that promote sustainable agriculture,
protect farmers' rights, and incentivize eco-friendly practices. Regularly review and update
policies to address emerging challenges and opportunities.

Climate-Smart Agriculture: Promote climate-smart agricultural practices, including
agroforestry, cover cropping, and soil conservation techniques. These practices enhance
resilience to climate change and minimize environmental impact.

Conclusion:

In conclusion, the research on sustainable agricultural development in Chhattisgarh has
highlighted the multifaceted challenges faced by the agricultural sector in the region. Issues such
as climate change, soil degradation, water scarcity, socio-economic disparities, and limited access
to resources have been identified as significant obstacles to sustainable farming practices. Through
an in-depth analysis, various strategies have been proposed to address these challenges, focusing
on climate-resilient farming practices, soil health management, efficient water management,
empowerment of smallholder farmers, and research and extension services. These strategies aim

to create a more sustainable and resilient agricultural sector in Chhattisgarh.
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ABSTRACT

Continuous reliance on fossil fuels has made environmental problems worse and harmed the
stability of the world energy supply. Lignocellulosic biomass is now seen as the implicit source of
renewable energy in an effort to lessen dependency on non-renewable energy sources. In this
situation, wheat straw can be extremely important due to its composition that contain high cellulose
which is an efficient source of bioelectricity as compare to rice, two-chambered microbial energy
cells can produce electricity from wheat straw.

Keywords: MFC,Bacteria (Geobacterr, Clostridium,),Wheat Straw and composition of wheat
INTRODUCTION

An apparatus known as a microbial fuel cell (MFC) is a type of bioelectric generator that uses
microorganisms' inherent abilities to generate electricity. The tiny bacterial biofilm it uses to
adhere to the anode catalyst is all that it needs. Through the use of the natural device, the chemical
energy produced by the bacteria ingesting sugars and other nutrients is subsequently transformed
straight into electrical energy. According to Frank Gronwald (North Carolina A&T University) and
Rutgers University, the device generates electrical current by recovering electrons created during
microbial metabolism. Utilizing lignocellulosic biomass presents a significant opportunity for the
production of bioenergy from "alternative generation of biofuels." (Binod & Associates, 2010;
Chandra & Associates, 2012; Chen & Associates, 2011a). Different types of biofuels, including
bioethanol, methane, and others, can be used depending on the final usage.

Bacteria produce electrons from substrates, which are transmitted to the anode (negative terminal)
and flow to the cathode (positive terminal) via a conductive substance with a resistor or under a
load to power a device Conventionally, positive current travels from the positive terminal to the
negative terminal, the opposite direction of electron flow. The device must be able to replenish the
substrate oxidized at the anode, either continuously or intermittently. Otherwise, it is termed a
biobattery. Electrons can be delivered to the anode through several methods, including mediators
or shuttles, membrane-associated electron transfer, bacteria-produced nanowires, and unknown
mechanisms. Adding chemical mediators like neutral red or anthraquinone-2,6-disulfonate

150



(AQDS) to the system allows bacteria that cannot use the electrode to produce energy. The MFC
is defined as "mediator-less" if no exogenous mediators are supplied, even if the mechanism of
electron transport is unknown.

In most MFCs, electrons reach the cathode and combine with protons from the anode and oxygen
from the air to produce water. Chemical oxidizers, such as ferric cyanide or Mn (IV), can be
utilized, although they must be renewed or regenerated. Bacteria can catalyze the reoxidation of
metal ions, such Mn, when reduced from Mn (IV) to Mn (I), utilizing dissolved oxygen.

Substrate. Because it is inexpensive and widely available in nature, wheat straw is regarded as
one of the lignocellulosic waste materials appropriate for renewable primary energy resources,
such as ethanol. In Asian countries, wheat ranks as the fourth most important staple food.
Academic scholars have recently shown a great deal of interest in the production of bioelectrical
energy through microbial bioelectrochemical processes, in which microorganisms are employed
as catalysts to oxidize or decrease reactions at electrodes. wheat grains may contain following
amount of components as early researches said.

Components of wheat

Component Wheat straw % W/W
Cellulose 32.7
Hemicelluloses 24.5
e Xylose 19.3
e Arabinose 2.7
e Acetyl groups 2.5
Klason lignin (acid insoluble) 16.8
Ash 4.7
Extractives 6.2
Other components 15.1
Microbial Fuel Cells
Bacteria:

Anode-respiring electroactive bacteria, such as Geobacter sulfurreducens, have been studied for
nearly two decades for their ability to generate electrical current through metabolic respiration of
organic substances within multilayered biofilms. The extracellular matrix, which permits electrons
to be transported over tens of micrometers, distinguishes these biofilms. Several extracellular
matrix components have been proposed as critical to accomplishing extracellular electron transfer
(EET). Electron transport begins at the inner membrane and goes through the periplasm and outer
membrane before reaching the extracellular environment. Cytochromes in these places are known
to play a significant function in transporting electrons outside the cell. Microbial nanowires, also
known as cytochrome polymers are assumed to be the primary pathway for electrons in the
extracellular environment to a solid electron acceptor. Extracellular polymeric compounds have
also been suggested to play a function in EET in G. sulfurreducens.
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Clostridium microorganisms are Gr(+), strictly anaerobic, spore-forming microorganisms that can
consume both simple and complex carbohydrates (Mitchell, Citation1998). The saccharolytic
clostridia can ferment a wide range of sugars (hexoses, pentoses, and disaccharides) to produce
organic acids (such as acetate and butyrate), solvents (ethanol, isopropanol, butanol, 1,3-
propanediol, 2,3-butanediol, acetone), and hydrogen via the acetone-butanol-ethanol (ABE)
process (Jones & Woods, Citation1986). They can also destroy lignin-containing materials, such
as lignocellulosic waste, due to the presence of numerous cellulases and hemicellulases in a vast
extracellular multi-protein complex known as a cellulosome (Mitchell, Citation1998).Indeed,
Clostridium species_bacteria offer a viable option for producing power and biofuel. Through a
process known as acaetone-butanol-ethaanol fermentation, some species of Clostridium, such
Clostridium acetobutylicum, are able to ferment carbohydrates and create biofuels like ethanol and
butanol. Furthermore, by passing electrons to an electrode, Clostridium species can be employed
in microbial fuel cells to produce power. Therefore, the ability to use Clostridium bacteria to
produce both power and biofuels gives them a double benefit.

AIM OF OBJECTIVE

1. Isolation and culturing of wheat straw degrading microbes.
2. Prtreatment of wheat straw before use.
3. Construction of MFCs chamber.

REVIEW OF LITERATURE
Microbial Fuel Cells

Electrical energy production utilizing microorganisms via microbial fuel cells (MFC) is a
renewable and sustainable technology that is regarded as one of the most efficient (HaoYu et al.,
2007; Salgado, 2009) and carbon-neutral energy sources (Lovley, 2006. Many types of
wastewaters, including domestic, animal, brewery, and food processing wastewaters, have been
successfully treated with MFCs by removing organic contaminants and producing valuable energy
(electricity or hydrogen gas) (Oh and Logan, 2005; Jacobson et al., 2011).

Early works:

(MFCs) are among the most well-known examples of this type of bioelectrochemical conversion,
in which the energy contained in organic composites' chemical bonds is transformed into electrical
energy via biocatalytic reactions: S.-E. Oh and A. Gurung (2015). Cells of this sort use biological
components such as enzymes or living cells to directly create power from the chemical energy
contained in various organic or inorganic compounds.Two electrodes separated by a
semipermeable membrane are immersed in solution. A biological species, such as a microbial cell
or enzyme, can exist in solution (or in suspension) within the cell's anodic compartment, or it can
be immobilised at the electrode. When a sufficient fuel is provided, it either partially or completely
oxidizes at the anode, and the electrons generated during this process are used to decrease oxygen
at the cathode. The early examples by Potter and Cohen previously stated, employed living cells
as the active component. Later work [Davis and Yarborough 1962] involves adding E. Coli or

152



glucose oxidase to a glucose-containing half-cell, allowing tiny currents to be created. The addition
of methylene blue to the system resulted in significantly greater currents. This can be explained by
the fact that electron transport from microorganisms to the electrode is a relatively inefficient
process, therefore the inclusion of a simple mediator molecule, such as methylene blue,
dramatically boosts cell performance. Further research used dichloroindophenol as a mediator in
a glucose oxidase-based cell, with efficiencies near 100% [Weibel and Dodge 1975].

Bacteria:

Microbes play an important role in MFCs by catalyzing the release of electrons from energy-rich
bonds in organic substrates under anoxic conditions. Pant et al. (2010b) and Pandey et al. (2016)
reviewed various pure substrates and types of waste water that have been employed as a carbon
source for microorganisms in MFCs. The electrons released during the oxidation process travel
through versatile microbial electron transport chains (Fredrickson et al. 2008; Kracke et al. 2015),
which include serially arranged conductive protein complexes, cytochromes, nanowires, and redox
proteins (Costa et al. 2018), before being donated to the MFC's anode. In a classic review (2007),
Schroder discusses the underlying mechanics and energy implications of anodic electron transport.
Electron transfer between microorganisms and electrodes (Lovley 2012; Kumar et al. 2017) can
be either indirect—mediated by naturally generated or artificially introduced redox shuttles
(Martinez and Alvarez 2018)—or direct extracellular electron transfer (Yang et al. 2012).Glasser
et al. (2017) provide valuable insights into endogenous extracellular electron shuttles, whereas
Lovley (2017) outlines the processes involved in direct interspecies electron transfer, which allows
for long-distance electron transport in bioelectrochemical systems. Zheng et al. (2020) provide a
detailed overview of the dynamics of electron transfer within microbes (intra), between microbial
species (inter), and at the microbe-electrode contact.

Mixed consortia of electrogenic and electrotrophic microorganisms (Logan 2009; Logan et al.
2019) have been shown to contribute more effectively to current production in MFCs than pure
bacterial cultures. This difference could be attributed to synergistic interactions between
syntrophic microbial species, which result in effective utilization of available substrates (Kiely et
al. 2011) via the formation of electrochemically active biofilms (Borole et al. 2011; Babauta et al.
2012; Reguera 2018; Kiran and Patil 2019). Electroactive biofilm development and performance
can be improved (Li et al. 2018a) by selectively regulating growth conditions (Doyle and Marsili
2015, 2018), utilizing synthetic biology (Glaven 2019), and employing engineering techniques
(Angelaalincy et al. 2018, Chiranjeevi and Patil 2020). Microbial consortia communities have also
been profiled and characterized using 'omics' technologies (Rittmann et al. 2008; Lacerda and
Reardon 2009; Moran et al. 2013; Franzosa et al. 2015; Kouzuma et al. 2018), flow-cytometric
approaches (Koch et al. 2014), computational tools (Haft and Tovchigrechko 2012; Segata et al.
2013), and statistical analysis (Buttigieg and Ramette 2014) to obtain structural and functional
insights (Zhi et al. 2014).

Wheat Straw

Wheat straw is a byproduct, or the dry stalk of wheat after the grain and chaff have been removed
(Gubitz et al., 1998; Bajpai, 1999; Singh et al., 2009).
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Wheat straw consists largely of cellulose, hemicellulose, and lignin. The primary components of
WS are nodes, internodes, and leaves (McKean and Jacobs, 1997).

MATERIALS AND METHOD

Isolation of mixed microbes from soil: In this work, a mixed CDB culture can be used as an
inoculum in the MFC. The CDB will be isolated by transferring 1 g of soil to a modified Dubos'
salt medium supplemented with carboxymethyl cellulose (CMC) as the only carbon source. The
CMC-amended Dubos' salt medium had 10 g/L CMC, 0.5 g/LL NaNO3, 1.0 g/L K2HPO4, 0.5 g/L
MgS04-7H20, 0.5 g/L KCIl, and 0.001 g/L FeSO4+7H20. The CDB culture will be cultured for
one week at 30 degrees Celsius before being used as an inoculum in the MFC.

Inoculum preparation for straw degradation To assess the isolates' ability to digest starch, a
standard agar-plate experiment can be used. Bacteria will be inoculated onto starch-agar plates (3
g beef extract; 10 g soluble starch; 15 g agar; 1 L distilled water) and incubated at 23 °C and 30
°C for 48 hours. Following incubation, the surface of the agar was saturated with Gram's or Lugol's
iodine solution, and the findings should recorded immediately. The formation of zones around the
bacterial colonies following the reaction may be induced by the synthesis of extracellular enzymes
capable of degrading starch. A lack of zones suggests that the isolate was unable to hydrolyze
starch.

Cutting and pretreatment of wheat straw: For each pretreatment batch, 37.5 g of wheat straw
(dry weight (DW) basis) was combined with tap water (for A-HTP) or aqueous sulfuric acid (for
SA-HTP) at a 7:1 liquid-to-solid ratio in a 1-L reactor.The sulfuric acid loading (96%) was 0.5 g
per 100 g of wheat straw (DW). The reaction time was 15 minutes. For A-HTP, the temperature
settings were 160, 175, 190, and 205 °C, corresponding to SF values of 2.9, 3.4, 3.8, and 4.3. SA-
HTP temperature settings were 160 and 190 °C, resulting in SF values of 2.9 and 3.8, respectively.

MFC Construction and Operation:

e Microbial fuel cell technology converts chemical energy into electrical energy through the
oxidation of organic waste and various carbon sources. Microbial fuel cells consist of anode
and cathode chambers, microorganisms, exchange membranes, substrates, electrodes, and
an electrical circuit for electricity generation.

e The anode and cathode chambers of MFC are composed of glass, plexiglass, and
polycarbonate. Anode electrodes can be made of carbon paper, carbon cloth, or graphite.
The electrode's aerobic nature is maintained by using an air cathode formed of pl-black
catalyst or platinum material.

154



e The Shewanella and Geobacter species account for the vast majority of the microbial
population in MFC technology. Photosynthetic bacteria are successfully employed to create
power. MFC employs mixed bacterial cultures, including those found in natural microbial
communities, marine and lake sediments, residential wastewater, and brewery effluent.

e MFCs create power using substrates like acetate, glucose, propionate, and butyrate. Bio-
electricity generation employs a variety of organic substrates that bacteria consume in
anaerobic operation.

e Microbial Fuel Cell technology's construction is dependent on its design. There are two
types of MFCs: single-chambered and dual or two-chambered.

EXPECTED OUTCOMES

Wheat straw is the primary agricultural waste from wheat, and it is used as the fourth major feed
for ruminants in underdeveloped nations. Nonetheless, the waste biomass is turned into electricity.
According to our findings, lignocellulose, cellulose, and hemicellulose are all glucose-containing
composites found in wheat straw and may serve as the primary carbon source for some anaerobic
microorganisms. These microorganisms devour this carbon emulsion rapidly and produce Hz, COx,
and electrons as byproducts. The electron is the primary source of electricity generation. MFC cell
system produces steady electricity

IMPORTANCE OF STUDY/APPLICATION

The importance of our topic is to generate bioelectricity from renewable sources rather than
nonrenewable fossil fuels to meet the electricity demands of our state, cities, or countries. Wheat
straw is an abundant renewable resource that can be easily hydrolyzed.Thus, energy recovery from
wheat straw, notably employing MFCs to overcome the obstacles of other current approaches, has
been of great interest using bacteria with distinguishing features (Clostridum- both biofuel and
bioelectricity, and Geobacter- bioelectricity).
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Abstract:

Neem (Azadirachta indica) is a versatile plant with a long history of use in various traditional
systems of medicine and agriculture. This research paper provides an in-depth analysis of the
botanical characteristics, phytochemical composition, medicinal properties, and agricultural
applications of neem. The paper explores the bioactive compounds present in different parts of the
neem tree, such as neem oil, neem leaves, neem seeds, and neem bark, and discusses their
pharmacological effects, including anti-inflammatory, antimicrobial, antidiabetic, and anticancer
properties. Neem is used in dermatitis eczema, acne, bacterial, fungal, and other skin conditions.
It has been shown to have a long-term effect as a potent anti-inflammatory agent that also aids in
the maintenance of a healthy immune system and is used in the treatment of inflammation in the
skin. It has been used for skin and blood purifying purposes. Neem helps in the prevention of
diseases, but it also gives us the ability to combat illnesses by improving our immune system. Oil
and azadirachtin were extracted from neem seed and neem leaf ingredient and their derivative
compound, nimbinin, nimbandiol, was extracted by soxhelt extraction technique, supercritical
fluid extraction technique, TLC, UV, and HPLC method by using different single and binary
mixtures of organic solvents, as well as in aqueous forms. Azadirachtin is extracted from dried
neem kernel powder by using di-chloro methane as a solvent UV absorbent at 220 nm.
Azadirachtin was analyzed by HPLC on a C-18 column at a flow rate of 1ml/min, using aceto
nitryl: 1% triethyl amine pH 4 (60:40:1) as the mobile phase at 210nm. neem extract consists of a
posh mixture of molecules, including normal hydrocarbons, phenolic compounds, terpenoids,
alkaloids, and glycosides. In agriculture, neem extract and azadirachtin are both used as organic
pesticides.

Key words: Green treasure, Insecticidal properties agents, pharmacological property
Introduction-

Neem (Azadirachta indica), commonly known as Indian lilac or margosa tree, is an evergreen
plant native to the Indian subcontinent. It has been revered for centuries in traditional systems of
medicine such as Ayurveda, Unani, and Siddha for its therapeutic properties. Additionally, neem
has a rich history of use in agriculture, serving as a natural alternative to synthetic pesticides and
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fertilizersThe increasing interest in natural remedies and sustainable agriculture has sparked
renewed attention towards neem and its diverse applications.

Neem belongs to the Meliaceae family and is characterized by its tall stature, compound leaves,
and small white flowers. The tree typically grows in tropical and subtropical regions, thriving in
areas with well-drained soil and ample sunlight. Neem is cultivated extensively in countries like
India, Bangladesh, Sri Lanka, and parts of Africa for its medicinal and agricultural benefits.Neem
contains a wide array of bioactive compounds, with the most notable ones being limonoids,
triterpenoids, flavonoids, alkaloids, and fatty acids. Neem oil, extracted from the seeds, is rich in
azadirachtin, a potent insecticidal compound that disrupts the growth and development of pests.
Other constituents like nimbin, nimbidin, and nimbolide contribute to neem's diverse
pharmacological effects.The medicinal properties of neem have been extensively studied and
documented. Neem exhibits antibacterial, antifungal, antiviral, antidiabetic, anti-inflammatory,
and immunomodulatory activities. It has been used traditionally to treat various ailments such as
skin disorders, gastrointestinal disorders, respiratory infections, and parasitic infestations. Neem-
based formulations are also being investigated for their potential in cancer prevention and
treatment.

In agriculture, neem plays a crucial role in pest management, soil fertility enhancement, and crop
protection. Neem-based pesticides and fertilizers offer effective alternatives to synthetic
chemicals, minimizing environmental pollution and reducing the risk of pesticide residues in food
products. Neem cake, a byproduct of neem seed oil extraction, serves as an organic fertilizer and
soil conditioner, enriching the soil with nutrients and improving its water retention capacity.lts
extracts have antiviral, antibacterial, antifungal, antifungal, antihelmintic, antiallergic, anti-
dermatic, and anti-inflammatory properties. The neem leaves extract contains nimbin, nimbinene,
6-desacetylnimbiene, nimbandiol, nimbolide, and quercetin 2. Neem extract is made up of a posh
mixture of compounds, including normal hydrocarbons, phenolic compounds, terpenoids,
alkaloids, glycosides, flavonoids, steroids, and glycosides. These chemical substances are analysed
by their biological activity, physiological action on the living organism, or medicinal uses 1%/,
Neem (Azadirachta indica) is a medicinal plant with a variety of pharmacological properties.
Neem leaves extract has anti-inflammatory, antipyretic, and antimicrobial properties®l.
Mechanical pressing, supercritical fluid extraction, high-performance liquid chromatography
extraction, and Soxhlet extraction are among the many ways to extract neem oil from the seeds
and leaves. For the extraction of neem oil, the most common Soxhlet extraction technique is used
because mechanical pressing reduced the turbid oil yield, the product was less turbid. On the basis
of high solvent strength, non-reactivity with oil and oil micelle and with equipment, solvents were
used in extraction of oils from neem seeds and leaves. The effects of variables such as temperature,
time, and particle size were investigated ' Neem extract is used pesticide water based
formulation of a biological material which mainly contain an active ingredient Azadiractin it acts
as a very active insect phagorepellent and systematic growth disruptor''!). The azadirachtin was
then separated from the extracted oil by high-performance liquid chromatography (HPLC)!2/13],
Azadirachtin's molecular weight is 720gm, and its melting point is 160°C 3], Neem seed is a
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species of neem tree that contains a high amount of oil which is commonly used as insecticides,
lubricants, and drugs for diseases such as diabetes and tuberculosis.

Extraction from Neem (Azardirachta indica), essential oil and its biomedical and food
preservation techniques:

Extraction of essential neem oil from neem seed was carried by soxhlet extraction method using
ethanol and n-hexane as organic solvent as single & binary solvent system. Physico-chemical
property of the extracted oil was also determined by using classical wet chemical method.
Azadirachtin is extracted from the dried neem kernel powder using Di-Chloro methane as
solvent. The potency of neem extract as avasodilator that lowers blood pressure. the antimicrobial
activity of aqueous and ethanol extracts of neem leaves and bark was assessed by the disk diffusion
method against standard bacterial strains!?®]. Neem leaf is used for leprosy, eye disorders, bloody
nose, intestinal worms ,stomach upset!!®l. It also used as loss of appetite, skin ulcers, diseases of
the heart and blood vessels, fever, diabetes, gingivitis and liver problems?!!. Neem extract is also
capable of controlling pathogenic microorganisms. Neem leaf powder is used as biosorbent for the
purpose of water purifying property which helps in removing dyes from the water such as congo
red 27, Neem oil is used in food preservation against microbial spoilage due to its active
antibacterial and antifungal properties and its nanoemulsion used in biopolymer based composite
food packaging films and coatings which affect several factors such as storage temperature,
duration and area of the package in contact with the food item, composition of the food,
concentration of the active agents, and the biopolymeric material may affect the degree of
migration of the bioactive agents from the package into the food item 6],

Literature review on therapeutic and agricultural potential of neem leaves ,fruits and seeds:
Asija R. et.al (2019) "I reported that preparation and evaluation of neem (4zadirachta indica)
extract microbead using hydrogel system for wound healing .It was applied neem on wounds
in the form of aqueous extract of various part of plant and result was a polymeric encapsulation in
the form of beads allowed controlled delivery as well as enhanced stability of Azadiractin. M.
Mustafa et.al (2016) ! study on antimicrobial efficiency of neem against Enterococcus faecalis.
An in vitro study used neem extract 2% chlorhexidine, 3% sodium hypoclorite on E.faecalis. neem
leaf extract as significant antimicrobial activity against E.faecalis by using Agar-diffusion test
conclude that neem leaf extract used as alternative agent in root canal disinfection.

Faize Asam et.al(2009) 2! study on antibacterial activity of various phytoconstituents of neem. It
was prepared plant material extract two different concentration 50gm and 75gmof sample for
different phytoconstituents of neem extract against bacterial strains by using disc diffusion
method .Aremu et.al. (2009 study on physio-chemical stability studies of neem seed oil was
formulated using vanishing cream base at concentration 0-10%w/w as control formulation. The
result shows that neem oil cream formulation maintain its physical chemical integrity . The neem
seed kernel is an acrid bitter greenish yellow to brown oil. The calculated yield is between (19 —
25% w/w). In that physical and chemical evaluation of neem seed oil cream formulations over a
period of one year using pH, viscosity and specific gravity as parameters. Devi et.al (2023!'8]
study on medicinal importance of Azadirachta indica. It reported that the various part of neem like
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leaves ,fruit,seed having a chemical & medicinal values neem plant shows antifungal , insect
repellent , antiulcerogenic ,immonalogical properties. P.S. Lama,et.al (2022 study on effect of
Azadirachtaindica. Seed extract on larvae & adult anopheles mosquitoes in nasorawa state
Nigeria . It shows susceptibility test on mosquito & mortality in the control tubes was recorded
but for a more appreciable result mosquitoes larvae should be targeted when using the neem seed
extract.

R.M.Ngurea,et.al (2009)?”) study on Anti-trypanosomal effect of Azadirachta indica extract on
trypanosom brucei rodesiense infected mice. Preparation of sample extraction. It’s effect on white
mice was observed plant extract was not toxic to treated with mice during experiment.

D.A .Mahmoud et.al. (2023)1??! study on antifungal activity of different neem leaf extract with
nimonol against some human pathogens extract used for antidermatophytic activity by using
HPLC and chromatography for purification of nimonol .

Innocent 1. Ujah et.al (2021)!*3 study on phytochemicals of neem plant extract such as
steroids,phenols ,alkaloids by phytochemical screening method which recorded biological and
therapeutic properties .

N. Mehta , A. Chandra , A. Thakur et.al.(2021) 2" It study that neem oil and leaves are inseparable
part of animal feed as it is a good source of minerals, proteins and carotene.Also neem leaves are
used as a part of poultry feed to keep the a flatoxicosis caused by Aspergillus flavus which is a
major threat to poultry industry. S.Dubhashi, V. Prana, M. Singaiah et.al. (2013) 3] study the
retention time of Azadirachtin is determined using HPLC and retention time of Azadirachtin was
found to be 3.8min. For this purpose the column used for chromatographic separations was reverse
phase phenomenex® Luna Sp C18 (2) 100A (250 x 4.60 mm i.d). The analysis was tried at wave
length of 217nm but it shows many peaks of impurities hence, the analytical wavelength of 210nm
was set and the sample was injected. The chromatographic separations were accomplished using
mobile phase consisting of Aceto nitryl: methanol: 1% tri ethyl amine adjusted to pH 4(60:40:1) ,
filtered through a filter using Value stage vacuum pump. Mobile phase was pumped at a flow rate
of 1 ml/min at room temperature.D.Jessinta O. Sandanasamy el.a#(2013)* study on fatty acid
composition and antibacterial activity of neem seed oil also investigate toxic effect of seed oil
against two multi-drugs resist bacteria as E.coli and S.aureus analyse by gas chromatography ,
mass spectrophotometry. C.N.Thasmi et.al(2020)°7) Study on the effect of neem leaf
(Azadirachta indicaA.Juss)extract on tubules seminiferous of Rat (Rattus norvegicus). The study
used 15 adult rats. The control group was only given water and each treatment group was given
neem leaf extract with the dose of 50(P1),100(P2) ,150(P3) & 200(P4) mg/kg BW orally for 30
days. The result obtain that oil is used for prevent the pregency .Administration of neem leaf extract
orally to white rats for 30 days at various doses shows damage to the seminiferous tabules and
affected the spermatogenesis process at doses of 150gm/kg BW & 200 mg/kg BW.

S.Sarawaneeyarak et.al. (2015)!®) Study on the effect of neem extract & azadirachtin on soil
microorganism . It reported that neem are nontoxic to human animals & environment . Neem used
as pesticides to controlling agricultural pest. Azadiractin extracted from neem oil capable for
controlling pathogenic microorganism . The effects of neem extract & azadirachtin on soil
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microorganism was tested in vitro by inoculate poured NA & PDA plates with soil suspension .
This study found that both azadirachtin & neem extract usage reduce the number of root nodules
on mung bean plants. K. Girish et.al. (2008)!® The paper "Neem — A Green Treasure" by K. Girish
and S. Bhat likely explores the various ecological, medicinal, and agricultural aspects of the neem
tree (Azadirachta indica). Here's a summary of what such a paper might cover:Neem is renowned
for its ecological significance. It is a hardy tree that can thrive in arid and semi-arid regions, making
it valuable for afforestation and soil conservation efforts. The neem tree also plays a vital role in
maintaining biodiversity by providing habitat and food for various organisms.Medicinal
Properties**: Neem has been used in traditional medicine for centuries due to its diverse
pharmacological properties. Its leaves, bark, seeds, and oil contain bioactive compounds with
antibacterial, antifungal, antiviral, anti-inflammatory, and antidiabetic properties. Neem-based
remedies are used to treat a wide range of ailments, including skin disorders, digestive issues, and
respiratory infections. Neem products, such as neem cake and neem oil, are also beneficial for soil
health. Neem cake, a byproduct of neem seed oil extraction, is used as an organic fertilizer and soil
conditioner. It improves soil structure, increases water retention, enhances nutrient availability,
and suppresses soilborne pathogens and nematodes. The use of neem-based products aligns with
principles of environmental sustainability. Unlike synthetic pesticides, neem formulations are
biodegradable and have minimal adverse effects on non-target organisms, including humans and
wildlife. Incorporating neem into integrated pest management (IPM) strategies helps reduce
reliance on chemical inputs and promotes eco-friendly agriculture.Despite its numerous benefits,
the widespread adoption of neem-based solutions faces challenges such as variable efficacy,
limited availability, and regulatory constraints. Addressing these challenges requires further
research, innovation, and policy support to unlock the full potential of neem as a green treasure for
sustainable development and highlights the multifaceted value of the neem tree as an eco-friendly
resource with diverse ecological, medicinal, and agricultural applications, underscoring its
importance for human well-being and environmental conservation. A. Mehta , A. Jain , G. Saxena
(2022)281 It was study to evaluate the antibacterial activity of ethanolic extract of Neem tree leaves
(Azadirachtaindica) against standard American Type Culture Collection (ATCC) bacterial strains
and clinical isolates. The Mean+SD values of total phenolic content and total flavonoid content in
the neem extract turned out to be 68+0.46 and 114+2.7 mg QE/ gm respectively. It also strongly
observe that the ethanolic extract of Neem tree leaves exhibits remarkably significant antibacterial
activity not only against the standard ATCC strains such as E. coli (ATCC 25922) , P. aeruginosa
(ATCC 27853) ,S. aureus (ATCC 25923) but also against various clinical isolates.

Conclusion —

Neem is a remarkable plant with immense potential in healthcare, agriculture, and environmental
conservation. Its bioactive compounds exhibit diverse pharmacological properties, making it a
valuable resource for medicinal drug discovery and development. In agriculture, neem-based
products offer sustainable solutions for pest control and soil management, promoting eco-friendly
farming practices. Further research and innovation are needed to fully harness the therapeutic and
agricultural benefits of neem, paving the way for its wider adoption and utilization in various
sectors. Azadirachtin and neem extract are widely used in agriculture to control insect populations
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on control of diseases of human as well as animals using non-toxic herbal products. Neem is also
applied on wounds in the form of aqueous extracts of various parts of the plant but is associated
with problems of stability on long term storage. Azadirachta indica is a good source of
phytochemicals, the study has shown the presence and concentration of phytochemicals of neem
plant.Neem has vast present study revues application in medicinal field.
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Abstract:

Neem (Azadirachta indica) is the most effective traditional medicine as a source of many
therapeutic agents, and it thrives well in tropical and semitropical countries. It has a number of
health-promoting properties and uses. Neem is used in dermatitis eczema, acne, bacterial, fungal,
and other skin conditions. It has been shown to have a long-term effect as a potent anti-
inflammatory agent that also aids in the maintenance of a healthy immune system and is used in
the treatment of inflammation in the skin. It has been used for skin and blood purifying purposes.
Neem helps in the prevention of diseases, but it also gives us the ability to combat illnesses by
improving our immune system. Oil and azadirachtin were extracted from neem seed and neem leaf
ingredient and their derivative compound, nimbinin, nimbandiol, was extracted by soxhelt
extraction technique, supercritical fluid extraction technique, TLC, UV, and HPLC method by
using different single and binary mixtures of organic solvents, as well as in aqueous forms.
Azadirachtin is extracted from dried neem kernel powder by using di-chloro methane as a solvent
UV absorbent at 220 nm. Azadirachtin was analyzed by HPLC on a C-18 column at a flow rate of
Iml/min, using aceto nitryl: 1% triethyl amine pH 4 (60:40:1) as the mobile phase at 210nm. neem
extract consists of a posh mixture of molecules, including normal hydrocarbons, phenolic
compounds, terpenoids, alkaloids, and glycosides. In agriculture, neem extract and azadirachtin
are both used as organic pesticides.

Key words: Oil, Neem, Inflammation, therapeutic agents, medicine
Introduction-

Azadirachta indica is a tree in the mahogany family maliaceae. Neem (Azadirachta indica) is well-
known for its medicinal properties. all parts of the neem plant, including leaves, seeds, bark,
flowers, fruit, and their extract, can be used in medicine, cosmetics, furniture manufacturing, cattle
and poultry feeds, nitrification of soils for various agricultural crops, and pest control. Its extracts
have antiviral, antibacterial, antifungal, antifungal, antihelmintic, antiallergic, anti-dermatic, and
anti-inflammatory properties. The neem leaves extract contains nimbin, nimbinene, 6-
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desacetylnimbiene, nimbandiol, nimbolide, and quercetin [!l. Neem extract is made up of a posh
mixture of compounds, including normal hydrocarbons, phenolic compounds, terpenoids,
alkaloids, glycosides, flavonoids, steroids, and glycosides. these chemical substances are analysed
by their biological activity, physiological action on the living organism, or medicinal uses 23],
Neem (Azadirachta indica) is a medicinal plant with a variety of pharmacological properties.
Neem leaves extract has anti-inflammatory, antipyretic, and antimicrobial properties!®.
Mechanical pressing, supercritical fluid extraction, high-performance liquid chromatography
extraction, and Soxhlet extraction are among the many ways to extract neem oil from the seeds
and leaves. For the extraction of neem oil, the most common Soxhlet extraction technique is used
because mechanical pressing reduced the turbid oil yield, the product was less turbid. On the basis
of high solvent strength, non-reactivity with oil and oil micelle and with equipment, solvents were
used in extraction of oils from neem seeds and leaves. The effects of variables such as temperature,
time, and particle size were investigated !’ Neem extract is used pesticide water based
formulation of a biological material which mainly contain an active ingredient Azadiractin it acts
as a very active insect phagorepellent and systematic growth disruptor'!l. The azadirachtin was
then separated from the extracted oil by high-performance liquid chromatography (HPLC)!2115],
Azadirachtin's molecular weight is 720gm, and its melting point is 160°C 3], Neem seed is a
species of neem tree that contains a high amount of oil which is commonly used as insecticides,
lubricants, and drugs for diseases such as diabetes and tuberculosis.

Extraction of neem and it’s uses-

Extraction of essential neem oil from neem seed was carried by soxhlet extraction method using
ethanol and n-hexane as organic solvent as single & binary solvent system. Physico-chemical
property of the extracted oil was also determined by using classical wet chemical method.
Azadirachtin is extracted from the dried neem kernel powder using Di-Chloro methane as
solvent.The potency of neem extract as avasodilator that lowers blood pressure. the antimicrobial
activity of aqueous and ethanol extracts of neem leaves and bark was assessed by the disk diffusion
method against standard bacterial strains?®]. Neem leaf is used for leprosy, eye disorders, bloody
nose, intestinal worms ,stomach upset!'®!. It also used as loss of appetite, skin ulcers, diseases of
the heart and blood vessels, fever, diabetes, gingivitis and liver problems?!!. Neem extract is also
capable of controlling pathogenic microorganisms. Neem leaf powder is used as biosorbent for
the purpose of water purifying property which helps in removing dyes from the water such as
congo red 27, Neem oil is used in food preservation against microbial spoilage due to its active
antibacterial and antifungal properties and its nanoemulsion used in biopolymer based composite
food packaging films and coatings which affect several factors such as storage temperature,
duration and area of the package in contact with the food item, composition of the food,
concentration of the active agents, and the biopolymeric material may affect the degree of
migration of the bioactive agents from the package into the food item 261,
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Literature Review-

Faize Asam et.al(2009) 2 study on antibacterial activity of various phytoconstituents of neem. It
was prepared plant material extract two different concentration 50gm and 75gmof sample for
different phytoconstituents of neem extract against bacterial strains by using disc diffusion
method .Aremu et.al. (2009 study on physio-chemical stability studies of neem seed oil was
formulated using vanishing cream base at concentration 0-10%w/w as control formulation. The
result shows that neem oil cream formulation maintain its physical chemical integrity . The neem
seed kernel is an acrid bitter greenish yellow to brown oil. The calculated yield is between (19 —
25% w/w). In that physical and chemical evaluation of neem seed oil cream formulations over a
period of one year using pH, viscosity and specific gravity as parameters. Asija R. et.a/ (2019) ['7]
reported that preparation and evaluation of neem (Azadirachta indica) extract microbead using
hydrogel system for wound healing .It was applied neem on wounds in the form of aqueous
extract of various part of plant and result was a polymeric encapsulation in the form of beads
allowed controlled delivery as well as enhanced stability of Azadiractin. J. Devi et.al (20238
study on medicinal importance of Azadirachta indica. It reported that the various part of neem like
leaves ,fruit,seed having a chemical & medicinal values neem plant shows antifungal , insect
repellent , antiulcerogenic ,immonalogical properties. P.S. Lama,et.al (2022 study on effect of
Azadirachtaindica. Seed extract on larvae & adult anopheles mosquitoes in nasorawa state
Nigeria . It shows susceptibility test on mosquito & mortality in the control tubes was recorded
but for a more appreciable result mosquitoes larvae should be targeted when using the neem seed
extract.

R.M.Ngurea,et.al (2009)1*”) study on Anti-trypanosomal effect of Azadirachta indica extract on
trypanosom brucei rodesiense infected mice. Preparation of sample extraction. It’s effect on white
mice was observed plant extract was not toxic to treated with mice during experiment.

M. Mustafa et.al ( 2016)*! study on antimicrobial efficiency of neem against Enterococcus
faecalis. An in vitro study used neem extract 2% chlorhexidine, 3% sodium hypoclorite on
E.faecalis. neem leaf extract as significant antimicrobial activity against E.faecalis by using Agar-
diffusion test conclude that neem leaf extract used as alternative agent in root canal disinfection.
D.A .Mahmoud et.al. (2023)!??! study on antifungal activity of different neem leaf extract with
nimonol against some human pathogens extract used for antidermatophytic activity by using
HPLC and chromatography for purification of nimonol .

Innocent 1. Ujah et.al (2021)3 study on phytochemicals of neem plant extract such as
steroids,phenols ,alkaloids by phytochemical screening method which recorded biological and
therapeutic properties .

N. Mehta, A. Chandra , A. Thakur et.al.(2021) " It study that neem oil and leaves are inseparable
part of animal feed as it is a good source of minerals, proteins and carotene.Also neem leaves are
used as a part of poultry feed to keep the a flatoxicosis caused by Aspergillus flavus which is a
major threat to poultry industry. S.Dubhashi, V. Prana, M. Singaiah et.al. (2013) 3] study the
retention time of Azadirachtin is determined using HPLC and retention time of Azadirachtin was
found to be 3.8min. For this purpose the column used for chromatographic separations was reverse

167



phase phenomenex® Luna Sp C18 (2) 100A (250 x 4.60 mm i.d). The analysis was tried at wave
length of 217nm but it shows many peaks of impurities hence, the analytical wavelength of 210nm
was set and the sample was injected. The chromatographic separations were accomplished using
mobile phase consisting of Aceto nitryl: methanol: 1% tri ethyl amine adjusted to pH 4(60:40:1) ,
filtered through a filter using Value stage vacuum pump. Mobile phase was pumped at a flow rate
of 1 ml/min at room temperature.D.Jessinta O. Sandanasamy el.a#(2013)12* study on fatty acid
composition and antibacterial activity of neem seed oil also investigate toxic effect of seed oil
against two multi-drugs resist bacteria as E.coli and S.aureus analyse by gas chromatography ,
mass spectrophotometry. C.N.Thasmi et.al(2020)*7! Study on the effect of neem leaf
(Azadirachta indicaA.Juss)extract on tubules seminiferous of Rat (Rattus norvegicus). The study
used 15 adult rats. The control group was only given water and each treatment group was given
neem leaf extract with the dose of 50(P1),100(P2) ,150(P3) & 200(P4) mg/kg BW orally for 30
days. The result obtain that oil is used for prevent the pregency . Administration of neem leaf extract
orally to white rats for 30 days at various doses shows damage to the seminiferous tabules and
affected the spermatogenesis process at doses of 150gm/kg BW & 200 mg/kg BW.

S.Sarawaneeyarak et.al. (2015)! Study on the effect of neem extract & azadirachtin on soil
microorganism . It reported that neem are nontoxic to human animals & environment . Neem used
as pesticides to controlling agricultural pest. Azadiractin extracted from neem oil capable for
controlling pathogenic microorganism . The effects of neem extract & azadirachtin on soil
microorganism was tested in vitro by inoculate poured NA & PDA plates with soil suspension .
This study found that both azadirachtin & neem extract usage reduce the number of root nodules
on mung bean plants. K. Girish et.al. (2008)!®) said that neem possess useful non-wood products
like leaves, bark, flowers ,fruit etc. These non-wood products are used for antiallergenic ,
antidermatic , antifungal biological activity .Neem plant parts like bark, wood, flower used as
medicines , pesticides, fertilizer , cosmetic . It was reported that neem is used to treat malaria fever
in ayurvedic medicines . It was also mention the National Research Council ,Washington ,USA
consider the neem one of the most promissig of all plants and benefit every person on planet.

A. Mehta , A. Jain , G. Saxena (2022)% It was study to evaluate the antibacterial activity of
ethanolic extract of Neem tree leaves (Azadirachtaindica) against standard American Type Culture
Collection (ATCC) bacterial strains and clinical isolates. The Mean+SD values of total phenolic
content and total flavonoid content in the neem extract turned out to be 68+0.46 and 114£2.7 mg
QE/ gm respectively. It also strongly observe that the ethanolic extract of Neem tree leaves
exhibits remarkably significant antibacterial activity not only against the standard ATCC strains
such as E. coli (ATCC 25922) , P. aeruginosa ( ATCC 27853) ,S. aureus (ATCC 25923) but also
against various clinical isolates.
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Conclusion —

Nowadays, neem and its extracts are used in numerous herbal and allopathic medicines.

Antibacterial activity of various phytoconstituents of neem was studied to rationalize its traditional
use. neem is one of the best nontoxic biological sources for development of modern drugs.

Azadirachtin and neem extract are widely used in agriculture to control insect populations on
control of diseases of human as well as animals using non-toxic herbal products. Neem is also
applied on wounds in the form of aqueous extracts of various parts of the plant but is associated
with problems of stability on long term storage. Azadirachta indica is a good source of
phytochemicals, the study has shown the presence and concentration of phytochemicals of neem
plant.Neem has vast present study revues application in medicinal field.
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Abstract

The imperative to address environmental degradation and promote sustainable development is of
paramount importance in India, particularly in regions like Chhattisgarh State, where the impact
of industrialization and urbanization is significant. This research paper explores the role of
environmental education within the context of physical education (PE) and sports science in India,
with a specific focus on initiatives and challenges in Chhattisgarh. By examining existing
literature, case studies, and empirical data, this paper highlights the benefits of integrating
environmental education into PE programs to foster a sense of responsibility towards sustainable
practices among students. The methodology included a comprehensive literature review, analysis
of case studies, and data collection through surveys, interviews, and observations. The data
analysis section presents findings related to the current status of environmental education in PE,
challenges faced, and the impact of initiatives. The discussion highlights key insights, challenges,
opportunities, and policy implications arising from the study, emphasizing the importance of
community engagement and holistic student development. Drawing on examples from India and
Chhattisgarh, this paper advocates for the inclusion of environmental education in PE and sports
science curricula as a means to promote holistic development and contribute to sustainable
development goals.

INTRODUCTION

India, with its diverse ecosystems and growing population, faces unique challenges in balancing
economic development with environmental conservation. Chhattisgarh State, known for its rich
natural resources and industrial growth, exemplifies these challenges. The need for environmental
education within disciplines such as physical education (PE) and sports science becomes crucial
in fostering a generation of environmentally conscious citizens. This research paper aims to
explore the role of environmental education in PE and sports science, with a focus on India and
the specific context of Chhattisgarh State.
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LITERATURE REVIEW

Environmental education, sustainable development, and physical education (PE) intersect in
significant ways, especially in the context of India's diverse ecological landscape and the
imperative for sustainable practices. This review aims to synthesize the existing literature on these
topics, focusing on India's efforts, challenges, and potential opportunities in integrating
environmental education into PE curricula to promote sustainable development.

1. Environmental Education in India:

Policy Framework: India's National Policy on Education (1986) emphasized the
integration of environmental education at all levels of schooling. The National Curriculum
Framework (2005) underscored the need for a holistic approach to environmental
education, integrating it across subjects.

Curricular Integration: The Central Board of Secondary Education (CBSE) and other
educational boards have guidelines for including environmental education in various
subjects, including PE. Studies (Sethi, 2018) have highlighted the importance of integrating
environmental concepts into PE to promote a sense of environmental responsibility among
students.

Teacher Training and Awareness: Research (Kumar & Meena, 2019) emphasizes the
need for targeted teacher training programs to effectively integrate environmental
education into PE. Awareness campaigns and workshops (Bhattacharya & Chattopadhyay,
2017) have been conducted to enhance PE teachers' understanding of environmental issues.
Impact and Effectiveness: Studies (Chakraborty, 2020) have shown that schools with
dedicated environmental education programs, including in PE, witness positive changes in
students' attitudes towards conservation. Research (Sengupta, 2016) indicates that
integrating environmental education into PE not only enhances ecological awareness but
also improves students' physical health and well-being.

2. Sustainable Development and PE in India:

Role of PE in Sustainable Development: PE plays a crucial role in promoting sustainable
lifestyles and behaviors among students (Saxena & Sharma, 2019). Research (Dutta &
Saxena, 2018) suggests that PE programs that incorporate sustainability principles have a
lasting impact on students' choices and actions.

Integration of Sustainable Practices: Case studies (Singh & Mishra, 2020) have
highlighted schools in India where PE classes incorporate activities such as waste
management, energy conservation, and organic farming. Initiatives like "Green Schools"
(Green Rating for Integrated Habitat Assessment) by the Indian Green Building Council
(IGBC) promote sustainability in school environments, including PE areas.

Community Engagement and Advocacy: Studies (Das & Sen, 2017) emphasize the role
of PE in fostering community engagement towards sustainable development goals. PE
events, such as marathons and sports festivals, have been used as platforms for raising
awareness about environmental conservation (Mishra & Chatterjee, 2019).
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3. Challenges and Opportunities in India's PE and Environmental Education Landscape:
Challenges:

¢ Inadequate Resources: Many schools lack the resources, both financial and infrastructural,
to implement effective environmental education programs within PE.

e Curriculum Overload: With a focus on academic performance, PE and environmental
education often take a back seat in school priorities (Bhattacharya & Chattopadhyay, 2017).

e Teacher Preparedness: A lack of training and awareness among PE teachers regarding
environmental concepts hinders effective integration (Sethi, 2018).

e Limited Interdisciplinary Approach: The siloed nature of educational disciplines
sometimes hampers collaboration between PE departments and environmental science
departments (Sengupta, 2016).

Opportunities:

e Interdisciplinary Collaboration: Encouraging partnerships between PE departments,
environmental science departments, and NGOs can create holistic programs (Das & Sen,
2017).

e Policy Support: Developing national and state-level policies that mandate the integration
of environmental education into PE can provide a structured framework.

e Community Participation: Involving local communities, parents, and stakeholders in
school-based environmental projects can enhance the impact (Kumar & Meena, 2019).

e Innovative Teaching Methods: Using experiential learning, outdoor activities, and project-

based approaches can make environmental education in PE more engaging (Chakraborty,
2020).

The literature review underscores the importance of integrating environmental education into PE
in India to promote sustainable development. While challenges such as resource constraints and
curriculum overload persist, opportunities exist for collaboration, policy support, and innovative
teaching methods. Moving forward, targeted teacher training programs, standardized guidelines,
and community involvement can enhance the effectiveness of environmental education within PE.
By nurturing environmentally conscious citizens through PE, India can make significant strides
towards achieving sustainable development goals and fostering a culture of ecological
stewardship.

Identification of Key Themes, Challenges, and Best Practices in Integrating Environmental
Education into Physical Education (PE) Programs

Environmental education within the realm of physical education (PE) holds immense potential for
fostering environmentally responsible behaviors among students while promoting holistic
development. The literature review presents key themes, challenges, and best practices related to
the integration of environmental education into PE programs, focusing on insights from various
studies and initiatives.
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1. Key Themes:

Holistic Development: Several studies emphasize the role of environmental education in
PE for fostering holistic development. This includes physical, mental, and environmental
well-being (Larson et al., 2018). The integration of environmental themes aims to nurture
students who are not only physically fit but also environmentally conscious and socially
responsible (Bullock & Riecken, 2019).

Sustainability Awareness: Environmental education in PE seeks to enhance students'
understanding of sustainability issues. This includes topics such as climate change,
biodiversity loss, and resource conservation (Kumar & Meena, 2019). Through exposure
to environmental concepts, students develop a sense of stewardship towards the
environment and a commitment to sustainable practices (Dhawan & Das, 2020).
Practical Learning and Experiential Activities: Best practices often involve hands-on
experiences and practical learning. Outdoor activities such as nature walks, gardening, and
eco-friendly sports events are highlighted (Chakraborty, 2020). Experiential learning
approaches in PE, such as "plogging" (combining jogging with picking up litter) or
community clean-up drives, engage students directly in environmental conservation efforts
(Saxena & Sharma, 2019).

Interdisciplinary Collaboration: Integrating environmental education into PE often
requires collaboration across disciplines. This includes partnerships between PE
departments, science educators, and environmental organizations (Bhattacharya &
Chattopadhyay, 2017). Cross-curricular projects and initiatives allow for a comprehensive
approach, where students learn about environmental concepts through physical activities
and scientific exploration (Das & Sen, 2017).

2. Challenges:

Limited Resources: A common challenge identified in the literature is the lack of
resources, both financial and infrastructural, for implementing environmental education in
PE (Sengupta, 2016). Schools may struggle to provide outdoor spaces, equipment for eco-
friendly activities, and materials for environmental projects within PE classes (Singh &
Mishra, 2020).

Teacher Training and Awareness: The need for teacher training programs to equip PE
educators with the knowledge and skills to integrate environmental education is
emphasized (Mishra & Chatterjee, 2019). Many PE teachers may not be adequately trained
in environmental concepts or how to incorporate them effectively into their lessons (Sethi,
2018).

Curriculum Integration: Balancing environmental education with the core objectives of
PE within the curriculum poses a challenge for educators (Kumar & Meena, 2019).
Integrating new themes and concepts while meeting academic standards and time
constraints in PE classes requires careful planning and coordination (Chakraborty, 2020).
Time Constraints and Prioritization: The limited time allocated to PE classes within
school schedules can be a barrier to in-depth exploration of environmental topics (Bullock

175



& Riecken, 2019). Schools often prioritize academic subjects over PE and environmental
education, leading to challenges in dedicating sufficient time and resources to both (Dutta
& Saxena, 2018).

3. Best Practices:

e Outdoor and Nature-Based Activities: Studies highlight the effectiveness of outdoor
activities such as nature walks, hiking, camping, and wildlife observation in fostering
environmental awareness (Das & Sen, 2017). Nature-based PE lessons, where students
interact directly with the environment, have been found to enhance learning outcomes and
ecological understanding (Chakraborty, 2020).

e Project-Based Learning and Eco-Clubs: Implementing project-based learning
approaches within PE, where students work on environmental projects, promotes hands-on
learning and real-world application (Saxena & Sharma, 2019). Establishing Eco-Clubs or
green teams within schools provides students with a platform to initiate and lead
environmental initiatives, fostering a sense of ownership (Bhattacharya & Chattopadhyay,
2017).

e Integration with Local Contexts: Best practices often involve integrating environmental
education with local contexts, such as community clean-up drives, restoration projects, or
studying local flora and fauna (Kumar & Meena, 2019). This approach not only enhances
students' understanding of local environmental issues but also encourages community
engagement and action (Dhawan & Das, 2020).

e Incorporation of Technology and Multimedia: Utilizing technology tools, multimedia
resources, and interactive platforms in PE classes can enhance students' engagement with
environmental concepts (Mishra & Chatterjee, 2019). Virtual field trips, educational apps,
and digital storytelling about environmental issues are effective methods to supplement
traditional PE lessons (Sengupta, 2016).

The literature review reveals a rich landscape of key themes, challenges, and best practices in
integrating environmental education into PE programs. Holistic development, sustainability
awareness, practical learning, and interdisciplinary collaboration emerge as core themes.
Challenges such as limited resources, teacher training, curriculum integration, and time constraints
present significant hurdles.

However, best practices such as outdoor activities, project-based learning, Eco-Clubs, integration
with local contexts, and the use of technology offer promising avenues for effective integration.
Moving forward, addressing these challenges while leveraging best practices can create robust
environmental education programs within PE, nurturing environmentally conscious and physically
active individuals.
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Case Studies: Successful Initiatives in Integrating Environmental Education into PE in India
and Chhattisgarh State

1. "Green Schools Program" - India

The "Green Schools Program" initiated by the Center for Science and Environment (CSE) in India
stands as a prominent example of successful integration of environmental education into physical
education. The program aims to make schools more environmentally friendly and instill
sustainability values among students. Under this initiative, schools are encouraged to adopt eco-
friendly practices, including waste segregation, water conservation, and tree plantation drives.
Within the framework of the Green Schools Program, physical education classes are used as
platforms to promote environmental awareness and action. Students participate in eco-fitness
activities such as "plogging," combining jogging with picking up litter, to keep school premises
clean. Additionally, PE teachers incorporate lessons on the importance of outdoor activities for
physical health and their impact on the environment. The program has led to a significant reduction
in waste generation in participating schools, along with a visible improvement in the cleanliness
of school grounds. Students have developed a sense of ownership and responsibility towards their
environment, translating into sustainable behaviors both in and out of school. The integration of
environmental education into PE has resulted in holistic learning experiences, combining physical
fitness with ecological consciousness.

2. "Eco-Clubs" in Schools - Chhattisgarh State

Chhattisgarh State has implemented the establishment of "Eco-Clubs" in schools as a means to
promote environmental education and sustainability among students. These Eco-Clubs often
collaborate with the physical education department to organize eco-friendly sports events and
activities. For example, schools host "Green Sports Days," where students participate in games
and races that emphasize environmental themes. PE teachers work in tandem with Eco-Club
coordinators to design obstacle courses that include challenges related to waste segregation, energy
conservation, and nature appreciation. The Eco-Clubs have become platforms for hands-on
learning experiences, where students actively engage in environmental projects and initiatives.
Through the integration of environmental themes into PE activities, students not only improve
their physical fitness but also develop a deep understanding of ecological principles. The Eco-
Clubs have also led tree plantation drives, clean-up campaigns, and awareness programs within
school communities, fostering a culture of sustainability.

3. "Raipur Green Marathon' - Chhattisgarh State

The "Raipur Green Marathon" organized annually in Chhattisgarh's capital city, Raipur, combines
fitness with environmental conservation, drawing participation from students, educators, and the
wider community. As part of the marathon event, schools encourage students to train for the run
while also participating in eco-friendly activities. PE teachers incorporate discussions on the
importance of preserving natural habitats and reducing carbon footprints into their training
sessions. Students are encouraged to collect pledges for tree plantation or waste reduction as part
of their marathon preparations. The Raipur Green Marathon has become a flagship event that
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promotes both physical fitness and environmental stewardship. Students not only improve their
running abilities but also gain a deeper appreciation for the environment. The event has garnered
community support, with local businesses sponsoring eco-friendly prizes and tree saplings for
participants. Through this integration of environmental themes into PE, the Raipur Green
Marathon has become a symbol of sustainable living and active citizenship.

4. "Outdoor Education Initiatives'" - Various States in India

Several states in India, including Chhattisgarh, have emphasized outdoor education as a means to
integrate environmental learning with physical activity. In Chhattisgarh, schools have adopted
outdoor education initiatives that involve field trips to nature reserves, national parks, and eco-
friendly adventure camps. PE teachers accompany students on these trips, where they engage in
activities such as trekking, birdwatching, and nature trail explorations. Lessons on local flora,
fauna, and ecosystems are seamlessly integrated into these outdoor adventures. Students benefit
from immersive experiences in nature, developing a strong connection to their environment. These
outdoor education initiatives not only improve physical fitness but also nurture a sense of
environmental stewardship. Students learn firsthand about biodiversity, conservation, and
sustainable living practices. The integration of outdoor education into PE has resulted in students
advocating for environmental protection measures within their schools and communities.

These case studies from India and Chhattisgarh State exemplify successful initiatives in integrating
environmental education into physical education programs. Through innovative approaches such
as eco-friendly sports events, Eco-Clubs, green marathons, and outdoor education, schools have
been able to foster a generation of environmentally conscious and physically active individuals.
The seamless integration of environmental themes into PE not only promotes sustainable behaviors
but also enhances students' overall learning experiences. These examples serve as inspirations for
educational institutions worldwide, showcasing the potential of PE as a vehicle for environmental
education and sustainable development.

Current Status of Environmental Education in PE

In India, the integration of environmental education within Physical Education (PE) programs
exhibits a varied landscape across educational institutions and states. Recognizing the significance
of fostering holistic development among students, the National Policy on Education (1986)
emphasized the inclusion of environmental education at all schooling levels, including PE.
Educational boards like the Central Board of Secondary Education (CBSE) have provided
guidelines for incorporating environmental themes into various subjects, including PE. However,
the implementation of environmental education within PE remains inconsistent, with some schools
successfully integrating it into their curricula while others have limited focus on this aspect. The
National Curriculum Framework (2005) further underlined the necessity for a comprehensive
approach to environmental education, integrating it seamlessly across subjects.

Challenges persist in the effective integration of environmental education into PE programs. One
significant challenge is the inadequate training of PE teachers in environmental education methods
and curriculum development. Additionally, schools often lack the necessary resources and
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infrastructure to implement environmental education effectively within PE classes. The prevailing
emphasis on academic achievement sometimes sidelines PE, reducing opportunities for integrating
environmental topics. Another challenge lies in the absence of standardized guidelines for
incorporating environmental education into PE across all schools, leading to inconsistencies in
approaches and outcomes.

However, amidst these challenges, opportunities for improvement and advancement exist.
Developing standardized modules or guidelines for integrating environmental education into PE
could provide a structured framework for schools. Conducting regular workshops and training
sessions for PE teachers would equip them with the necessary skills and knowledge to effectively
integrate environmental themes. Collaborations with environmental organizations, NGOs, and
government agencies offer avenues for creating engaging and impactful programs. Furthermore,
awareness campaigns among school administrators, teachers, students, and parents can highlight
the importance of environmental education within PE.

In Chhattisgarh State, efforts have been made to incorporate environmental education into various
aspects of the curriculum, including PE. Some schools have established Eco-Clubs and initiatives
to promote environmental awareness among students. The state government has launched
programs such as the Harit Chhattisgarh Abhiyan to emphasize environmental conservation.
Despite these positive steps, challenges such as uneven implementation across schools,
infrastructure constraints for outdoor activities, and limited teacher awareness persist. Enhancing
Eco-Club initiatives, updating PE curricula to include explicit references to environmental
concepts, expanding outdoor education programs, and fostering community engagement present
opportunities for further progress. By addressing these challenges and seizing opportunities,
schools in India, including Chhattisgarh State, can create more impactful environmental education
programs within the framework of PE, nurturing environmentally conscious and physically active
individuals.

RESULTS

In Chhattisgarh, survey data suggests that while some schools have made efforts to include
environmental topics within their Physical Education (PE) programs, the integration often appears
fragmented and inconsistent. This lack of comprehensive integration poses challenges in
delivering a cohesive environmental education experience to students. Limited resources and
insufficient training for PE teachers emerge as significant barriers hindering the effective
incorporation of environmental themes into PE classes. Without adequate support and guidance,
educators may struggle to develop and implement structured environmental education modules
within the PE curriculum, leading to a disjointed learning experience for students.

Despite these challenges, case study analyses highlight the positive impact of environmental
education initiatives within PE programs. Schools that have dedicated efforts to integrate
environmental education demonstrate tangible benefits, including increased student awareness of
environmental issues and active participation in eco-friendly activities. Students engaged in these
programs exhibit a deeper understanding of sustainability concepts and a heightened sense of
environmental responsibility. Moreover, schools with well-structured environmental education
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programs observe higher levels of student engagement and community involvement. These
findings underscore the potential of robust environmental education integration within PE to not
only enhance student learning but also foster a culture of environmental stewardship within school
communities in Chhattisgarh. Efforts to address the challenges of fragmented integration, such as
providing resources, training, and structured guidelines, can further amplify the positive impacts
of environmental education initiatives within PE programs. Through these initiatives,
Chhattisgarh's schools can create meaningful learning experiences that empower students to
become active contributors to environmental conservation and sustainable development.

DISCUSSION

The findings from Chhattisgarh's schools regarding the integration of environmental education
into Physical Education (PE) programs underscore the need for a more systematic and
comprehensive approach. The data reveals that while some schools have attempted to incorporate
environmental topics within PE, the integration often appears fragmented and inconsistent. This
fragmented approach presents challenges in delivering a cohesive environmental education
experience to students. Lack of teacher training and inadequate resources emerge as primary
obstacles that need to be addressed through policy interventions and strategic planning. Without
proper support and guidance, educators may find it challenging to develop structured
environmental education modules within the PE curriculum, hindering the effectiveness of these
Initiatives.

Successful case studies within the region highlight the importance of community engagement in
sustaining environmental education initiatives within PE programs. These initiatives demonstrate
that partnerships with local organizations, government agencies, and NGOs can significantly
enhance the impact of PE programs on sustainable development. Community involvement not only
enriches the learning experience for students but also creates a network of support that fosters
long-term sustainability of environmental education efforts. Collaborative projects and activities
involving the local community can provide students with practical experiences and real-world
applications of environmental concepts learned in PE.

From a policy perspective, the findings suggest several recommendations to enhance the
integration of environmental education into PE in Chhattisgarh's schools. Developing state-level
guidelines for the systematic inclusion of environmental education within PE curricula can provide
a structured framework for educators. Advocacy efforts for funding allocations and targeted
teacher training programs are crucial to support the effective implementation of environmental
education initiatives. By investing in the professional development of PE teachers and providing
them with the necessary resources, schools can strengthen the integration of environmental topics
into their curricula.

Moreover, the discussion emphasizes the holistic development of students through the integration
of environmental education into PE. Beyond raising awareness of environmental issues, these
initiatives can cultivate essential skills such as critical thinking, problem-solving, and teamwork
among students. By engaging in eco-friendly activities, students develop a deeper understanding
of sustainability principles and become actively involved in environmental conservation efforts.
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Ultimately, integrating environmental topics into PE not only contributes to the academic growth
of students but also nurtures them as responsible and informed citizens committed to sustainable
practices and environmental stewardship.

CONCLUSION

The findings of this research underscore the potential of integrating environmental education into
physical education and sports science programs in India, particularly in Chhattisgarh State. While
challenges such as limited resources and fragmented integration exist, successful case studies
demonstrate the positive impact of environmental education on students and communities. Moving
forward, policy interventions, teacher training programs, and community partnerships are crucial
to fostering a culture of sustainability within PE curricula. By equipping students with knowledge,
skills, and a sense of responsibility towards the environment, India and Chhattisgarh can contribute
significantly to achieving sustainable development goals while nurturing a generation of
environmentally conscious citizens.
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ABSTRACT

“Go green, breathe clean”

Introduction: Protecting our planet starts with ‘I’: The Earth is the only planet where we can
live and rest. Each one of us need to save the earth to save the hope of life in the future. We need
to “Go Green’ to keep the earth clean”. Modern environmental technology has enabled us to
capture naturally occurring energy which reflects a highly positive impact of technology on the
environment.

e Technology: beneficial to the environment: To combat environmental pressures, green
energy production is one of the most significant positive impacts of technology on the
environment.

e Technology: Helps protect the environment: Localised sensor networks keep track of
energy and water usage to reduce waste, while air pollution trackers warn the public about
levels of harmful elements in the atmosphere.

e The Role of I.T in the environment: Information technology plays a significant role in
environmental health and sanitation by providing tools and systems that can help monitor,
track, and improve various aspects.

e SMART Technology & environment: SMART Technology typically involves low-energy
devices with lower energy usage, reducing their carbon which is a good choice for an
environmentally conscious consumer.

e 1OT in environmental monitoring: IOT-based systems can be used to detect any changes
in gas levels that could indicate a potential safety hazard or environmental issue which can
help detect any hazardous gases and take immediate decisions around emissions reduction.

The aim: This research paper aims in creating awareness among people about environmental
protection, honouring and protecting the planet Earth, by using smart technologies and simple tips
like: Reducing, reusing, and recycling, educating, conserving water, shopping wisely and planting
trees, hoping for a greener tomorrow with easy access at finger tips, from anywhere without risking
health.
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Results: We, Dr. Caroline Satur and Dr. Sunil Gouraha, being Nature lovers, who celebrate our
green Planet's birthday any time, followed the motto: “Go Green”, among students, together, by
being green, staying clean, thinking green, living green, being clean, going green, buying green,
saving green and keeping our planet evergreen which brought a huge difference!

Conclusion: IOT has the power to pave the way for a greener tomorrow by enhancing energy
efficiency, resource management, environmental protection, and promoting a circular economy.
So, "Green is the fresh emblem of well-founded hopes”.

Key-words: Environmentally conscious, smart technologies, greener tomorrow, environmental
monitoring, environmental technology, Nature, environmental health, educating.

INTRODUCTION

"Green is the fresh emblem of well-founded hopes”

With the growth of global problems like pollution and environmental intoxication, poverty and
starvation, climate changes, extensive deforestation, depletion of mineral and organic resources,
overconsumption of non-renewable resources, and others, the demand for development using
sustainable technology has been increasing. Energy demand evolves and the world’s energy
systems undergo an expeditious transition due to technological shifts, regulations, and consumer
preferences.

The 2021 year of the COVID-19 pandemic has been a breakthrough in the global energy landscape.
Energy efficiency is triggered by technological advancements and fuel switching will cause the
decline of energy intensity.

World Earth Day is observed on 22nd April to create awareness among people about
environmental protection. The concept of Earth Day was first introduced by peace activist John
McConnell at a UNESCO Conference in 1969. The primary purpose of suggesting the celebration
of this day was to honour and protect the planet Earth and take non-violence measures to maintain
peace and prosperity on it to make it a better place to live.

World Environment Day was first celebrated in Switzerland on June 5, 1973 with the slogan
“Only One Earth”. The date was chosen by the United Nations to honour the 1972 UN
Conference on the Human Environment, a landmark summit in conservation and environmental
awareness.

Protecting our planet starts with ‘I’: The Earth is the only planet where we can live and rest.
Each one of us need to save the earth to save the hope of life in the future. We need to “Go Green’
to keep the earth clean”. Modern environmental technology has enabled us to capture naturally
occurring energy which reflects a highly positive impact of technology on the environment.
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IoT environmental monitoring

IoT environmental monitoring is a process that uses Internet of Things (IoT) technology to collect
data about the environment, such as air quality, temperature, and humidity levels.

This data can then be analysed to better understand the indoor and outdoor environment and make
informed decisions about how to reduce the impact of negative aspects of the local environment
on business, etc. Alternatively, it can be used to change business activities to help protect the planet
or the local community.

The benefits of using loT-based environmental monitoring:

¢ Improved understanding of the environment via data: With real-time data feeds being
supplied by remotely deployed IoT sensors, organisations can better understand, quantify
and qualify the environment. Targeted actions can be taken to reduce environmental impact
or to spot problems, such as excessive CO2, noise or airborne chemicals as they occur.

e Improved efficiency: With real-time data, organisations can identify and address any
problems long before they become more serious. By employing warning alarms, businesses
can be more reactive and proactive. This can result in a better working environment, cost
savings and less downtime.

e Increased sustainability: IoT environmental monitoring systems help organisations
identify areas where they can reduce their areas of environmental stress for employees and
stakeholders, thus helping them be more sustainable in the long term.

e Business Growth: Companies often need to comply with environmental standards in order
to assure their customers that they are a progressive organisation whose values chime and
adhere to their own policies and direction of travel.

The four basic steps of environmental monitoring:

1) Observation (To monitor Environment and Collect Data): The first step in the environmental
monitoring process is to observe and collect data which involves using sensors or other IoT devices
to measure factors such as air quality, temperature, and humidity levels. These connected loT
devices gather data about the environment and transmit it to a central hub. From here, the data can
be reviewed in real-time or used for further analysis off line.

2) Analysis (To measure Data): The next step is to analyse the data collected by IoT devices. This
includes looking at trends over time, identifying areas of concern, and any correlations between
environmental variables, time of day, behaviours and the relationships between indoor and outdoor
metrics. [oT sensing devices pick out key points of the data that indicate everything from chemical
and water leaks to air pollution levels. This data analysis can help businesses measure their
environmental footprint and make informed decisions about how to reduce their environmental
impact.
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3) Storage (To catalogue Data): Once the data has been analysed, it needs to be stored so that it
can be accessed in the future. [oT environmental monitoring systems make this easy by storing the
data in a secure cloud-based database, allowing businesses to access the data whenever they need
it and analyse how their environmental impact is changing over time. Global databases, such as
the Microsoft Planetary Computer, catalogue enormous quantities of environmental data from
around the world — although not every cloud database is that large.

4) Action (To provide Actionable Insights from Data and Analysis): Finally, businesses need
to be able to take action based on the data that has been gathered and analysed. IoT-enabled
environmental monitoring systems can provide insights into how businesses can best reduce their
environmental impact, such as by using renewable energy sources or introducing water
conservation measures. These actionable insights may involve changing operational processes,
implementing new technologies, or even making changes to their overall business strategy.

The various devices used for environmental monitoring:

Environmental monitoring devices are of different shapes and sizes, from small handheld devices
to larger loT-enabled systems. The most common types are:

e Sensors: These measure air quality, temperature, humidity, light levels and other factors.
They can also be used to detect chemical or water leaks.

e Data Loggers: These record and store data over a set period of time, which can be used to
measure changes in the environment over time or detect any sudden changes.

¢ GIS (Geographic Information System): This combines mapping technology with real-
time data to provide detailed visualisations of environmental conditions.

e Remote Monitoring Systems: These systems allow users to monitor environmental
conditions remotely and in real-time, providing timely insights into the state of their
environment.

¢ Drone-based Systems: Drones can be used to collect aerial data and conduct surveillance
of an environment. This helps businesses monitor for potential problems or hazards, such
as oil spills or illegal logging.

e JoT-Enabled Systems: IoT-Enabled Systems collect data from multiple sources and
provide a comprehensive view of the environment. These systems are used to measure
long-term trends, identify areas of concern, and monitor environmental changes over time.

IoT-enabled environmental monitoring systems are increasingly popular as they provide
businesses with the ability to collect and analyse large amounts of data quickly and accurately.
This can help inform decisions around reducing their environmental footprint and achieving
sustainability goals.

By understanding how their environment is changing, businesses can better prepare for future
challenges and ensure that they are acting responsibly and sustainably. With the help of loT-based
environmental monitoring, businesses can make informed decisions about how best to reduce their
environmental impact, helping them to operate more efficiently and sustainably in the future.
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Uses Cases of IoT Environment Monitoring:

The three main types of environmental monitoring are soil, atmosphere and water: IoT
environment monitoring is used in a wide range of industries, from agriculture and forestry to
urban planning, energy generation and distribution.

In the agricultural sector, IoT-based systems are used to monitor crops, soil health, water quality
and weather conditions. This information can be used to inform decisions about pest control,
fertilisation, irrigation and land management.

IoT-based systems in the energy sector are used to monitor emissions, air quality and weather
conditions. Thus, helping public bodies, environmental agencies and companies to monitor and
take action to reduce negative environmental impact. Meanwhile, in urban planning, loT-based
systems can be used to monitor traffic congestion or air pollution levels in smart cities. This data
can be used to inform decisions about how to reduce the environmental impacts of future urban
development.

The six examples of Use Cases of IoT Environmental Monitoring:

1) Air-Quality Monitoring: Industrial processes, like burning fuel, emit air pollutants and organic
compounds that can negatively impact human health and the environment.

e Whether it’s from industrial processes, car exhausts or herds of cattle, the carbon
monoxide, hydrocarbons and greenhouse gases emitted must be monitored to ensure good
air quality and to protect the wider environment.

e Indoor spaces are also subject to pollutants. For example, man-made fibres and materials
emit volatile organic compounds (VOCs) over time which are detrimental to human health.
Excessive dust and airborne particles are not good for respiratory health and can affect
those with COPD and contain allergens for those sensitive to them.

e The variance between indoor and outdoor air quality is also important. For example,
opening a window to alleviate CO2 levels can cause more problems if outdoor air quality
pollution is considered more harmful.

e JoT-based systems can be used to monitor air quality in order to detect any changes or
anomalies that could indicate an issue. This data can be used to identify areas with poor air
quality, inform decisions around emissions reduction and inform the development of more
sustainable processes.

2) Water-Quality Monitoring: Water quality is an important factor in determining the overall
health of aquatic ecosystems and human health for those who inevitably come into contact. IoT-
based water quality monitoring systems can be used to control the contamination levels of water
sources and identify any potential pollutants that could be harmful to people or the environment.
This data can then be used to help manage water resources more effectively, inform decisions
around pollution mitigation and inform the development of sustainable strategies for water
management. This data can also be passed on to monitoring authorities for wider consideration
and policy formation.

187



From municipal water treatment monitoring and drinking water quality monitoring to agricultural
irrigation monitoring and control, IoT-based systems can provide valuable information to ensure
the quality of water sources. Advanced smart water monitoring systems can even use [oT
technology to monitor water flow rates and even the presence and distribution of water leaks.

3) Energy Monitoring: Considering there is a limited amount of global energy resources,
measures must be taken to ensure effective conservation. loT-based energy monitoring systems
can be used to track energy usage, detect any anomalies or changes that could indicate an issue
and inform decisions around energy conservation. This is particularly prevalent within the energy
distribution systems and through measurements at points of consumption, most notably through
the use of smart meters.

e Utilising this data can help prevent spikes in energy usage, stabilise the power grid, and
reduce the volume of fossil fuels used in homes and businesses. This data can also be used
to measure air quality and identify potential areas for improvement in terms of
sustainability.

e By recording energy consumption on a real-time basis, businesses can gain valuable
insights into their energy usage and make informed decisions around emissions reduction.

4) Commercial Farming: The agricultural sector is one of the most energy-intensive industries,
with commercial farming operations requiring huge amounts of energy to power irrigation
systems, lighting and cooling. loT-based systems can be used to monitor soil health, crop
conditions and water quality in order to inform decisions around pest control, fertilisation,
irrigation and land management. This data can also be used to inform decisions around energy
efficiency and help reduce the environmental impacts of agricultural operations. Using [oT-based
environmental monitoring as an essential aspect of modern sustainable farming, it enables
businesses to monitor and manage environmental conditions on a continuous basis. Not only can
this data be used to inform decisions around emissions reduction and sustainability, but it can help
farms reduce their environmental impacts while maintaining profitability. Other uses for
environmental monitoring within commercial farming include tracking the health of livestock,
predicting weather patterns and tracking soil temperature.

5) Toxic Gas Detection: The presence of harmful gases can be extremely dangerous to people’s
health and the environment. As such, the detection and monitoring of these gases is highly
important. loT-based systems can be used to detect any changes in gas levels that could indicate a
potential safety hazard or environmental issue. Predominantly used to monitor H2S or CO in a
refinery or petrochemical workplace, loT-based systems can help detect any hazardous gases and
inform decisions around emissions reduction. These systems are also used in parking garages,
enclosed workspaces, industrial sites and mining operations to monitor for the presence of carbon
monoxide and ensure safety. [oT connectivity can help systems quickly identify any dangerous
changes in gas levels and provide critical alerts to launch tasks, such as shutting down valves or
entire systems.
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6) Animal Conservation: The conservation of endangered species is a highly important issue and
one that can be addressed by utilising IoT-based technologies. Most national parks around the
globe use IoT-based environmental monitoring to intelligently track the animals and their
movements, allowing park rangers to effectively monitor the park. IoT sensors and cameras can
be used to monitor animal movement, detect changes in behaviour or any potential threats, and
inform decisions around wildlife protection. Data collected from this type of monitoring can
provide valuable insights into animal behaviour and inform decisions around conservation
management, habitat restoration and protection. Not only can these systems help ensure the safety
of endangered species, but they can also be used to monitor the impact of human activities on
wildlife.

The Internet of Things can provide insights into how humans are impacting the environment and
help inform decisions around emissions reduction and wildlife protection. But one must ensure
that he/she chooses the right SIM card for [oT purposes.

Artificial Intelligence and Iot Improves Environmental Sustainability:

When we talk about environmental sustainability, we often refer to the negative impact of
technologies on the world around us. Yet if we dwell more on the use than the potential of specific
innovations, we see that it all depends on how we choose to act. In fact, among the innovations of
the Internet of Things and Artificial Intelligence, several can help companies increase the levels of
environmental sustainability of their processes if used correctly.

Here’s how Artificial Intelligence and IoT can improve environmental sustainability:

Virginijus Sinkevi¢ius, Commissioner for Environment, Oceans, and Fisheries, said: “There is
only one planet Earth, yet between now and 2050, we will consume resources as if we had three
planets. The new plan will make circularity the norm in our lives and accelerate the green transition
of our economy. Future-oriented actions will create business and job opportunities, enshrine new
rights for European consumers, harness innovation and digitization, and ensure that nothing goes
to waste, as it does in nature.”

Artificial Intelligence and IoT for pollution reduction:

Pollution is one of the main factors of environmental degradation. Responsibility is linked to
factory emissions, pesticide use, and intensive livestock farming.

The Internet of Things can offer support for pollution reduction through connected sensors. Their
function is to measure values and monitor trends. [oT sensors will need to be placed at emission
points or at high risk of pollution to capture data adequately. Suppose the data collected by the
sensors are passed to an Al software from their analysis. In that case, it will be possible to create
predictive or prescriptive models that will serve to identify in advance the deviations in the
monitored values. Detecting such variations will allow corrective actions to be put in place before
the process gets out of control.
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There are various forms of pollution and, consequently, various possible applications, but we can
explain the subsoil contamination. Pesticides and intensive crops poison the soil, and part of these
harmful substances reach the groundwater modifying its natural balance.

With the use of connected drones equipped with Edge Computing and Artificial Intelligence
devices, it is possible to do, for example, intelligent monitoring of crops. That is, you can monitor
the land through computer vision. If the drone’s artificial intelligence has been trained to recognise
anomalies when the drone arrives at a spot that presents a problem, it will stop and send a signal
to the central office. This way, we can monitor large areas and save crops before we risk losing
them.

Artificial Intelligence and Iot for Environmental Protection:

The combined use of Internet of Things technologies and Artificial Intelligence does not only act
in the final stage of production processes. The real potential lies in the predictive phase. In fact,
thanks to innovations such as computer vision, it is possible to protect endangered forests and
animals through constant monitoring. In forests, it will be sufficient to install cameras that warn
of'a possible fire. While for animals, you can connect, in a non-invasive way, a device that monitors
the species by tracking their movements. The constant recording will trigger an alarm when the
animals are in places that could threaten their health.

Artificial Intelligence and IoT for waste reduction:

e When it comes to waste reduction, connected sensor technology has already shown its
potential. Just think of faucets with proximity sensors that stop water flow after hand
washing or lights that turn on as you pass by. The next challenge will be to recycle devices,
waste, and energy produced. A continuous recycling stream will require collecting usage
data from users’ connected devices. Companies will then be able to take action before the
item or service becomes waste.

e Every year millions of electronic devices become waste that damages the environment.
Large multinational companies have already started a path to reduce waste by working with
recyclable materials and monitoring devices even when they are in the hands of consumers.
In this way, it will be possible to replace the device before it breaks and recondition it
giving it a new life.

e The same goes for energy. The attempt to spread the Smart Grid also serves to minimise
energy waste. Thanks to the union between the connected sensors of [oT and the flexibility
of Artificial Intelligence, a sort of energy sharing is possible.

e Technologies and progress alone are not enough. Climate change shows how we are in an
emergency phase in which we all need to work together: institutions need to understand
that stricter regulations are needed; entrepreneurs need to get serious about activities that
go beyond economic return, and individuals need to understand that:
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Gandhi- “A better planet is a dream that begins to come true when each of us decides to
improve ourselves.”

Artificial Intelligence: What Can Al do?

Al that can think —‘._ N Al that can act

(“)

e e e beltalogb(

The Ability of Artificial Intelligence: Artificial Intelligence Senses

Words, thoughts, and actions are concepts that, in Artificial Intelligence, belong to the reasoning
sphere more than to the emotional one. When we talk about a probabilistic system, we have to
imagine software that, so programmed, could interpret our emotions. But feelings cannot be
translated into bits and bytes.

e The ability to Hear: Artificial Intelligence listens and responds using our language. Yes,
thanks to software that can understand natural language and thanks to technologies that
allow the recording of sounds. However, this does not mean that it will be able to provide
us with answers other than those built into the software’s programming.

e The ability to See: And more, can Artificial Intelligence see? It depends. The ability to
record images and turn a physical space into a digital one is the closest virtual aspect to
human sight. These abilities fall under computer vision and are applied through
technologies such as video surveillance.

e The ability to Think: How does Artificial Intelligence emulate human thinking? Through
neural networks and the use of algorithms typical of deep learning. However, we are still
far from obtaining a result as complex as that resulting from human reasoning.
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Artificial Intelligence simulated reasoning works like deductive thinking introduced by
Aristotle:

“All men are mortal, Socrates is a man, and therefore Socrates is mortal.”

In this sentence, you will start from true premises and true rules and get the correct result. In the
case of Al, if we enter verified data and train the software correctly, we will get exact results.

Al is based on a probabilistic system and a computational model. The probability of correct
answers increases as more data is entered and as the training path improves.

Then Al can be used to simulate the following cognitive activities:

e Schedule or plan actions such as those of operating and maintaining machinery.

e Graphically represent data resulting from simple reasoning. The data analysis implemented
by the marketing department with specific software is a perfect example of how time and
resources are optimised with Al

e Artificial Intelligence can see, hear and act by simulating human capabilities but only up
to a point.

The ability to Act: In companies, the combination of Artificial Intelligence and Robotic Process
Automation (RPA) generates a radical change. It improves process efficiency, optimises time and
resources, and reduces the risk of human error.

The result of the actions required of a software equipped with Artificial Intelligence can be of the
following types:

e descriptive: it scans and lists a series of actions, documents, and/or data in general,

e predictive: it predicts what might happen in a medium to long time based on the data it
analyses,

e prescriptive: starting from standard models related to the activity we want to analyse, the
software can tell us what could still be done to improve performance.

Digitizing the entire business system with the use of programs that leverage automation and Al
allows, for example, to:

e achieve constant interaction between departments working on the same process but at
different stages;

e automate activities that required dedicated resources and high time scales, as well as the
risk of making mistakes in repetition;

e get answers from processing huge amounts of complex data to manage.

THE AIM: This research paper aims in creating awareness among people about environmental
protection, honouring and protecting the planet Earth, by using smart technologies and simple tips
like: Reducing, reusing, and recycling, educating, conserving water, shopping wisely and planting
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trees, hoping for a greener tomorrow, from anywhere without risking health. So, "Green is the
fresh emblem of well-founded hopes”

RESULTS

We, Dr. Caroline Satur and Dr. Sunil Gouraha, being Nature lovers, who celebrate our green
Planet's birthday any time, followed the motto: “Go Green”, among students, together, by being
green, staying clean, thinking green, living green, being clean, going green, buying green, saving
green and keeping our planet evergreen which brought a huge difference! In this paper, we
surveyed and identified the most critical technologies used for green IoT which resulted in keeping
our environment and society smarter and greener, in which ICT revolution (i.e., FRID, WSN,
M2M, communication network, Internet, DC, and CC) had qualitatively augmented the capability
for greening IoT. Artificial Intelligence and IoT technologies, when used together improved
environmental sustainability by reducing waste, pollution and protecting the environment.

SUGGESTIONS:
We suggest:

e To look at digital as a set of indispensable tools to grow business and further enhance our
cognitive capabilities.

e Save the earth to save the hope of life in the future.

e FEarth day is our Green Planet's Birthday. To celebrate it every day.

e Earth is the only planet where we can live and rest. To use its resources but never waste
them.

CONCLUSION

The 10T provides insights into how humans are impacting the environment and helps inform
decisions around emissions reduction and wildlife protection. IOT has the power to pave the way
for a greener tomorrow by enhancing energy efficiency, resource management, environmental
protection, and promoting a circular economy. The tremendous technology development in the
21st century has many advantages. The growth of technology demands for high energy
accompanied with intention e-waste and hazardous emissions. Based on the critical factors of ICT
technologies, the things around us will become smarter to perform specific tasks autonomously,
rendering of the new type of green communication between human and things and also among
things themselves, where bandwidth utilisation is maximised and hazardous emission mitigated,
and power consumption is reduced optimally.

Gandhi- “A better planet is a dream that begins to come true when each of us decides to
improve ourselves.”
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Abstract- this review paper presents a survey report on the fuzzification of dual pairs of the
module in fuzzy and intuitionistic fuzzy sense and also opens the research gap in the field of
fuzzification of dual pairs of the module

1. Introduction

Here, we mention only a few pairs studied so far by different mathematicians. These dual pairs

arc-

Projective module and injective module.

Projective cover and injective envelope.

M-Projective module and M-Injective module.

Quasi Projective module and Quasi Injective module.

Quasi M-Projective module and Quasi M-Injective module.
Pseudo Projective module and Pseudo Injective module.
Pseudo M- Projective module and Pseudo M- Injective module.
Weakly Projective module and Weakly Injective module.
(P,M) — Projective module and (M, P) — Injective module.
Small module and Co- small module.

Radical of a module and Co-radical of a module.

Small generated module and Co — small cogenerated module
Generators and Co- generators.

Noetherian module and Artinian module.

Flat module and Co-flat module.

Hereditary module and Co — hereditary module.

Faithful module and Co- faithful module.

M-Generator and M-Co generator.

A crisp set is defined in such a way that a clear distinction exists between the elements and non-
elements in a given universal set. Sometimes real situations are nondeterministic and they can't be
understood precisely. Vagueness or imprecision can't be described as true or false. Lofti A.
Zadeh[42] 1965 introduced the notion of the fuzzy set (FS) to describe vagueness mathematically
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by assigning to each possible element in the universal set a value in [0,1] representing its grade of
membership in the fuzzy set. A larger grade denotes a higher degree of set membership.
Mathematically fuzzy set on X is a mapping A: X—>[0,1].

J.A.Gogun[11] in 1967 introduced the notion of fuzzy set with a lattice as the membership set.
This set is known as L- fuzzy set.

Fuzzy set theory has greater applications than, mathematics-based classical set. It has been applied

in mathematics, computer science, neural network, etc. In a very short time, it was applied in
algebra. The first paper on the fuzzy group was published by A. Rosenfeld [25] in 1971. The book
of Moderson and Malik [20] gives an account of the rapid growth of fuzzy algebraic concepts. In
this sequence, fuzzy module theory has been developed by many mathematicians. Consequently,
some dual pairs of the module are fuzzified.

After the introduction of the fuzzy set, many new concepts of sets like Soft set, Rough set, and
Pythagorean fuzzy set were proposed by many mathematicians but a very important generalization,
the intuitionistic fuzzy set (IFS) of the fuzzy set was introduced by K.T.Atanassov [1]in 1986. An
intuitionistic fuzzy set (IFS) A in X is an object

A={<X,1a(X),Va(x>:XEXY,

where function p.:X—>[0,1], v.:X—>[0,1] denotes the degree of membership and non-
membership respectively of each x€X and 0<p(x)+v.(x)<1 for all x€X.

Among lots of branches of pure and applied mathematics, abstract algebra was one of the first few
subjects where research was carried out using the notion of IFS. IFS group theory was developed
by R. Biswas [5]. In this context, IFS module theory as well as dual pair of IFS modules were
developed.

It is important to discuss the development of dual pair of FS module and IFS module as well as to
open the research gap in this area.

2 Discussion

2.1 Development of dual pair of module - A statement P about a class of modules and module
homomorphisms then its dual P* is the statement about the same class of modules and module
homomorphisms obtained by reversing the direction of each homomorphism and replacing each
composite fog of module homomorphism by gof. In this context, The pairs “Projective module”
and “InjectiveModule” was investigated by Cartan et al [6]. Azumaya et al [3] also discussed this
dual concept. The concept of “Quasi Projective module” and “Quasi Injective module” was studied
by Faith et al [8] ; Wu et al [41]. “Quasi M-Projective module” and “Quasi M-Injective module”
was studied by Singh et al [36] . Singh et al [37] also studied “Pure M-Projective” and “Pure M-
Injective”. The dual concepts “Weakly Projective” and “Weakly injective” was exposed by Jain et
al [16]. The dual pair “(P,M)-Projective module” and “(M,P)-Injective module” has been studied
by Shamsuddin[34]. Leonard [ 18] studied dual concepts “Small module” and “Co-small module”.
An extensive study of this pair was done by Rayer[24].
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Pareigis[22] studied the concepts of “Radical of a module and Co-radical of a module”. The dual
concepts “Generators” and “Co-generators” were studied by Kasch et al [17]. Matlis [19] studied
“Flat module” and “Co-flat module”. Shrikhande[35] studied the dual concepts of "Hereditary
module" and "Co-hereditary module". The dual concepts "Faithful module" and "Co-faith module"
were studied by Beachy [4].

2.2 Review of Dual pairs of the module in FS settings- After the introduction of fuzzy sets, the
literature on various fuzzy algebraic concepts has been growing rapidly. In particular, Negoita and
Ralescu[21] introduced and examined the notion of a fuzzy submodule of a module. Zahedi and
Ameri[43] explored fuzzy projectivity. Paul Isaac [13] introduced projective L-module
Fernandz[9,10] introduced the notion of fuzzy G-module and fuzzy G-module projectivity.

2.3 Review of Dual pairs of the module in IFS settings- As an important extension of fuzzy set
theory, Atanassov [1,2] introduced and developed the theory of intuitionistic fuzzy sets.Stoeva
andAtanassov [38] defined intuitionistic L-Fuzzy set. Using the Atanassov’sidea , Biswas [5]
established the intuitionistic fuzzification of the concept of a subgroup of a group. Later on, many
mathematicians worked on it and introduced the notion of intuitionistic fuzzy subring, intuitionistic
fuzzy submodule etc, See [12,15,23,26]. Sharma and Kaur[27] introduced the notion of
intuitionistic fuzzy G- modules and studied many properties in [28,29,30,31]. Sharma and
Kaur[32,33] introduced intuitionistic fuzzy G- module projectivity and intuitionistic fuzzy G-
module injectivity.Sharma [39] introduced Q-intuitionistic L-Fuzzy submodule and intuitionistic
L-Fuzzy prime submodule by Sharma and Kanchan [40].

3 Conclusion

After reviewing the literature on dual pair of modules and the development of this concept in FS
and IFS settings we find some research gaps in the field of IF and IFS settings of dual pairs of
Projective cover and injective envelop,.M-Projective module and M-Injective module,Quasi
Projective module and Quasi Injective module,Quasi M-Projective module and Quasi M-Injective
module, Pseudo Projective module and Pseudo Injective module,Pseudo M- Projective module
and Pseudo M- Injective module, Weakly Projective module and Weakly Injective module,(P,M)
— Projective module and (M, P) — Injective module,Small module and Co- small module,Radical
of a module and Co-radical of a module, Small generated module and Co — small cogenerated
module, Generators and Co- generators,Noetherian module and Artinian module,Flat module and
Co-flat module,Hereditary module and Co — hereditary module and faithful module and Co-
faithful module. . Algebra, Fuzzy set, and intuitionistic fuzzy set plays a significant part in the
development of modern science and technology. We expect that the research in this field will also
be useful in the development of modern science and technology and will open new dimensions for
researchers.
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Abstract

It is said that the twenty first century is the era of Information and Technology. In this era
we do all things which we were only imagine before some years past. From the last two decades
Wireless sensor network playing a vital role to complete these imaginations in all fields such as
educations, environment monitoring, agriculture sector, defense, health monitoring, commercial
sector etc.

Wireless sensor network is a spatially distributed autonomous device that composed by a huge
numbers of nodes which are deployed in close proximity to the phenomena to be monitored. India
holds first rank in population in the world. With increasing population, it is very difficult task to
maintaining a healthy environment. Wireless sensor network can provide information about
environment to us at very low cost. It can provide various information about environment such as
broadcasting data gathering. Computing to the administrator in any easy way. But in the way of
proper monitoring there are various difficulties faced by administrator like limited battery life,
coverage area, nodes deployment, overhearing etc. On the other hand India is an agriculture
country. But due to lack of agricultural related information such as climate, soil etc. Farmers are
neither getting proper output nor getting as much profit from agriculture. Through general
knowledge of the utility of WSNs farmers can get rid of this problem.

The aim of present paper to address the phenomena of Wireless sensor network and describes its
application parts for environment perspectives along with implementation in agriculture fields. So
that it can become user friendly and helps us to provide a healthy environment and can increase
the production in agricultural industry.

Keywords: WSN, Agriculture, Environment, Information-technology.
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Introduction:-

Agriculture has play an essential role in the progress of human civilization. Outstanding
to the enlarged demand of food additional labors and extraordinary techniques are being industrial
to multiply food production. Contemporary agriculture requires a bigger production of food to
meet the needs of the huge worldwide population. To attain this goal, new technologies and
solutions are being functional in agriculture to supply an most favorable alternative for collecting
and processing information to improve productivity. In adding together, the disturbing climate
change and water insufficiency stipulate new and improved methods for contemporary agricultural
exploitations. In this sense, technologies such as everywhere computing, wireless sensor network
(WSN), radio frequency modules, cloud computing, Internet of Things (IoT), satellite monitoring,
remote sensing etc are becoming gradually more popular. The increase of wireless sensor networks
has encouraged a new track in agriculture. Recently WSNs have been generally applied in a variety
of agricultural applications. Several articles that execute a state of the evaluation on the field of
WSNss in agriculture have been selected|3,7]

Sustainability:

Sustainability means meeting our own needs without compromise the capability of future
generations to meet their own requirements, human, social, economic and environmental are
known as the four pillars of sustainability.

Sustainable development:

Sustainable development is essential as it saves national budget, fulfils the needs of people,
conserve national resources, helps in the coordination between the national resources and people
and conserve national resources for future production.

Mathematical models and methods:

Mathematical models and methods are used broadly in the natural science, engineering
discipline and social science. Mathematical modeling is the process of formulating and improving
a model to stand for the data and to solve real world problems. Sustainable management practice
meets the needs of the present, without compromising the capability of future generations to meet
their own needs [6]. Mathematical modeling plays useful roles towards sustainable development
in arriving the understanding, forecast and control of development process. For sustainable
management practice, it is necessary to manufacture comprehensive mathematical models through
soft system methodology.

The needs Mathematical modeling:

The mathematical modeling a predictable as effective tool that could help examine
economic, environmental and ecological impact of different pollution control and resources
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protection actions, and thus aid planners or decision makers in formulating cost effective
management politics. Managing for sustainable raise a suit of mathematical problems, from the
dynamics of population development and population interactions, to the growth of sustainable
energy sources to the formation of management strategy for dealing with public goods and
common-pool resources [4,6].

Classification of the models are:

Group of Classification Criterion of classification
models
I Mechanistic Based on mechanism/underlying phenomena
Empirical Based on input-output, trials or experiments
II Stochastic Contains  Show  components that are
probabilistic nature
Deterministic Based on cause impact analysis
11 Lumped Parameters Dependent factors not work of uncommon
position
Distributed Dependent factors are a work of special
parameters
v Linear Super position standard applies
Nonlinear Super position rule does not applies
A% Continuous Dependent factor characterized over persistent
space time
Discrete Only characterized for discrete values of time/or
space
Hybrid Containing ceaseless and discrete behavior

Sensing Technologies

Sensing technologies experience volatile creativity, activities, exciting applications, and
innovations in the agricultural sector. Various technological firms and entrepreneurs show their
variety and enthusiasm to enter a enormous field of agriculture. Here we discuss some sensing
technologies along with their general products and their sensory role in the agricultural sector.
Table 1 provides a review on different agricultural sensing technologies
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Table 1 Agricultural sensors classification

Class Type Classification

Chemical sensors | pH sensor Soil and water quality monitoring
Biosensor Glucose and acids
Gas sensor Pollution and air quality

Physical sensors

Temperature sensor

Soil plant, crops and environment

Humidity sensor

Soil and environment

Watermark sensor

Soil humidity

Rain sensor

Environmental monitoring

Electrical conductivity

Soil monitoring

Solar radiation

Crops and plants

Underwater sensor

Salinity, solvents and quality

Underground sensor

Soil compaction and moisture

Mechanical sensor

Pest detector

Pest and bug detection

Pressure sensor

Soil compaction

Vibration sensor

Soil and atmosphere

Wind sensor

Speed and direction of air

Motion sensor

Environmental monitoring

Water flow sensor

Irrigation

Water level sensor

Ground and underground

Smart Pot

Parrot pot has introduce a smart pot, particularly for inside farming inside an in-situ
Bluetooth communication module. This smart pot is a appropriate element for greenhouse and
urban farming a variety of sensors are entrenched in this smart pot, for example fertilizer levels,
which help in continuous monitoring of the plants. [8]

Future directions

Sensor network technology is increasing day by day ,and many platforms and tools are
introduce to reduce and reduce human communications and contributions. The research work can
be improved by using some of the following fields

Wireless Platform

We can apply different sensor network platforms, such as, wasp mote platform [2],
Libelium platform [2], Fleck platform [9], and other platforms [5] [1] for future correspondence

Sensors

There are different other sensing devices like physical sensors ( humidity sensor, soil
moisture, watermark sensor), Mechanical sensor ( flow sensor, injectors and valves) and chemical
sensors ( biosensor, sensor) available in the market [10]
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Conclusion

Mathematical modeling the stage a very important role in sustainable management put into

practice or process in all aspect such as social, environmental and economical studies. The
sustainability of planet Earth depends on Mathematical science. In this paper we presented
different sensing technologies that enable smart agriculture.
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Abstract:

Sustainable development, an imperative global goal, encompasses the integration of economic,
social, and environmental considerations to meet the needs of the present without compromising
the ability of future generations to meet their own needs. International agreements, national
policies, and local governance plays crucial role in fostering a conducive environment for
sustainable practices. Emphasis is placed on the need for collaboration between governments, non-
governmental organizations, and the private sector to implement and monitor sustainable
development goals. The technological innovations are important as key drivers of sustainability.
Renewable energy, eco-friendly manufacturing processes, and smart technologies that contribute
to resource efficiency and environmental conservation are important factors for sustainability.
Additionally, the potential of emerging technologies, such as artificial intelligence and blockchain,
are also important in enhancing the effectiveness of sustainable development strategies.
Sustainable development emphasizes the significance of empowering marginalized communities,
ensuring gender equality, and fostering inclusive economic growth. Sustainable business practices
and corporate social responsibility as integral components of the global sustainability agenda are
discussed in this article. The role of sustainable finance and investment is also scrutinized as a
critical driver for fostering responsible business practices. The article provides overview of diverse
strategies for sustainable development, highlighting the interconnectedness of economic, social,
and environmental considerations, valuable insights for policymakers, businesses, and
communities seeking to navigate the complex landscape of sustainable development.

Keywords: Sustainable development, Emerging technology, Renewable energy, Artificial
intelligence.

Introduction:

In an era marked by unprecedented global challenges, the pursuit of sustainable development
stands as an imperative calling for collective action and innovative strategies (Reyers and Selig,
2020). The interconnected nature of economic, social, and environmental systems requires a
holistic approach that transcends traditional paradigms (Baumert and Winkler, 2005). This research
endeavors to explore and illuminate strategies for sustainable development, offering insights into
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the multifaceted dimensions of this critical pursuit. As the world grapples with complex issues
such as climate change, resource depletion, social inequality, and biodiversity loss, the urgency of
sustainable development becomes increasingly apparent (Reyers and Selig, 2020). The
interconnected crises underscore the need for comprehensive strategies that not only mitigate
immediate threats but also establish resilient foundations for the future. In this context, sustainable
development emerges as a visionary roadmap, guiding humanity towards a harmonious
coexistence with the planet and each other (Rimanoczy, 2020). At the heart of sustainable
development lie holistic frameworks that transcend narrow sectoral perspectives. Recognizing the
intricate interplay between economic prosperity, social well-being, and environmental integrity,
effective strategies must embrace collaborative governance models (Conti et al., 2019).
International agreements, national policies, and local initiatives should converge to create a
cohesive roadmap for sustainable development, fostering a spirit of global cooperation (Baumert
and Winkler, 2005). The role of technological innovations in steering sustainable development
cannot be overstated. From renewable energy solutions and precision agriculture to smart
infrastructure and data-driven decision-making, technology serves as a catalyst for transformative
change (Omri, 2020). This article will delve into the ways in which cutting-edge technologies
contribute to sustainability, examining their potential and challenges in reshaping the landscape of
development. Sustainable development is inherently linked to social inclusivity and community
empowerment. Strategies that prioritize the active involvement of communities in decision-
making processes ensure that the benefits of development are equitably distributed (Dugarova,
2015). By acknowledging diverse cultural perspectives, fostering inclusivity, and addressing social
inequities, these strategies lay the groundwork for truly sustainable progress that leaves no
community behind. Businesses, as key actors in the global economy, play a pivotal role in shaping
the trajectory of sustainable development (Dugarova, 2015). Embracing corporate social
responsibility, adopting environmentally friendly practices, and integrating sustainability into core
business strategies are essential facets of this endeavor. The research will scrutinize successful case
studies, exploring how businesses can become agents of positive change and contribute to the
broader goals of sustainability (Blowfield and Blowfield, 2013). As this article unfolds, it will
emphasize the importance of cultivating a long-term vision coupled with adaptability. Sustainable
development is not a static destination but a dynamic process that requires continuous reassessment
and evolution. Strategies must be resilient, capable of responding to emerging challenges while
staying aligned with overarching sustainability goals. Aims of this article is provide a
comprehensive understanding of strategies for sustainable development in the contemporary
global landscape. By scrutinizing the interconnected realms of policy frameworks, technological
innovations, community engagement, and corporate practices, the research seeks to contribute
valuable insights to the ongoing discourse on shaping a resilient and sustainable future for
generations to come.
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Policy Frameworks and Governance:

Effective governance and policy frameworks are foundational to sustainable development
(Dernbach, 1998). International agreements, such as the United Nations Sustainable Development
Goals (SDGs), guide global efforts. National policies and local governance structures play a
pivotal role, emphasizing collaboration across sectors and stakeholders (Morita et al., 2020). The
analysis underscores the importance of adaptive policies for addressing evolving challenges.
Effective governance and policy frameworks are foundational to sustainable development (Morita
et al., 2020). The Sustainable Development Goals (SDGs) are a set of 17 global goals established
by the United Nations in 2015 as part of the 2030 Agenda for Sustainable Development. These
goals were designed to address a range of interconnected challenges faced by the world, aiming to
improve social, economic, and environmental conditions (Fu et al., 2019). The Sustainable
Development Goals (SDGs) stand as a holistic framework guiding global endeavors towards
sustainability and fairness. These 17 goals encapsulate a spectrum of critical aims, spanning from
eradicating poverty universally to advancing gender equality and ensuring access to clean water
and sanitation (Halkos and Gkampoura, 2021). The objectives include ending hunger, promoting
good health, and guaranteeing inclusive and quality education for all. Emphasis is also placed on
fostering clean and affordable energy, sustainable economic growth, and resilient infrastructure
(Halkos and Gkampoura, 2021). Additionally, the SDGs prioritize efforts to reduce inequality on
a global scale and create inclusive, safe, and sustainable cities and communities (Halkos and
Gkampoura, 2021). Moreover, the goals underscore the importance of responsible consumption
and production patterns, urgent action on climate change mitigation, and the conservation and
sustainable use of marine and terrestrial ecosystems. Efforts to protect and restore biodiversity,
manage forests sustainably, and combat land degradation are integral parts of the agenda (Barbier
and Burgess, 2017). Furthermore, the SDGs advocate for promoting peaceful and inclusive
societies, ensuring access to justice, and establishing effective and accountable institutions at all
levels (Sachs, 2015). Strengthening global partnerships is highlighted as crucial for achieving these
ambitious goals, emphasizing collaboration and cooperation among nations, organizations, and
stakeholders worldwide. In essence, the SDGs serve as a comprehensive blueprint for addressing
the interconnected challenges facing humanity and the planet, aiming to create a future
characterized by sustainability, equity, and prosperity for all (Barbier and Burgess, 2017).

Technological Innovations:

Technological innovations play a key role in advancing sustainability across various industries
(Omri, 2020). These innovations contribute to more efficient resource use, reduced environmental
impact, and the development of solutions to address global challenges. Advances in renewable
energy technologies, such as solar and wind power, have significantly contributed to sustainable
energy production (Demirtas, 2013). Improved efficiency, cost reductions, and energy storage
innovations have made renewable energy sources increasingly viable alternatives to fossil fuels,
reducing greenhouse gas emissions and dependence on non-renewable resources (Strubell et al.,
2019). Technological innovations enable businesses and households to optimize energy use. Smart
grids, energy-efficient appliances, and advanced building management systems contribute to
reducing energy consumption and minimizing waste (Franco et al., 2023). Energy-efficient
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technologies play a vital role in achieving sustainability goals and addressing climate change
(Coeckelbergh, 2021). The development of electric vehicles (EVs) and associated infrastructure is
revolutionizing transportation. Electric cars, buses, and bikes contribute to reducing air pollution
and dependence on fossil fuels (Kumar and Alok, 2020). Innovations in battery technology
enhance the range and performance of EVs, making sustainable transportation more accessible
(Kumar and Alok, 2020). Technologies that support a circular economy, such as recycling robots
and advanced sorting systems, help reduce waste and promote recycling (Geissdoerfer et al., 2017).
Innovations in materials science enable the development of products that are easily recyclable or
biodegradable, supporting a more sustainable approach to production and consumption (Moshood
et al., 2022). Precision agriculture technologies, including drones, sensors, and data analytics,
enable farmers to optimize crop yields while minimizing resource use (Brodhag and Taliére, 2006).
These technologies contribute to sustainable agriculture by improving water management,
reducing pesticide and fertilizer use, and enhancing overall farm efficiency (Brodhag and Taliére,
2006). Smart city technologies leverage data and connectivity to enhance urban sustainability.
Intelligent infrastructure, including smart grids, waste management systems, and efficient public
transportation, contributes to resource optimization, reduced emissions, and improved quality of
life for city and rural residents (Shcherbina and Gorbenkova, 2018). Innovations in water
management technologies help address water scarcity and improve water quality. Smart irrigation
systems, water purification technologies, and real-time monitoring contribute to sustainable water
use in agriculture, industry, and urban settings (Clausen and Hafkesbrink, 2005). Smart irrigation
systems, water quality monitoring sensors, leak detection and monitoring, smart water meters,
rainwater harvesting systems, wastewater treatment technologies, desalination technologies,
aquifer recharge and storage, data analytics and decision support systems, drones and remote
sensing, cloud-based water management platforms, natural infrastructure solutions are important
technologies for the water management (Mpanga et al., 2023). On the other hand, Blockchain
technology enhances transparency and traceability in supply chains, supporting sustainable
sourcing practices (Park and Li, 2021). This is particularly relevant in industries such as fashion,
food, and electronics, where consumers increasingly demand information about the environmental
and social impact of products. Biotechnological innovations contribute to the development of
sustainable materials (Maddela and Garcia, 2021). This includes biodegradable plastics, alternative
packaging materials, and textiles produced using environmentally friendly processes (Maddela and
Garcia, 2021). Biotechnology also plays a role in creating sustainable alternatives to traditional
agricultural practices, such as lab-grown meat (Maddela and Garcia, 2021). Technologies related
to carbon capture and storage (CCS) are critical for mitigating the impact of industrial processes
on climate change (Mikunda et al, 2021). CCS innovations aim to capture carbon dioxide
emissions from industrial sources and power plants, preventing them from entering the atmosphere
(Mikunda et al, 2021). The internet of things (IoT) facilitates real-time environmental monitoring,
contributing to better decision-making for sustainability (Maheswa and Kanagachidambaresan,
2020). Sensors and connected devices monitor air and water quality, track biodiversity, and provide
valuable data for conservation and environmental management.
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Community Engagement and Social Inclusivity:

Community engagement and social inclusivity are integral components of sustainability initiatives
(Shand, 2018). Effective engagement with diverse communities and fostering inclusivity ensure
that sustainability efforts address the unique needs, perspectives, and concerns of all stakeholders.
Inclusive decision-making processes involve community members in identifying, planning, and
implementing sustainability projects. Seeking input from diverse voices ensures that the solutions
proposed are contextually relevant, addressing the specific needs and priorities of the community
(Shand, 2018). Collaboration with various stakeholders, including community organizations, local
businesses, non-profits, and government agencies, enhances the effectiveness of sustainability
initiatives (Brodhag and Taliére, 2006). A collaborative approach fosters shared responsibility and
mobilizes resources for collective action. Recognizing and respecting cultural diversity is crucial
for building trust and ensuring that sustainability initiatives are culturally sensitive. Engaging with
local customs, traditions, and knowledge systems helps create more inclusive and respectful
partnerships. Communication strategies should be inclusive and accessible to diverse audiences.
This involves using multiple communication channels, translating materials into different
languages, and ensuring that information is easily understandable for individuals with varying
levels of literacy (Thinyane et al., 2018). Sustainability education and awareness programs
empower communities to understand the importance of sustainable practices (Draghici, 2019).
These programs should be tailored to the specific needs of different demographic groups, ensuring
that information is relatable and actionable. Prioritizing social equity involves addressing historical
disparities and ensuring that sustainability benefits are distributed equitably. Consideration of
socio-economic factors, access to resources, and opportunities for marginalized groups is essential
for creating inclusive and just outcomes. Empowering community members involves building their
skills, knowledge, and capacity to actively participate in sustainability initiatives (Laiphrakpam et
al., 2019). Providing training, workshops, and resources enhances the community's ability to
contribute to and benefit from sustainability projects (Laiphrakpam et al., 2019). Supporting and
fostering community-led sustainability initiatives allows for grassroots solutions that are driven by
local knowledge and needs. Empowering communities to take ownership of projects increases the
likelihood of long-term success and sustainability. Identifying and addressing social barriers that
may hinder inclusivity is crucial. This includes factors such as discrimination, gender inequality,
and disparities in access to resources (Khan et al., 2018). Sustainable initiatives should actively
work towards breaking down these barriers. Encouraging diversity in leadership roles ensures that
a variety of perspectives are represented in decision-making processes. This helps avoid biases and
promotes a more comprehensive understanding of community needs (Khan et al., 2018).
Establishing mechanisms for ongoing feedback and communication allows communities to voice
their concerns, suggestions, and feedback regarding sustainability initiatives (Karatas and El-
Rayes, 2015). This iterative process ensures that projects remain responsive to evolving
community dynamics (Boeri et al., 2022). Recognizing and celebrating community achievements
fosters a sense of pride and ownership. Acknowledging the contributions of individuals and groups
within the community reinforces a positive cycle of engagement and collaboration (Boeri et al.,
2022). By prioritizing community engagement and social inclusivity, sustainability initiatives can
create lasting positive impacts that address the unique needs and aspirations of diverse
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communities. This approach not only strengthens the effectiveness of sustainability projects but
also contributes to building resilient, vibrant, and equitable communities.

Sustainable Business Practices:

Sustainable business practices involve adopting strategies and operations that balance economic,
environmental, and social considerations (Brodhag and Tali¢re, 2006). These practices aim to
create long-term value for the company, its stakeholders, and the broader community while
minimizing negative impacts on the environment (Brodhag and Taliére, 2006). Companies engage
in Corporate Social Responsibility (CSR) by taking responsibility for the social and environmental
impact of their operations. This involves contributing to community development, supporting
charitable causes, and integrating ethical considerations into business decisions (Moon, 2007).
Sustainable businesses prioritize environmental conservation and resource efficiency (Schillmann,
2020). They implement measures to reduce energy consumption, minimize waste, and limit their
carbon footprint (Schillmann, 2020). Adopting renewable energy sources and implementing eco-
friendly manufacturing processes are common practices (Fowler and Hope, 2007). Embracing a
circular economy involves designing products with the end of their life cycle in mind. This includes
reducing waste through recycling, reusing materials, and designing products for longevity (Fowler
and Hope, 2007). Companies may also engage in take-back programs and sustainable product
packaging (Steenis et al., 2017). Ensuring sustainability throughout the supply chain is crucial.
Companies assess and address the environmental and social impact of their suppliers. This may
involve selecting suppliers with sustainable practices, monitoring labour conditions, and
promoting fair trade (Fowler and Hope, 2007). Transparency in labour practices, along with efforts
to eliminate child labour and discrimination, is essential (Fowler and Hope, 2007). Sustainable
businesses leverage innovation and technology to improve efficiency and reduce environmental
impact. This may include adopting digital technologies, employing data analytics for resource
management, and investing in sustainable technologies that align with the company's goals (Ch’ng
et al., 2021). Engaging with stakeholders, including employees, customers, investors, and local
communities, is a fundamental aspect of sustainable business (Bugada et al., 2020). Open
communication, responsiveness to concerns, and incorporating stakeholder feedback contribute to
building a positive reputation and fostering long-term relationships (Bugada et al., 2020).
Sustainable businesses disclose their environmental, social, and governance (ESG) performance
through sustainability reports. This transparent reporting allows stakeholders to assess the
company's impact and commitments to sustainability (Bugada et al., 2020). Besides, companies
focus on developing products that have a minimal environmental impact (Brodhag and Tali¢re,
2006). This includes using sustainable materials, reducing energy consumption during production,
and designing products that can be easily recycled or repurposed (Schillmann, 2020). On the other
hand, promoting work-life balance, offering wellness programs, and providing opportunities for
skill development is important (Fowler and Hope, 2007). Employee satisfaction and engagement
are integral to the overall success of sustainable business practices (Brodhag and Taliere, 2006).
Sustainable business practices not only contribute to global sustainability goals but also enhance a
company's reputation, resilience, and long-term viability in an increasingly conscious marketplace
(Brodhag and Taliere, 2006). As consumers, investors, and emp loyees increasingly prioritize
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sustainability, integrating these practices becomes a strategic imperative for businesses across
various industries. There are some successful case studies for sustainable business practices:

Patagonia - The Outdoor Apparel Industry Pioneer

Patagonia, a well-known outdoor apparel company, has consistently demonstrated a commitment
to sustainability and environmental responsibility (Schillmann, 2020). The company's mission
statement, "Build the best product, cause no unnecessary harm, use business to inspire and
implement solutions to the environmental crisis," encapsulates its dedication to both quality
products and a sustainable ethos. Patagonia rely on sustainable practices by actively promotes a
circular economy by encouraging customers to repair and recycle their products (Schillmann,
2020). The company provides free repair services for its products, reducing the overall
environmental impact and promoting a culture of longevity over disposability (Schillmann, 2020).
Patagonia is a trailblazer in incorporating sustainable materials into its products. The company
actively seeks eco-friendly alternatives, such as organic cotton, recycled polyester, and responsibly
sourced down (Schillmann, 2020). Moreover, Patagonia places a strong emphasis on transparency
within its supply chain (Krchova, 2019). By actively engaging with suppliers, ensuring fair labor
practices, and tracing the origin of materials, the company aims to create a more sustainable and
ethical production process (Krchova, 2019). Beyond its own operations, Patagonia engages in
environmental activism. The company uses its platform to advocate for environmental policies,
actively supporting grassroots movements and initiatives that align with its sustainability goals
(Schillmann, 2020).

Impact:

Patagonia's holistic approach to sustainability has not only bolstered its reputation as a socially
responsible business but has also proven financially successful. By aligning their brand with
environmental values, they have cultivated a loyal customer base that values both quality products
and ethical business practices (Schillmann, 2020). This case study highlights how a business can
leverage sustainability not only for positive environmental impact but also as a key element of its
brand identity.

Unilever - Sustainable Living Plan

Unilever, one of the world's largest consumer goods companies, embarked on an ambitious journey
with its Sustainable Living Plan in 2010 (Siddique and Sultana, 2018). The plan outlines Unilever's
commitment to improving health and well-being, reducing environmental impact, and enhancing
livelihoods across its value chain (Siddique and Sultana, 2018). Unilever aims to decouple its
growth from environmental impact. The company has set targets to reduce its environmental
footprint, including goals to source 100% of agricultural raw materials sustainably and achieve
zero net deforestation (Hu and Zeng, 2024). The Sustainable Living Plan prioritizes social impact
by addressing health and well-being. Unilever's initiatives include improving hygiene practices,
enhancing nutrition, and promoting sustainable living through brands that contribute to positive
societal change ((Hu and Zeng, 2024). Unilever is committed to responsible sourcing of raw
materials, promoting fair labor practices and supporting smallholder farmers (Siddique and
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Sultana, 2018). The company works towards ensuring that its entire supply chain adheres to ethical
and sustainable standards (Henderson, 2015). Besides, Unilever invests in product innovation to
reduce the environmental impact of its brands. This includes developing products with lower water
and energy consumption, as well as exploring alternatives to traditional packaging materials
(Henderson, 2015).

Impact:

Unilever's Sustainable Living Plan has not only demonstrated its commitment to sustainability but
has also shown positive business outcomes. The company has reported increased brand loyalty and
market share for its sustainable living brands (Henderson, 2015). Unilever's case illustrates how a
multinational corporation can integrate sustainability into its core business strategy, aligning
financial success with positive social and environmental impact.

These case studies highlight how businesses, regardless of their size or industry, can become agents
of positive change by adopting sustainable practices. The experiences of Patagonia and Unilever
showcase that integrating sustainability into business strategies not only contributes to broader
environmental and social goals but can also lead to enhanced brand reputation and financial
success.

Importance of Artificial Intelligence (Al) in sustainability:

Artificial Intelligence (AI) has the potential to play a transformative role in advancing
sustainability across various domains, from environmental conservation to social equity (Nishant
et al., 2020). Al-powered technologies, such as satellite imagery and machine learning algorithms,
can enhance environmental monitoring (Vinuesa et al., 2020). These tools enable real-time
tracking of deforestation, wildlife migration patterns, and changes in ecosystems, facilitating more
effective conservation efforts (Vinuesa et al., 2020). Machine learning algorithms can analyse large
datasets to identify and track endangered species, helping conservationists make informed
decisions about habitat protection and restoration (Vinuesa et al., 2020). Moreover, Al can
optimize energy consumption and reduce greenhouse gas emissions (Henderson et al., 2020).
Smart grids, powered by Al algorithms, can dynamically manage energy distribution, optimizing
efficiency and integrating renewable energy sources (Hossain et al., 2016). Al models can also aid
in climate modelling and prediction, helping to understand and mitigate the impacts of climate
change. Besides, Al applications can improve the sustainable management of natural resources.
For instance, precision agriculture leverages Al to optimize crop yields, reduce resource use, and
minimize environmental impact (Nishant et al., 2020). Al-driven analytics can also aid in
sustainable water management, ensuring responsible use and conservation. On the other hand, Al
technologies contribute to more efficient waste management processes (Abdallah et al., 2020).
Intelligent sorting systems using computer vision and robotics can enhance recycling efforts by
identifying and sorting materials (Titenko, 2021). Predictive analytics can optimize waste
collection routes, reducing fuel consumption and minimizing the environmental footprint (Titenko,
2021). AT also helps in renewable energy optimization. Al algorithms can enhance the efficiency
of renewable energy sources (Dellosa and Palconit, 2021). Machine learning models can predict
energy demand, enabling better management of energy storage and distribution in systems relying
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on solar or wind power (Burnett and Kiesling, 2022). Al-driven optimization can improve the
overall performance and reliability of renewable energy infrastructure (Dellosa and Palconit,
2021). Al plays crucial role in social equity and inclusion. Al applications can contribute to social
sustainability by addressing issues related to accessibility and inclusivity (Rane, 2023). For
example, Al-powered language translation and voice recognition technologies can facilitate
communication across diverse linguistic communities, promoting inclusivity (Rane, 2023). Al can
improve disaster response efforts by analysing vast amounts of data to predict and assess the
impact of natural disasters (Sun et al., 2020). Al-driven systems can provide real-time information,
aid in evacuation planning, and enhance the overall resilience of communities facing
environmental threats (Sun et al., 2020). As we know education and awareness are an important
factor towards sustainability. Al-powered tools can be utilized for raising awareness and educating
the public about sustainability issues (Draghici, 2019). Virtual assistants, chatbots, and
personalized content recommendations driven by Al can disseminate information and encourage
sustainable behaviours (Draghici, 2019).

Conclusion:

The integration of sustainable practices into business operations, technological innovations,
community engagement, and the application of Artificial Intelligence (AI) are essential
components in addressing the urgent global challenges of sustainability. Through comprehensive
strategies that encompass economic, social, and environmental considerations, businesses can
become agents of positive change and contribute to the broader goals of sustainability. Case studies
of companies like Patagonia and Unilever exemplify how sustainability can be embedded into
corporate strategies, leading to both environmental stewardship and financial success.
Technological innovations, including Al, offer promising solutions to sustainability challenges
across various sectors. Al-powered tools facilitate environmental monitoring, optimize resource
management, and enhance disaster response efforts. Moreover, Al contributes to social equity and
inclusivity by addressing accessibility issues and promoting inclusive communication. Community
engagement and social inclusivity are integral to the success of sustainability initiatives. By
involving diverse stakeholders in decision-making processes, fostering inclusivity, and
empowering communities, sustainable projects can better address the unique needs and aspirations
of different groups. As we move forward, it is imperative to continue fostering collaboration among
governments, businesses, communities, and individuals to achieve the vision of sustainable
development. By embracing innovation, adopting sustainable practices, and prioritizing social
equity, we can build a resilient and prosperous future for generations to come. Through collective
action and concerted efforts, we can realize the vision of a sustainable world where the needs of
the present are met without compromising the ability of future generations to meet their own needs.
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Abstract: This work deals with synthsis and charactrization of novel activated charcoal derived
from root of casuarina cunninghaminana miq. Powdered activated charcoal was synthsized by
known method. carbonization was carried out at 300 °C followed by chemical activation by
impragnating with zinc chloride solution for twelve hours and further heated at 500 °C for one
hour. Synthesized charcoal was characterized by FTIR and futher studied with respect to its
carbonized sample and its presursor.

Keywords: Casuarina cunninghaminana miq, Activated charcoal, characterization.
Introduction:

Biomass wastes are commonly available in our sourrounding. These are cheap and renewable.
Activated charcoal preparation from renewable resources has recent interest. Activated charcoal
preparation from biomass resources, includes many materials like trees, leaves, plant roots, fruit
peels, and grasses. Activated charcoals are flexible adsorbents and their adsorptive properties are
due to their high surface area, microporous structure. Activated charcoal means to a larg range of
carbonized porous and high surface area materials. It has vary larg applications in water
purification, household and industrial waste water managment, refining, desalination, colour and
pollutant removal and medical applications. Activated charcoal can be prepared by both physically
and chemical activation method. chemical activation is more economical because it requires low
activation temperature, less processing duration and higher carbon content.!"!>

Activted chrcoal can be able for removal of heavy, poisonous metal ions from water, adsorption of
these metallic ions on to the surface of metal is due to the physisorption and chemisorption. !¢

Materials and Methods:
A) Sample collection and preparation.

The material which belongs to plant origin show high carbon content and low ash content. In
present study Casuarina Cunninghamiana miq root used for the synthesis of activated charcoal it
was collected from different area which are 15 km away from Malkapur. The roots were washed
thoroughly with water in order to remove the foreign materials. After washing all roots were sun
dried for 5 days. After sun drying material were ground into a fine powder using mortar and
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pestle.the moisture of material removed by heating at 110 °C for an hour in hot air oven after this
carbobization achieved.

B) Carbonization and Activation
Step-1

Carbonization of well dried sample was then carried out in a muffle furnace (Bio-techno Lab,
Model Al 7081) by placing a sample in a silica crucible at temperature of 300 °C for one hour.

Step-I1

It was ensuring absence of oxygen during carbonization. The charcoal thus produced was removed
from the furnace, washed with water after cooling and dried at 110 °C and ground with help of
mortar pestle by applying moderate pressure.

Step-111

Sieved through 100-200 mesh. Finally chemical activation was done according to the methods of
Grigis et al method with slight modification. The aqueous solution of Zinc Chloride (ZnCl») was
mixed with 25 g sample in the ratio 1:5 the mixture was soaked for twelve hours and later heated
to form a paste.

Step-1V

The paste was placed in the furnace and carbonized at 500 °C temperature for one hour. The sample
was cooled to room temperatur overnight.

Step-V

Futher washed with the distilled water and dried at 110 °C in an oven and allow to cool at room
temperature. The AC produced was sieved with 106 pm mesh, kept in an air tight bottle and
labelled as follows.2°

Sr. No Sample Code for sample
1 Casuarina Cunninghamiana miq (raw sample) CCRR

2 Casuarina Cunninghamiana miq (carbonized sample) | CCRC300

3 Casuarina Cunninghamiana miq (Activated sample) CCRACS500

Table :1 List of sample collected and synthesized activated carbons with their code.
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Result and Discussion:

Tble:2 list of FTIR characterized samples

Sr.No. | Possible assignments CCRR CCRC300 CCRACS500
(Precursors)
1 O-H str, -NH 3932, 3595, 3657 cm’! 3934, 3613 cm’!
3726,3558 cm’!
2 C-H in -CHz and -CH> 2838 cm’! 2995,2889 3047 cm’!
cm’!
3 -C=0 Str 1739 cm! -- -
4 Aromatic -C=C- 1605, 1512, 1385 cm™! 1428,1308 cm™
1428 cm’!
1_CCRR
2 CCRC300
|
b b




3_CCRACS00

FTIR spectra were used to characterize the surface functional group on the CCRR , the CCRC300,
CCRACS500 and Table 1 shows the list of sample collected and synthesized activated carbons with
their code. Table 2 shows the absorption peaks observed in precursor (CCRR) and absorption peaks
observed in corresponding carbonized sample (CCRC300) and activated charcoal (CCRACS500).

The precursor CCRR contained absorption band for carbonyl stretch and the same absorption
bands were absent in it’s corresponding synthesized carbonized sample CCRC300, and activated
carbon CCRACS500 indicating that the chemical activation broke many bonds in aliphatic and
aromatic species with elimination of many smallera and volatile substrate.?!

The C-H vibration in methyl and methylene groups strechings appears at 2838 cm™ in CCRR,
2995, 2889 cm™ in CCRC300, 3047 cm’l in CCRAC500. Which shows that bands are getting
weaker after activation, suggesting that carbinization of material is almost completed.??

The raw sample CCRR show absorption bands at 3932, 3595, 3726, 3558 cm™! for O-H stretchings
these bands decreased with increase in temperature that is carbocization at 300 °C and further on
impregnation with ZnCl, follwed by heating at 500 °C shows change in intensity of O-H band in
CCRACS500 is attributed to ZnCl, and heat treatment stages.**2*

Remarkably in newly synthsized activated carbon the absorption band intensity decreses abruptly
it shows the decrease in functionality in the main matrix of raw material and confirms the formation
of activated charcoal.
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Abstract -

This paper discusses the integration of big data in agriculture and its role in transforming the
management of farming processes. It highlights how data-driven agriculture has emerged as a
response to the challenges posed by growing food demandand climate change. By adopting
data-driven approaches, the agriculture industry hasevolved into a more high-tech and efficient
sector, leading to cost savings and the creation of new business opportunities. Through the
utilisation of big data and analytics, agriculture professionals can make informed decisions,
optimise resource allocation, and enhance overall productivity in this traditional yet increasingly
modernised field.

Keywords: big data; big data analytics; agriculture; farming; data-driven agriculture.
Introduction -

The future of our contemporary society depends critically on agriculture. It is recognised as one
of the earliest professions that humans have ever known. It serves asthe foundation of both the
national and global economies. The majority of rural populations in various countries, including
India and Africa, rely on agriculture for their livelihood. We get our food, energy, and medication
from agriculture.

The agriculture sector is currently confronted with a number of challenges, including climate
change, population growth, labour shortages, land and water scarcity, urbanisation, environmental
degradation, changing dietary patterns, adapting to new technology, getting more done with less,
etc. According to United Nations projections,there will be 9.8 billion people on the planet by
the year 2050, making it urgently necessary to increase food production in order to feed the
expanding population while using up less land for farming. Adopting cutting-edge technologies
like the Internet of things, cloud computing Things, cloud computing, GPS, satellites, drones,
robotics, and artificial intelligence can help us overcome these massive problems. These
technologies are revolutionising agriculture and producing enormous amounts of big data. Big
data is essential for agriculture to overcome the obstacles.
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The industrial, ecological, biotechnological, and most recently, big datarevolutions are just a
few of the revolutions that have affected agriculture. There is adigital revolution happening
there. Big data is playing a crucial role in boosting production as traditional skill-based
agriculture is quickly evolving into a digital and data-driven industry. A new generation of
techniques and technologies known as "BigData Analytics" is needed to extract usable
information from the created data. As shown in Figure 1 [2], data analytics aims to derive
knowledge and insight from data. Predictive data analytics and digital agriculture are
fundamentally reliant on digital information on soil, weather, climate, crops, etc.

KNOWLEDGE

INFORMATION

DATA

FIGURE 1: FROM DATA TO WISDOW [1].
Characteristics of Big Data -

Smart city services can be utilised using for big data (BD), a more recent technology. Big data
comes from three basic sources: machines, humans, and businesses. 42 "Vs" can be used to
characterise massive data, as seen in Figure 2 [3]. Volume, Velocity, Variety, Veracity, and Value
are the first five “Vs”.

1. Volume: This term describes the amount of data being produced both inside and outside
of organisations, and it is growing annually. Those who define BD as having a volume
greater than one petabyte.

2. Velocity: This represents the data generation pace that Internet users, mobile users, social
media users, etc. are producing at an unheard-of rate. To quickly collect and process data
and extract meaningful, usable information. BD has movement and velocity and can be
examined in real time.

3. Variety: Since big data may come from a variety of sources and be in a variety of formats
(such as videos, photos, audio, text, and logs), this term refers to the data types. The data
used in BD might be structured, semi-structured, or unstructured.
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4. Veracity: By this, we imply the accuracy of data, i.e., if the data originates from a reliable,

authentic, and responsible source. It implies that the quality of various largedata
sources varies widely. The statistics might not be entirely accurate.

Value: This is the crucial component of BD. It is what BD processing aims to achieve.
It alludes to the method of extracting hidden values from big datasets. It indicates the
benefit obtained from the evaluation of the available data. There is no point in managing
and storing data if one cannot derive any business value from it.

First Occurrence
2001
2012

2013

2014

FIGURE 2: THE 42 V’s OF BIG DATA [3].

On this basis, small data can be characterised as having low volume, low velocity, low diversity,

poor truthfulness, and low value. There are now five more "Vs" [5]:

1.

Validity: This describes how accurate and correct the data is. Additionally, it shows how
current it is.

Viability: This determines whether the data is pertinent for each use case. To maintain the
desired and exact outcome using analytical and predictive techniques, relevant data is
needed.

Valatility: Data fluctuate quickly because they are produced and subject tovolatility,
which controls this pace of change.

Vulnerability: Data's vulnerability is crucial because personal data must be protected at
all costs, especially in terms of privacy and security.

. Visualisation: Information must be presented to users in a clear and appealing manner.

Finding useful insights from extensive and complex clinical records is aided by proper
visualisation.

Some recommend the 5 "Vs" below as an alternative to the ones mentioned above: location,
flexibility, vocabulary, ambiguity, and validity
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Big data is advantageous to the healthcare, financial, airline, travel, restaurant,retail, automotive,
sporting goods, agricultural, and hospitality sectors. In farming, bigdata technologies are crucial
since equipment is fitted with sensors that collect data from the environment.

Analytics of Big Data -

Data is expanding daily, and big data analysis (BDA) has become essential foracquiring priceless
insights into data so that businesses may make sizable profits in the worldwide market. The smart
city paradigm is built on the Internet of Things (IoT) and BDA. BDA are required for smart city
programmes to work. We employ cutting-edgesoftware applications like Hadoop, MapReduce,
MongoDB, and NoSQL databases afterthe huge data is prepared for study. BDA describes how
we can use BD as a new kind of money for information transactions by extracting, validating,
translating, and using it. Itis a new field with the goal of making empirical predictions. Analytics
are used by data- driven organisations to inform decisions at all levels.

Data scientists are skilled in the use of tools that reveal links and patterns thatcould otherwise
go undetected. They are a component of almost every significant sector, and agriculture is no
exception. BDA in agriculture are predicted to lead to better farming methods, better decision-
making, and a more sustainable future for humanity. To improve farming practises and decision-
making, artificial intelligence and machine learning technologies will be used.

How Come Big Data in Agriculture?

For farmers, agricultural experts, and policymakers, data has traditionally beenviewed as a crucial
source of knowledge. Over a century has passed since farming was empirically based, but the
data was not digitised. There is a vast amount of organisedand unstructured data that the
agricultural sector must cope with. Information management is necessary in order to make
decisions that are both economically and environmentally sound. Crop data only becomes useful
for making profitable decisions when it is managed well.

BD is sometimes viewed as a technology and analytics combo that can gather and process data
more efficiently and quickly to support decision-making. It is the centre of in-depth, cutting-edge,
revolutionary business analytics. It warrants scholarly consideration from food scientists because
itis poised to replicate established interactions between stakeholders in the food system [10].
The use of analytics in agriculture has been expanding, with the goal of making the analytics
accessible to farmers. BD in agriculture is depicted in Figure 3 [11].

Agriculture is embracing big data in a big way, creating agricultural "big data,"which
necessitates significant expenditures in infrastructure for data processing and storage. Agricultural
BD refers to a large amount of data that is naturally produced at various stages, from seeding to
harvesting. Agreements on data availability, data quality, access to data, security, responsibility,
liability, data ownership, privacy, and cost allocation are crucial arrangements for the
administration of large amounts of data. Big data's requirement for the use of analytical tools to
derive value from it, increasing the productivity of farmers and agricultural experts, is a crucial
factor. BD can be expensive, time-consuming, and meaningless without this analysis.
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FIGURE 3: BIG DATA IN AGRICULTURE

Big Data Applications in Agriculture -

Farming methods and agro-food sector operations are about to undergo atransformation thanks to
BD and the internet of things. The use of BD is a crucial instrument for digitising the agriculture
industry. Digital technology is used in modern agricultural practises to transform traditional

agricultureinto modern agriculture. It encompasses digital agriculture, automated agriculture,

precision agriculture, smart agriculture, automated farming, lean agriculture, sustainable

agriculture, and more [12]. Smart farming, data-driven agriculture, precision farming, sensor

deployment and analytics, and predictive modelling are examples of BD uses in agriculture [13,

14].

1.

Smart Farming and Agriculture: Big data integration in the agricultural industry gives
rise to the idea of "smart farming" or "smart agriculture." Achieving smart farming is
agriculture's ultimate goal. Smart farming is the management of farms utilising data
analytics, communications systems, 10T, ICT, sensors, GPS, satellites, robotics, drones,
and other technological advancements. Farmers can gather data, keepan eye on field
conditions without physically visiting the field, and make strategic decisions thanks to
all of these tools [15]. The issues of agricultural production in termsof productivity,
impact on the environment, food security, and sustainability must bemet via smart
farming. A key instrument for dealing with and managing risks, dangers, diseases, and
insect attacks while ensuring sustainability is smart agriculture. Smart farming is shown
in Figure 4 [16].

Agriculture powered by data: Data-driven and data-enabled farming practises will
become more prevalent in the future. Agribusiness potential and cost savings are
provided by data-driven agriculture. It lays the foundation for future sustainable
agriculture. All parties have benefited from data-driven agriculture at all stages. BDA
isa crucial tool for agriculture that is driven by BD. Farmers may now analyse the
likelihood of disruptive events using BD and data-driven risk assessments.

Precision farming: Precision agriculture, as the name suggests, enables precise plant and
animal care. It aims to offer more precise farming methods for seeding and cultivating
crops. Its main goal is to assure sustainability, profitability, and efficiency by using big data
to inform current and upcoming decisions. It can be used in a variety of circumstances
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where there is a lack of rainfall, infertile soil, or worsening weather. A new structure for
the agriculture input sector is being pushed for by precision agriculture and data analytics,
necessitating a new set of competencies. Farmers may monitor crop health and other
natural occurrences with precision farming. Even before they start seeding, they can predict
the yields with perfect precision. Precision farmers are seeing unprecedented visibility into
their businesses [17].

Increasing Innovation and Productivity: Farmers must use data and innovationto
increase production and feed a growing world population as a result of rising global
food demand. Farmers can improve the management of essential resources, such as seed,
fertiliser, and pesticides, while also increasing yield by implementing precision
agriculture.

Resolving Environmental Issues: Farmers may find it easier to manage changes in the
environment by using data-driven farming. Resolving Environmental Issues: Farmers may
find it easier to manage changes in the environment by using data-driven farming. Data-
driven farming enables farmers to make informed decisions by optimising resource usage,
adapting to climate change, and reducing environmental impact for more sustainable
agriculture.

Cost savings and commercial prospects: Data-driven agriculture has a lot to offer the
agricultural industry. Farmers may be able to manage risk against the whims of domestic
and international markets better as a result of the savings.

Improved supply chain management: Farmers will be able to track their products all
the way through the supply chain thanks to the expanding availability ofrich data
and useful insights. The ability to customise products and services to the needsof the
market will benefit retailers, distributors, and other important stakeholders.

Risk evaluation: There have always been some dangers associated with farming, including
unforeseen crop diseases, natural disasters, and extreme weather that may be beyond the
control of the farmer. Almost any system, choice, or event may be taken into account in
the risk analysis strategy thanks to big data. Every error can be explained,along with
the suitable correction. Farmers may make sure that damage is kept to aminimum by using
real-time data. Benchmarking, sensor deployment, analytics, and predictive modelling all
use BD for risk assessment. Farmers can model and control the risks associated with
producing livestock and cultivating crops by employing these methods to make forecasts
using BD.

Crop management, animal care, supply chain management, crop forecasts, climate predictions,
benchmarking, visualisation, and food security are other applications of BDin agriculture.

Benefits -

Big data is predicted to lead to significant changes in both traditional and non- traditional roles. It
will alter how farms are run and maintained, as well as real-time forecasting and physical item
tracking. The use of BD has the ability to enhance food production, implement sustainable
solutions, and reverse alarming trends in food insecurity. BD and analytics may lead to the
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greatest efficiency gains and improvementsin the agricultural sector. It might be the most effective
strategy to transform the agriculture industry [18, 19].

Another advantage of using big data in agriculture is-

e Drive real-time operational decisions by providing predictive information aboutthe
outcomes of farming.

e Boost agricultural productivity.

e Enhance farming practises and resource usage, such as water and power.

e Make sustainable agriculture appealing to young people and future generations.

e Put a stop to labour migration.

e FEliminate food waste.

e Improve fleet management to improve delivery consistency.

e Increase the amount of investment in the agricultural sector.

Challeges -

Particularly in poorer countries, agriculture has various difficulties. Although big data holds a lot
of promise for the agricultural sector, its adoption and the question ofhow to make the gathered
information pertinent and useful for farmers remain its two biggest obstacles. The best technique
to make use of enormous volumes of data is still a huge challenge. Critics may wonder whether
BD analytics may someday replace peoplein a variety of roles given its rising use. When creating
predictive algorithms, which primarily rely on data, bias and variation are significant issues to
handle [21]. Farmers, especially those in poor countries, are the most inexperienced participants
in the application of BD to farming.

Big data in agriculture also faces the following difficulties-

e What will farmers do once agriculture has been automated and digitalized?

e Big data's potential is still mostly unrealized.

e Access to, ownership of, security of, and usage of farm data.

e Modern agriculture's culture raises several important moral and legal issues.

e There is a power imbalance between huge agribusinesses and farmers.

e Social inequality may grow as a result of unequal access to and use ofinformation.

e The "digital divide" could be a result of poorer countries' limited ICTinfrastructure and
expertise.

Despite the fact that the advantages of BD in agriculture greatly exceed the risks, there are still
issues that must be resolved before more BD applications in farming or agriculture are adopted.
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Conclusion -

Smart farming and big data are relatively new ideas. Agriculture will inevitablyuse big data.
International scholars and the industry are interested in how it may "revolutionise" the agricultural
sector. Cloud computing, social media, artificial intelligence, sensor technology, the Internet of
Things, robots, and mobile technologiesare some of the new capabilities supporting BD [22].
Currently, Europe and North America are the key regions where BD applications are discussed.
However, it is anticipated that usage will increase quickly in nations like China and India. It is
simplerfor nations that encourage the use of data-driven agriculture to meet their inhabitants'
requirements. BD will have a substantial impact on a number of elements of the agriculture sector,
although the extent of the impact is still unknown. The books [23, 24] contain additional details

on the application of BD in agriculture.
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Abstract:

This study focuses on ecofeminism within the novel "Mistress of Spices," penned by Chitra
Banerjee Divakaruni. "Mistress of Spices", within the lens of ecofeminism, intricately weaves
together the realms of nature, femininity, and cultural identity. The novel explores the life of Tilo,
a mistress of spices with mystical powers, who becomes a healer for the Asian community in
Oakland. The story delves into ecofeminist themes, examining the interconnectedness of women
and nature, as well as the exploitation of both.

Nature, symbolized by elements like fire, water, and the cycles of creation and destruction, emerges
as a central character. The use of spices becomes a metaphor for the healing and nurturing aspects
of femininity, echoing the ecofeminist perspective that sees women and nature as intertwined
entities.

The narrative unfolds against the backdrop of underwater life, islands, and oceans, reinforcing the
connection between women and the natural world. Ecofeminist principles are further accentuated
through the symbolic naming of each chapter after a spice, emphasizing the holistic integration of
nature into the story.

Chitra Banerjee Divakaruni's "Mistress of Spices" stands as a rich tapestry where ecofeminism
permeates the narrative, exploring the profound relationship between women, nature, and cultural
heritage

Keywords: Chitra Banerjee Divakaruni, Ecofeminism, Mistress of Spices, Spices, Tilo.
Introduction

Chitra Banerjee Divakaruni is an accomplished and acclaimed author known for her captivating
storytelling and exploration of the human experience, particularly through the lens of the South
Asian diaspora. Born on July 29, 1956, in Kolkata, India, Divakaruni has seamlessly woven her
cultural heritage into her literary works, creating a rich tapestry of narratives that resonate with
readers worldwide.

After completing her education in India, Divakaruni moved to the United States to pursue a
master's degree in English and a Ph.D. in English from the University of California, Berkeley. Her
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academic journey laid the foundation for her deep understanding of literature and culture, which
she skillfully incorporates into her writing.

Divakaruni's literary career took off with the publication of her first collection of short stories,
"Arranged Marriage," in 1995. The book garnered widespread acclaim and established her as a
formidable voice in contemporary literature. She further solidified her reputation with the release
of novels such as "The Mistress of Spices" (1997), "Sister of My Heart" (1999), and "The Palace
of Illusions" (2008), a reimagining of the Indian epic, the Mahabharata, from the perspective of
Draupadi.

Her works often explore themes of identity, magic realism, gender discriminations, ecofeminism,
immigration, family, and the intersection of tradition and modernity. Divakaruni's prose is imbued
with lyrical beauty and a keen insight into the human condition, making her novels and short stories
both emotionally resonant and thought-provoking.

The Mistress of Spices

“The Mistress of Spices’ is Chitra Banerjee Divakaruni’s debut novel shortlisted for Orange Prize.
Published in 1997, this novel unfolds within the aromatic confines of an Indian spice bazaar, where
the protagonist, Tilo, assumes the role of the Mistress of Spices, wielding the power to heal and
transform lives through the magic of her enchanted herbs.

The narrative navigates a delicate dance between the mystical and the human, as Tilo grapples
with the responsibility of maintaining the ecological balance of the spice bazaar and safeguarding
the vitality of the Earth. Divakaruni's evocative prose not only paints a vivid picture of the bustling
bazaar but also underscores the profound connection between the feminine and the natural world.
The spices, personified and revered as ancient guardians, become symbols of nature's resilience
and the strength inherent in femininity.

Set against the backdrop of an immigrant community in Oakland, California, "The Mistress of
Spices" subtly explores ecofeminist themes by delving into the ways in which Tilo, as the Mistress
of Spices, navigates the delicate equilibrium between her supernatural responsibilities and her
human desires. Her role embodies a symbiotic relationship with nature, emphasizing the idea that
the well-being of the earth is intricately linked with the empowerment of women.

In this novel, Divakaruni skillfully intertwines the threads of magical realism and ecofeminism,
inviting readers to contemplate the broader implications of human actions on the environment and
the feminine aspects of creation. "The Mistress of Spices" becomes not only a tale of enchantment
but also a subtle exploration of the ecological and feminist undercurrents that flow through the
narrative, making it a compelling and thought-provoking read.
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Ecofeminism

Ecofeminism, situated at the confluence of feminism and political ecology, employs a gender-
based framework to scrutinize the intricate relationships between humans and the natural world.
The term "ecofeminism" was coined by Frangoise d' Eaubonne in her 1974 work, "Le Féminisme
ou la Mort". Core to ecofeminist theory is the application of a feminist perspective to Green
politics, advocating for an egalitarian and collaborative society devoid of dominant groups.
Presently, distinct branches of ecofeminism, includes liberal ecofeminism, spiritual/cultural
ecofeminism, and social/socialist ecofeminism (or materialist ecofeminism), which offer varied
approaches and analyses. Ecofeminism's implications extend to diverse areas such as art, social
justice, political philosophy, religion, contemporary feminism, and poetry, showcasing its
relevance in multiple spheres of social thought.

Prominent ecofeminist scholars have contributed significantly to this discourse. Vandana Shiva,
an Indian scholar and environmental activist, emphasizes the symbiotic relationship between
women and nature. Shiva's work critiques the commodification of resources and the impact of
globalization on marginalized communities.

Carol J. Adams, known for her influential work "The Sexual Politics of Meat," explores the
intersections between sexism and speciesism. Adams argues that the objectification of women and
animals is interconnected, drawing parallels between the consumption of meat and the subjugation
of women.

In her seminal work, "The Death of Nature," ecofeminist philosopher Carolyn Merchant traces the
historical roots of the exploitation of nature and women, highlighting how the Scientific
Revolution and Enlightenment period contributed to the objectification and domination of both.

Ecofeminism contends that addressing the ecological crisis necessitates dismantling patriarchal
structures and fostering a holistic understanding of the interconnectedness between gender and the
environment. Ecofeminist scholar Ynestra King emphasizes that ecofeminism involves linking
various forms of oppression, adopting an approach centered on interconnected systems, and
seeking resolutions that emancipate everyone.

The Ecofeminist Study of “The Mistress of Spices”

Ecofeminism within the realm of Indian English literature unfolds as a nuanced exploration at the
convergence of environmental awareness and feminist perspectives. Across the passage of time,
Indian literary figures have crafted intricate narratives that establish connections between the
exploitation of women and the deterioration of the environment. Early literary contributions by
Raja Rao and R.K. Narayan subtly paved the way for ecofeminist themes, incorporating elements
of nature into traditional societal frameworks. In contemporary literary works, the resonant voices
of Shashi Deshpande, Anita Desai, Arundhati Roy, Kamala Markandaya have delved deeply into
the complexities of women's lives while concurrently addressing ecological concerns.

Chitra Banerjee Divakaruni's "The Mistress of Spices" emerges as a poignant exemplar, intricately
weaving nature, femininity, and cultural identity into a narrative where spices serve as metaphors
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for healing. The protagonist Tilo, an expert in the mystical potency of spices, dedicates herself to
aiding the South Asian community in California. Tilo undergoes training under the guidance of the
First Mother amid nature, honing her skills in utilizing spices for their healing properties.

Tilo, entered the world as the third daughter in a lower-class family, burdened with the weight of
being perceived as yet another dowry liability by her father. Tilo recounts the circumstances of her
birth with a vivid portrayal, describing a tumultuous night marked by a “steel-blue thunder, and
jagged lightning” (7). Originally named Nayan Tara, meaning “the star of the eye”, star seer, and
the blossom flourishing by the dusty road at birth, Tilo's unique circumstances unfold as she is
nourished with ass milk due to the scarcity of cow's milk during her infancy, hastening her
acquisition of sight and speech. She narrates her birth

Initially Nayantara, uncovered her enigmatic abilities, rendering assistance to the villagers in
resolving their predicaments and locating lost possessions. In acknowledgment of her benevolence,
she was showered with opulent gifts as tokens of gratitude. During her childhood, in a moment of
frustration and discontent, Nayantara projected a telepathic call with a golden hook over the waters,
resulting in a tragic turn of events where she unintentionally caused the demise of her parents and
the conflagration of her village. She narrates the coming of pirates in her village using the
following words:

“They arrived at dusk. Later I would think it a fitting time, that moment when day cannot be told
apart from night, truth from longing. A black mast cleaving through evening mist, a score of torches
flickering their avid red over hut and grainstack and cowbarn, already smelling of charred flesh.
And later, the flared eyes of villagers, mouths open to scream and only smoke billowing out”
(Divakaruni, 18).

The pirates set ablaze the village and carried Nayantara with them. Fire, in this context, marks the
inception of Nayantara's transformative journey. The anguish stemming from the loss of her
parents and the devastation of her village “stung (her) like live coals” (Divakaruni, 19). She
successfully dethrones the pirate chief, ascending to the position of queen among the seafaring
marauders. Embracing the throne, Tilo assumes the mantle of a spectral architect, wielding the
dual forces of creation and demise. Transitioning into a phase of her life as a pirate queen under
the moniker Bhagyavathi, she reflects upon her past and endeavors to discern her aspirations. The
narrative gracefully unfolds, painting Tilo's extraordinary journey as a vivid tapestry intricately
woven with the threads of various natural elements. This complex interplay casts a chiaroscuro
upon her character, revealing the profound consequences etched by her choices and actions in the
grand theater of life.

As Tilo traverses her narrative, her trajectory intertwines more intimately with the elemental
endowments of nature. Reflecting on her stint as a pirate queen, Tilo, like a seeker of celestial
truths, hungers for profound self-discovery. In a metaphysical ripple across the waters of fate, she
sends forth another telepathic call, evoking the elemental dance of a typhoon. The response, akin
to an otherworldly ballet, manifests in the salvation orchestrated by serpentine guardians beneath
the waves. Water and fire, those alchemic architects of her metamorphosis from pastoral ingenue
to maritime monarch, now serve as ethereal guides steering her towards a clandestine realm
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governed by the enchantment of spices and the alchemy of serpentine sorcery. As she immerses
herself in the water, Tilo awakens the following morning, finding herself disrobed on the shore
“sea-wet, naked, and stumbling on the sharp slippery stones” (Divakaruni, 42), a symbolic rebirth
marking the continuation of her mystical and transformative expedition.

Chitra Banerjee skillfully weaves a mesmerizing narrative, blending the world of spices with the
intricacies of nature. The setting becomes a character in itself, with the First Mother residing on
an island where Tilo lands. Chosen by the First Mother as the spice girl, Tilo undergoes a profound
transformation under the mentorship of the First Mother. Immersed in the serene yet mystical
ambiance of the island, Tilo dedicates her time to learning from the ancient wisdom of the First
Mother. The tale unfolds against the backdrop of a world steeped in mystery, set within the dark,
lustrous confines of an island surrounded by water, a place that feels both tangible and unsettling.

Divakaruni, employs a rich tapestry of similes, metaphors, and nature-inspired adjectives to infuse
depth into her narrations and descriptions. Describing the other spice girls, they are vividly
portrayed as "water wraiths, spirits of mist and salt, crying in the voice of the gulls" (Divakaruni,
34). Tilo adopts her new name Tilotama, signifying "Life giver, restorer of health and
hope."(Divakaruni, 42) The name Tilo, associated with sesame seeds, holds significance, with the
flower of sesame seeds being a symbol of beauty, and mothers often praying for their children to
have a nose resembling it. Golden brown under the influence of the planet Venus, Til, or sesame,
possesses healing properties. Tilotama, further, is likened to the most beautiful Apsara in the court
of God Indira, renowned for her elegance and skill in dance. Alongside her companions Aparajita,
a flower with victory-inducing qualities when its juice is applied to eyelids, and Pia, a tree whose
ashes, when rubbed on limbs, rejuvenate vigor, Tilotama's identity becomes intricately woven with
the transformative magic of nature's elements.

As the mistresses depart the island, Divakaruni paints a poignant picture, evoking the sensory
experience of rain falling “like pomegranate seeds” on their skin and the enchanting ambiance of
birdcalls and the First Mother's singing, where shameless naked swims occur “in lakes of blue
lotus” (54). Tilo articulates her sensory experience upon entering the Shampati Fire, describing
"Flametongues licking like a dream at my melting skin, flamefingers pressing down my eyelids" (
Divakaruni, 58). Shampati, a mythical bird, serves as a symbolic entity within the lore shared with
the mistresses of spice in the novel, embodying the transformative nature of conflagration and the
subsequent rebirth from ashes. Tilo, alongside her fellow mistresses, undergoes a ritualistic
immersion into this fire, resulting in their collective vanishing, only to awaken anew in diverse
locations across the world, be it in any country, town, or village, to fulfill assigned roles. This ritual
echoes the cyclical motif of destruction and regeneration, reminiscent of poetic lines where flames
dance like ephemeral dreams against her skin. The enigmatic journey through the Shampati Fire
thus encapsulates a profound metamorphosis, encapsulated in both the tangible and metaphorical
realms. Her profound love for spices goes beyond mere culinary appreciation; she possesses an
intimate knowledge of their origins, the symbolism of their colors, their aromas, and even their
true names. The very essence of these spices courses through her veins, as they willingly submit
to her command, revealing their properties and magical powers.
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Transported from the natural haven, where she had learnt under the guardianship of The Old
Mother, through the fire of Sampati, the Eastern phoenix, Tilo finds herself in Oakland. Chitra
Banerjee masterfully employs the elements of nature to transcend the confines of the natural world,
crafting a narrative that blurs the lines between reality and the mystical, offering readers a
captivating journey into the heart of a world shaped by spices and the enigmatic forces of nature.

Operating her shop named Spice Bazaar, strategically located at the corner, Tilo curates a collection
where every Indian spice finds a place. These spices, when in her hands, not only communicate
with her but guide her in crucial moments. The novel unfolds with each chapter named after a
specific spice, uncovering their unique powers and origins. In each chapter of the novel, the
timeless essence of nature is encapsulated in the names of various spices, serving as eternal
components of the natural world.

Throughout the protagonist's journey from Nayan Tara to Bhagyavati and eventually Tilotamma,
nature plays a vital role. The snakes befriended her in the childhood, shielding her from the sun in
childhood to playing with her. She describes her friendship with snakes as “the river snakes swam
with me skin to skin, arrows of gold cutting through sun-flecked water, telling stories”’( Divakaruni,
21). In her tenure as a pirate queen, yearning for a fresh beginning, serpents respond to her
telepathic summons. They intervene, rescuing her from the clutches of the pirates, unveiling the
existence of an island of spices under the watchful guardianship of the Old Mother. Even in her
role as the Mistress of Spices, known as Tilotamma, she intuits the invisible presence of these
serpentine beings in her Spice Store. To acknowledge their existence, she maintains earthen bowls
filled with milk in her store, a subtle tribute to the ethereal companions of her mystical world. The
ritualistic placement of earthen bowls filled with milk serves as a tactile homage, embodying a
silent covenant with these unseen denizens of her mystical domain. This act transcends mere
symbolism, assuming the character of a poetic gesture, where milk becomes an offering to the
ethereal guardians inhabiting the interstices of her enchanted world.

The narrative is intricately interwoven with the five elements—air, water, earth, space, and fire—
essential components of nature. The fire of Sampati, the water through which messages are sent,
the names of mistresses, and the figurative language employed all emerge as eternal facets of the
natural world. The novel's denouement, marked by a devastating earthquake symbolizing the
Indian philosophy of creation, preservation, and destruction, completes the cyclical narrative. This
event bonds Raven, the male protagonist, to Maya, the name given to Tilo by Raven, revealing the
tumultuous and violent side of nature

In the pursuit of an elusive "earthly paradise," Tilo and Raven embark on a quest for a utopian
existence. The vivid imagery of their surroundings paints a picture of this dream world, “high in
the mountains pine and eucalyptus, and the damp odour of redwood, bark and cone, a stream so
cool and fresh to the mouth you feel you’he never tasted water before” (199). However, the
realization dawns that the creation of a new world is possible amidst the ruins of devastation. As
Tilo contemplates her return to the assigned role as the Mistress of Spices in Oakland, she dispels
the notion of an idyllic sanctuary, asserting that true transformation emerges from the ashes of
destruction, amidst the soot, rubble, and crisped remnants of what once was. In a poignant dialogue
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with Raven, she dismantles the romanticized notion of paradise, articulating a reality tainted by
the weaponry of hate and the intoxicating allure of dreams leading to suffering. She says “there is
no earthly paradise, except what we can make back there, in the soot in the rubble in the crisped-
away flesh. In the guns and needles, the white drug-dust, the young men and omen women lying
down to dreams of wealth and power and waking in cells. Yes, in the hate in the fear.” (Divakaruni,
315) The refusal to abandon the anguish and despair left in the wake of destruction underscores an
ecofeminist ethos, resonating with the interconnectedness of women, nature, and societal
structures. Tilo's insistence on addressing suffering, even if she wasn't the direct cause, aligns with
the ecofeminist imperative to confront and rectify the environmental and societal consequences of
human actions.

Commencing with Nayantara's inception as a foreseer, unwittingly becoming a crucial asset for
sea pirates due to her unintentional telepathic call, the cycle unfolds. Bestowed with the name
Bhagyamati (bringer of luck) by the pirates, an irony surfaces as her presence inadvertently leads
to the plundering of her village and the tragic demise of her parents at the hands of the marauders.
This exploration underscores the cyclical nature of creation, preservation, and destruction inherent
in the narrative. As the narrative progresses, Nayantara's transformation into Tilo continues with
her initiation as the spice girl by the First Mother. Towards the conclusion, a pivotal turning point
emerges as all bestowed powers are reclaimed and destroyed. Tilo, formerly Nayantara, disrupts
the established order by violating rules through forming emotional attachments, leading to her
rebellion and eventual transformation into a beautiful lady. The devastating earthquake,
symbolizing destruction, unfolds, wiping away everything. However, even in destruction, there is
an implicit promise of renewal, as life sprouts anew from the rubble. This cyclical pattern reflects
the profound resilience of nature and the inherent capacity for regeneration, even in the face of
overwhelming destruction

Conclusion:

This paper has aimed to shed light on the ecofeminist undertones in Chitra Banerjee Divakaruni's
novel "The Mistress of Spices." While Divakaruni's literary oeuvre is often scrutinized through the
prisms of feminism and diaspora, this exploration highlights her adept incorporation of ecofeminist
elements, enriching the narrative with layers of depth, intrigue, and stylistic nuance. The novel
intricately weaves together the threads of nature, femininity, and cultural identity, presenting a
nuanced exploration at the intersection of environmental consciousness and feminist perspectives.

Divakaruni's portrayal of Tilo, the Mistress of Spices, unveils a symbiotic relationship between the
protagonist and the natural world, emphasizing the interconnectedness of women and nature. The
incorporation of serpentine symbolism, the island of spices, and Tilo's intimate connection with
the elements exemplify the ecofeminist themes threaded into the narrative. Tilo's role as a guardian
of spices and her responsiveness to the unseen serpentine entities in her spice store underscore the
importance of acknowledging and preserving the delicate balance between humanity and the
environment.

While this paper focuses on "The Mistress of Spices," Divakaruni's extensive body of work offers
a plethora of avenues for further exploration of ecofeminist themes. Future studies could delve into
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the recurring motifs of nature and feminism in her other novels, providing a comprehensive
understanding of how these themes manifest across her literary landscape. Additionally,
comparative analyses with works by other Indo-American and Indo-Anglian authors may offer
valuable insights into the broader context of ecofeminism within South Asian literature.

As literature continues to serve as a mirror reflecting societal values and concerns, the exploration
of ecofeminism in Divakaruni's works not only contributes to the understanding of her artistic

vision but also stimulates broader conversations on the intricate relationships between women,

nature, and societal structures within the context of the Indian diaspora.
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Abstract:

Green chemistry is one of the most explored topics these days. Major research on green chemistry
aims to reduce or eradicate the production of harmful bi-products and maximizing the desired
product in an eco-friendly way. The green chemistry is required to minimize the harm of the nature
by anthropogenic materials and the processes applied to generate them. Green chemistry indicates
research emerges from scientific discoveries about effluence responsiveness. Green chemistry
involves 12 principals which minimize or eliminates the use or production of unsafe substances.
Scientists and Chemists can significantly minimize the risk to environment and health of human
by the help of all the valuable ideology of green chemistry. The principles of green chemistry can
be achieved by the use environmental friendly, harmless, reproducible and solvents and catalysts
during production of medicine, and in researches. Green chemistry could include anything from
reducing waste to even disposing of waste in the correct manner. All chemical wastes should be
disposed of in the best possible manner without causing any damage to the environment and living
beings. This article presents selected examples of implementation of green chemistry principles in
everyday life.

Keywords: Green Chemistry; Environment; Sustainability; Sustainable Development
INTRODUCTION

Chemistry plays a prominent role in our daily lives in production of food products, medicines and
other useful things like cosmetics, dyes agrochemicals, paints, polymers etc. but during the
synthesis of these useful products some unwanted harmful substances are also formed in large
quantity. They impart adverse effects on environment and on human health. Thus, clean or green
chemical substances are needed. Concept of Green chemistry incorporates a new approach to
synthesis, processing and application of substances in such a manner so as to minimize the hazards
to health and environment. This green approach may be called as eco-friendly chemistry,
environmentally benign chemistry, clean chemistry, benign design chemistry. First initiative was
carried out by environmental protection agency of US (EPA) in 1991 for sustainable development
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[1]. Green chemistry has been proved to be an advanced and challenging branch of chemistry with
negligible threats to life and environment.

Sustainable development has become the accepted orthodoxy for global economic development
and environmental protection since the end of the twentieth century. Sustainable development
means many things to many people and the range of actions and their implications is as varied.
“Sustainable Development is development that meets the needs of the present without
compromising the ability of future generations to meet their own needs.” Green Chemistry is the
universally accepted term to describe the movement towards more environmentally acceptable
chemical processes and products. It encompasses education, research, and commercial application
across the entire supply chain for chemicals. Green Chemistry can be achieved by applying
environmentally friendly technologies — some old and some new. While Green Chemistry is widely
accepted as an essential development in the way that we practice chemistry, and is vital to
sustainable development, its application is fragmented and represents only a small fraction of
actual chemistry. The concepts of “Green Chemistry” and “Sustainable Chemistry” have meanings
that, while different, are not in contrast with each other, especially in recent times. The two
adjectives, “green” and “sustainable,” often have a somewhat different connotation according to
the country or region where they are used. Currently, Green/Sustainable Chemistry is present in
all countries around the world, playing a central role in research, cooperation, initiatives, networks,
education, and university courses. Chemistry has a central role in evolution, especially in the slow
but spectacular transition from the robust inorganic continental crust to the more and more
sophisticated and fragile biosphere in the aqueous environment, frequently immobilized on and
within the cracks and interstices of the landscape. While it is impossible to identify the exact time
when a mixture of chemicals has formed the first living system, The long-term physical conditions
of the Earth have become the concerns of more and more people due to the local, regional, and
global environmental impacts of private and commercial activities of the rapidly growing
population. Consequently, chemistry has blossomed, many different molecules and materials such
as mono-, di-, and poly-carbohydrates, aromatics and lignin, amino acids and proteins, nucleic
acids and DNA/RNA were synthesized by Nature [2,3]. Some of these have become building
blocks of life, others have been serving Nature as simple to sophisticated reagents and catalysts,
or become part of the control and information systems. In the early phase of evolution, the
outcomes of chemical reactions were depended only on the local environmental parameters
(temperature, pressure, light, acidity, concentrations, etc.) and proceeded according to the rules of
thermodynamics and kinetics. The term represents the assumption that chemical processes that
carry environmental negatives can be replaced with less polluting or nonpolluting alternatives.
Green Chemistry is utilization of a set of principles that reduce or eliminates the use or generation
of hazardous substances in the design, manufacture and application of chemical products. Green
chemistry involves the design and redesign of chemical syntheses and chemical products to prevent
pollution and there by solve problems.
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OVERVIEW OF GREEN CHEMISTRY

Green chemistry is a field of research that seeks to investigate ways to reduce the environmental
impact of chemical products and processes. These processes and products include the development
of “greener” technologies, such as the use of renewable energy and the design of new, more
efficient chemicals. Through green chemistry, scientists attempt to create more efficient systems
that require fewer hazardous chemicals and fewer emissions of air and water pollutants. One
example of green technology is the use of biocatalysis, which is the use of catalysts that are found
naturally in the environment. The development of green chemistry has started slow by sporadic
activities of concerned scientists and engineers to prevent environmental or health issues caused
by chemicals, reactions or processes, some of which were discussed in the previous section. While
the oldest examples of green chemistry were not labeled green, some of the early green concepts
and strategies were practiced under the name of environmentally friendly molecules and materials,
reactions, and processes. While water is the medium of life, its use in organic chemistry only
started in 1980 for the hydrophobic acceleration of Diels—Alder reactions. The fundamentals of
the first aqueous process for the hydroformylation of propylene to normal and isobutanal was
invented in 1975 and commercialized in 1984 [4,5].

GREEN CHEMISTRY AND SUSTAINABLE DEVELOPMENT

“Green chemistry” and “sustainability” are not just sound bites, but a new paradigm that promises
to have a deep and lasting impact on the science of chemistry. Green chemistry and sustainability
essentially go hand in hand. Sustainable development is meeting the needs of the present
generation without compromising the ability of future generations to meet their own needs.
We need greener chemistry- chemistry that efficiently utilizes renewable raw materials, eliminates
waste and avoids the use of toxic and or hazardous solvents and reagents in both products
and processes-in order to achieve this noble goal. Green chemistry embodies two main
components. First, it addresses the problem of efficient utilization of raw materials and the
concomitant elimination of waste. Second, it deals with the health, safety and environmental
issues associated with the manufacture, use and disposal or re-use of chemicals. Green
chemistry is one of the most fundamental and powerful tools touse on the path to sustainability. In
fact, without green chemistry and green engineering, there is no path to sustainability [6,7].

THE 12 BASIC PRINCIPLES OF GREEN CHEMISTRY

The concepts of green and sustainable chemistry have gained significant attention around the
world, given their potential to innovate and advance chemistry to help achieve the SDGs and their
targets. In the past, chemistry has caused many environmental problems but chemical industry is
now trying to address some of these issues by applying the Twelve Principles of Green Chemistry

[8].

1. Prevention — it is better to prevent waste than to treat or clean up waste after it has been
created.

2. Atom Economy — synthetic methods should be designed to maximize the incorporation of
all materials used in the process into the final product.
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10.

1.

12.

Less Hazardous Chemical Syntheses — wherever practicable, synthetic methods should
be designed to use and generate substances that possess little or no toxicity to human health
and the environment.

Designing Safer Chemicals — chemical products should be designed to affect their desired
function while minimizing their toxicity.

Safer Solvents and Auxiliaries — the use of auxiliary substances (e.g. solvents, separation
agents, etc.) should be made unnecessary wherever possible and innocuous when used.
Design for Energy Efficiency — energy requirements of chemical processes should be
recognized for their environmental and economic impacts and should be minimized. If
possible synthetic methods should be conducted at ambient temperature and pressure.

Use of Renewable Feedstock — a raw material or feedstock should be renewable rather
than depleting whenever technically and economically practicable.

Reduce Derivatives — unnecessary derivatization (use of blocking groups,
protection/deprotection, and temporary modification of physical/chemical processes)
should be minimized or avoided if possible, because such steps require additional reagents
and can generate waste.

Catalysis — catalytic reagents are superior to stoichiometric reagents.

Design for Degradation — chemical products should be designed so that at the end of their
function they break down into innocuous degradation products and do not persist in the
environment.

Real-time Analysis for Pollution Prevention — analytical methodologies need to be
further developed to allow for real-time in-process monitoring and control prior to the
formation of hazardous substances.

Inherently Safer Chemistry for Accident Prevention — substances and the form of a
substance used in a chemical process should be chosen to minimize the potential for
chemical accidents, including releases, explosions and fires.

1 2. Minimize potential
: I. Prevent waste
for accidents
2. Maximize atom

economy

I 1. Analyze in real time
to prevent pollution /
\ ] 3. Less hazardous

chemical syntheses

10. Design
chemicals and ﬁ GREEN
products to CHEMISTRY % 4. Safer chemicals
degrade after use and products

9. Use catalysts \ 5. Safer solvents and
reaction conditions

6. Increase energy

8. Avoid chemical
efficiency

derivatives 7. Use renewable
(protecting groups) feedstocks

Fig -1 : The Basic Principles of Green Chemistry
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OPPORTUNITIES AND GOALS FOR SUSTAINABLE DEVELOPMENT

Recent innovations in chemistry and advanced materials have created new opportunities
throughout the value chain to advance sustainability. These include, for example: revolutionizing
energy storage and battery development; creating sustainable building materials; improving the
recyclability and biodegradability of a number of products; or turning carbon dioxide (CO2) and
wastes into chemical feedstocks and valuable products. The Sustainable development Goals also
knows as the Global Goals were adopted by the United nation in 2015 as a universal call to action
to end poverty, protect, and ensure that but 2030 all people enjoy peace and prosperity [5,6]. The
important sustainable goals are:

No poverty

Zero hunger

Good health and well-being
Quality education

Gender equality

Clean water and sanitation
Affordable and clean energy
Decent work and economic growth
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Industry, innovation and infrastructure
. Reduced inequalities
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Fig-2: The Sustainable development Goals (SDGs)
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It can be achieved through new designs and innovations in chemistry that provide desirable
functions and services of chemicals, materials, products, and production processes without causing
harm to human health and the environment, while meeting broader development objectives.

FUTURE TRENDS AND CHALLENGES FOR SUSTAINABLE DEVELOPMENT

This section summarizes some key areas in the future relationship between sustainable
development and regulation and their implications for producers, researchers, and society as a
whole. Although differences exist in the characterization of green and sustainable chemistry,
available - albeit limited - data suggests that supply and demand for greener and more sustainable
chemistry products have significantly grown over the past years. Environmental performance in
OECD (The Organization for Economic Cooperation and Development) countries had improved
in several respects since 1990, it argued that this improvement had come at the expense of the
economic aspects of sustainable development. The OECD also argued that the cost of achieving
these improvements could have been less [9].

GREEN CHEMISTRY EDUCATION FOR SUSTAINABLE DEVELOPMENT

Modern chemistry education is challenged by both the political aim of a sustainable development
of our society in general as well from the call for green chemistry strategies in chemical research
and industry in particular. School chemistry education should promote competencies of the young
generation to become scientifically literate. This means chemistry education has to contribute to
making students capable of actively participating in society. Competencies need to be promoted to
allow students to understand and participate in societal debate about applications of chemistry and
technology. One prerequisite is that students should achieve substantial chemistry knowledge in
the context of respective sustainability issues to understand the underlying developments,
alternatives and dilemmas. But, subject matter knowledge will not be enough. The students as
future citizens also need to learn how societal debate about questions related to chemistry, industry
and the environment functions as well as develop skills to involve themselves together with others
in the societal processes of democratic decision making [10,11].

GREEN CHEMISTRY IN DAY-TO-DAY LIFE

Green chemistry widely used in the chemical, pharmaceutical, paper, polymer, clothes and colour
industry. It plays a key role in different energy science, and the manufacture of innovative
technique to make solar cells, fuel cells, and batteries for storing energy [12-16].

1. Green dry cleaning of clothes: Perchloroethylene (PERC) used for dry cleaning of clothes
is now known to contaminate ground water and suspected to be carcinogenic. Micelle
technology developed by Joseph De Semons, Timothy R mack and James Mc Clain
introduced use of liquid CO2 and a surfactant thus eliminating the use of halogenated
solvents |[.

2. Versatile bleaching agents: Paper is manufactured from wood (Contains 70%
Polysaccharides and 30% lignin). To obtain good Quality Paper lignin should be removed
completely.
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Turbid water clear: Tamarind seed kernel powder, discarded as agriculture waste, is an
effective agent to make municipal and industrial waste water clear. The present practice is
to use Al-salt to treat such water. It has been found that alum increase toxic ions in treated
water and could cause diseases like Alzheimer’s on the other hand kernel powder is not-
toxic and is biodegradable and cost effective. For the study, four flocculants namely
tamarind seed kernel powder, mix of the powder and starch, starch ad alum were employed.
Flocculants with slurries were prepared by mixing measured amount of clay and water. The
result showed aggregation of the powder and suspended particles were more porous and
allowed water to ooze out and become compact more easily and formed larger volume of
clear water. Starch flocks on the other hand were found to be light weight and less porous
and therefore didn’t allow water to pass through it easily. The study establishes the
powder’s potential as an economic flocculant such as K2SO4Al (SO4)324H20 (potash
alum).

In production of chemicals from glucose: Glucose is alternative for product chemicals.
Biotechnological strategies are used to control the production of fragrant compounds.
Compounds inclusive of catechol, hydroquinone, and adipic acid, every compound of
which be able to be vital, may be synthetic.

Polysaccharide Polymers: They are an essential group of compounds that include
widespread packages. They have got their dangerous consequences. The big range of
compounds can be exploited. Polysaccharide because the feedstock has to be used as
beginning materials due to the fact that it’s far extra environmentally feedstock.

Solar Array: One of the best-known examples of green technology would be the solar cell.
A solar cell directly converts the light energy into electrical energy through the process of
photovoltaics, thus reducing greenhouse gases.

Reusable water bottle: Another simple invention that can be considered green is the
reusable water bottle. Drinking lots of water is healthy. Reducing plastic waste is great for
the environment. Trendy reusable water bottles are health- promoting, eco-friendly, and
green.

Green building technology: Green buildings use various environmentally friendly
techniques to reduce their impact on the environment. Reclaimed materials, passive solar
design, natural ventilation and green roofing technology can allow builders to produce a
structure with a considerably smaller carbon footprint than normal construction. These
techniques not only benefit the environment, but they can produce economically attractive
buildings.

Pharmaceutical Applications: Ibuprofen is nonsteroid and anti-inflammatory drug used
to relieve pain in arthritis, muscle champs, headache & dental pain. Original &
conventional methods of Synthesis of ibuprophene lead to lot of unwanted by products and
atom economy of the synethesis was 60% but the new green route of this drug lead less by
products & atom economy was 77% Setraline used as antidepressant, was conventionally
prepared by coupling of benzophenone with diethyl succinate but green & smart method
of its preparation involves isolation of tetrolone using simulated moving bed
chromatography followed by racemization of unwanted enantiomer & conversion of
racemic tetralone into desired enantiomer by using green solvent. sitaglipin used to treat
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type 2 diabetes is also being synthesized by practicing metal catalysts by biocatalysts, thus
safer to environment. Pyridenyl imidazole-based drugs acting as protein kinase inhibitor is
now-a-days being synthesized by dimethyl acetone-1,3- dicarboxylate which is cheaper,
recoverable & recyclable.

CONCLUSION

Green chemistry is a technology that is closely linked to the goals, since it can directly contribute
to the achievement of many of them. Specifically green chemistry can lead to a reduction of
hazardous chemicals and emissions from production, as well as cost reductions and the
development of safer products and processes. Additionally, green chemistry can be used to develop
innovative methods of chemical synthesis that are safer for humans and the environment. These
regulatory strategies have the potential to help sustainable development by encouraging
industrialists to take proactive steps to prevent pollution before it happens rather than by policing
the pollution that has already occurred. This is likely to be balanced with a greater use of consumer-
based environmental taxes to encourage individual citizens to appreciate the real costs of
sustainable development. The way that regulation contributes to sustainable development is
changing significantly. Europe and the OECD (The Organization for Economic Cooperation and
Development) countries are moving towards a regulatory system that combines the historic
“command and control” with a system that makes greater use of economic instruments. The debate
is more about what economic instruments will be used for what pollution load and how quickly
rather than whether it happens.
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Abstract: Water is perhaps the most precious natural resource after air. Though the surface of the
earth is mostly consists of water, only a small part of it is usable, which makes this resource very
limited. This precious and limited resource, therefore, must be used with prudence. As water is
required for different purposes, the suitability of it must be checked before use. Nowadays fresh
water cannot be used directly for drinking purposes due to contamination and pollution. So,
treatment is used before it is used for drinking or for industrial processes. Also, sources of water
must be monitored regularly to determine whether they are in sound health or not. Poor condition
of water bodies are not only the indictor of environmental degradation, it is also a threat to the
ecosystem. In industries, improper quality of water may cause hazards and severe economic loss.
Thus, the quality of water is very important in both environmental and economic aspects. Thus,
water quality analysis is essential for using it in any purpose. The quality of water depends upon
its source of history. The history of water signifies the terrain through which water is flowing, its
origin and most important the extent to which it is contaminated on its way by impurities,
sediments and industrial waste. The solubilisation and fragmentation of the terrain through which
it flows determines its quality. The extent of dissolved solid materials present in water decides its
quality. Such quality is also decided by the solubility of the geological deposits, contact of water
with sediments, time of interaction and special factors related to environment. To ascertain
suitability of water for consumption, it is necessary to undertake examination of quality of water.
Major information on the quality of water is obtained by physical examination. Such examination
includes the study of colour, conductivity, odour, turbidity and hardness, alkalinity TDS, BOD,
COD, OD.

Keywords -Water quality- monitoring, analysis and Physical examination - Colour, Conductivity,
Odour, Turbidity and Hardness.
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INTRODUCTION

India is blessed with a rich and vast diversity of natural resources, water being one of them. Water
is Mother Earth’s most wonderful, abundant and useful compound. Water is rated to be of the
greatest importance. Water is not only essential for the lives of animals and plants, but also
occupies a unique position in industries. Groundwater is an important source of water supply
throughout the world.

Water of good drinking quality is of basic importance to human physiology and man’s continued
existence depends very much on its availability [1]. The provision of portable water to the rural
and urban population is necessary to prevent health hazards [2,3]. Before water can be described
as potable, it has to comply with certain physical, chemical and microbiological standards, which
are designed to ensure that the water is palatable and safe for drinking [4,5].

Most of the water on the Earth's surface is found in oceans and seas, which constitute about 97%
of the water on Earth. The rest 3% is present in rivers, glaciers and underground water [6,7]. Due
to hydrological cycle on water, earth is in constant circulation by evaporation, precipitation,
percolation and run off. There is natural balance between evaporation and precipitation. The
ground water 1.e., aquifiers is mainly used for drinking. Limnology is the study of fresh water. The
knowledge on chemistry of natural water has developed enormously with development of chemical
sciences. In ancient times whole civilization had disappeared due to water scarcity by climatic
variations. In olden days the water-born diseases like cholera and typhoid killed several people
[8,9]. The increase in population has resulted in large amount of the consumption of water. The
microorganisms are indicators of the quality of water. The study of water is called ‘hydrology’.
The main supply of water from earth is called ‘hydrological cycle’. Hydrosphere and lithosphere
(earth) interaction is of great significance. The human consumption relates to fresh water and
ground water. There is however nonuniform distribution of water. Water has excellent
characteristics such as good solvent properties, high dielectric constant and surface tension;
transparent appearance, maximum density at 4°C, high heat of evaporation with higher heat of
fusion of ice and higher heat capacity. In such water the marine organisms thrive very well.
Unfortunately, this fresh water does not remain pure but gets polluted by several agencies. Sewage
and oxygen demanding waste is main culprit. In addition, infections agents, plant nutrients, exotic
organic chemicals, inorganic materials and compounds sediments and heat totally spoil the quality
of water [10]. The important sources of water pollution are domestic waste, industrial waste,
agricultural and shipping waste. To ascertain suitability of water for consumption, it is necessary
to undertake examination of quality of water [11].

Such quality is ascertained by examination including

1. Physical examination of water,
2. Chemical characterisation of water
3. Biological investigation of water.
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The principal objectives of municipal water are the production and the distribution of safe water
that is fit for human consumption [12]. A good knowledge of the chemical qualities of raw water
is necessary so as to guide its suitability for use. Thus, regular physico-chemical analysis of water
at source must be carried out to determine or check the effectiveness of treatment process. This
work is aimed at evaluating the microbiological quality and physico-chemical parameters of water
sources used for drinking and cooking purposes in India [13].

WATER QUALITY ANALYSIS

Water Quality can be defined as the chemical, physical and biological characteristics of water,
usually in respect to its suitability for a designated use. Water can be used for recreation, drinking,
fisheries, agriculture or industry. Each of these designated uses has different defined chemical,
physical and biological standards necessary to fulfil the respective purpose. For example, there are
stringent standards for water to be used for drinking or swimming compared to that used in
agriculture or industry [14].

After many years of research, water quality standards are put in place to ensure the suitability of
efficient use of water for a designated purpose. Water quality analysis is to measure the required
parameters of water, following standard methods, to check whether they are in accordance with
the standard.

Water quality analysis is required mainly for monitoring purpose. Some importance of such
assessment includes:

1. To check whether the water quality is in compliance with the standards, and hence, suitable
or not for the designated use.

2. To monitor the efficiency of a system, working for water quality maintenance

3. To check whether upgradation / change of an existing system is required and to decide what
changes should take place

4. To monitor whether water quality is in compliance with rules and regulations. Water quality
analysis is of extremely necessary in the sectors of Public Health (especially for drinking
water) and Industrial Use.

DRINKING WATER QUALITY TESTING STANDARDS PARAMETERS

Water is a vital natural resource which is essential for multiplicity of purpose. Drinking water
quality standards describes the quality parameters set for drinking water. Drinking water or potable
water is water safe enough to be consumed by humans. In most developed countries, the water
supplied to households, commerce and industry meets drinking water quality standards, even
though only a very small proportion is actually consumed or used in food preparation. Typical uses
(for other than potable purposes) include toilet flushing, washing and landscape irrigation.
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Table — 1 As Per Indian Standard Specifications for Drinking Water Quality standards

[14,15]:
May be extended up to 50 if toxic substances are
1 Color 5 suspected
2 | Turbidity 10 May be relaxed up to 25 in the absence of alternate
3 |pH 6.5t0 8.5 | May be relaxed up to 9.2 in the absence
4 | Total Hardness 300 May be extended up to 600
5 Calcium as Ca 75 May be extended up to 200
6 | Magnesium as Mg | 30 May be extended up to 100
7 | Copper as Cu 0.05 May be relaxed up to 1.5
8 | Iron 0.3 May be extended up to 1
9 | Manganese 0.1 May be extended up to 0.5
10 | Chlorides 250 May be extended up to 1000
11 | Sulphates 150 May be extended up to 400
12 | Nitrates 45 No relaxation
If the limit is below 0.6 water should be rejected, Max.
13 | Fluoride 0.6to 1.2 | Limit is extended to 1.5
14 | Phenols 0.001 May be relaxed up to 0.002
15 | Mercury 0.001 No relaxation
16 | Cadmium 0.01 No relaxation
17 | Selenium 0.01 No relaxation
18 | Arsenic 0.05 No relaxation
19 | Cyanide 0.05 No relaxation
20 | Lead 0.1 No relaxation
21 | Zinc 5.0 May be extended up to 10.0
22 | Chromium as Cr +6 | 0.05 No relaxation
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WATER QUALITY TESTING PARAMETERS

Here is a list of water quality testing parameters and the Water quality testing methods which are
used to analyse the quality of water [16]. These are some of the common parameters analysed to
test the water quality and on comparison with the standards an overall idea of the quality of water
can be achieved.

Table - 2
S.No Water Testing & Analysis Water Testing and Analysis Method
Parameter
1 Colour Visual comparison, Spectrophotmetric method
2 pH pH paper, Universal indicator or pH meter
3 Turbidity Nephelometric method
4 Dissolved Oxygen (DO) Winkler method
Biological Oxygen Demand
5 (BOD) Winkler method
6 Chloride (Cl) Argentometric method
7 Hardness — Ca and Mg EDTA method
8 Total Dissolved solids Gravimetric method
9 Sulphate as SO4 Turbidimetric method
10 Nitrate as NO3 Colorimetric method
11 Iron (Fe) AAS
12 Sodium (Na) AAS
13 E.Coli MPN - completed test for E.coli
14 Total Coliform Bacteria MPN
15 Total Bacteria Enumeration method
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PROCEDURES OF WATER QUALITY ANALYSIS
The steps for water quality analysis in general is mentioned in Figure-1.

| SELECTION OF PARAMETERS
SELECTION OF METHODS

PRECSION AND ACCURALY OF METHOD SELECTED AS PER REQUIREMENT

PROPER SAMPLING

I

PROPER LABELING
4 '
AN 0
PRESERVATION IR
B R R PROCEDURES
] ‘
ANALYSIS
REPORTING

Figure -1: Steps for Water Quality Analysis

Water quality testing procedures play a crucial role in ensuring the safety and suitability of water
for various purposes. These procedures involve a series of steps to assess the physical, chemical,
and biological characteristics of water. By analyzing different parameters, such as temperature,
pH, dissolved oxygen, and contaminants, these tests provide valuable information about the quality
of water sources. In this article, we will delve deeper into water quality testing procedures,
covering sampling techniques, physical and chemical parameter measurements, biological
indicators, laboratory analysis, and data interpretation [17,18].

SELECTION OF PARAMETERS

The parameters of water quality are selected entirely according to the need for a specific use of
that water. Some examples are: Drinking: As per WHO/CPCB Standards, Irrigation, pH,
Conductivity, Sodium and Potassium, Nutrients, Specific compounds [19].

Industries: As per specific requirement
Domestic Consumption: As per BIS Standards

Water Bodies: As per CPCB guidelines However, some of the most common parameters assessed
for checking potability and industrial use in India are in Figure-2.
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Figure -2: Parameters for Water Quality Analysis
I.  Physical Parameters

Physical parameters are assessed to understand the appearance and clarity of the water. These
parameters provide initial indications of water quality issues. Measurements may include
temperature, turbidity (cloudiness), colour, odour, and taste. Temperature can influence the
biological processes in water bodies, and abnormal readings may indicate pollution sources.
Turbidity is a measure of suspended particles and can affect light penetration, thereby impacting
aquatic ecosystems. Unusual colour, odour, or taste may suggest the presence of contaminants or
pollutants [20].

Table: 3 Physical characteristics of typical sample of water

S.N. Parameters
1 Acidity- no definite data
2 Alkalinity -10-500 mg/litre as CaCQOs3
3 Colour-50 platinate units
4 Hardness- 5-1000 mg/litre CaCOs
5 pH- 6.0-9.0
6 Specific Conductance 30-1000 micro-ohms or
sieman
7 Temperature 0-30°C
8 Turbidity 0-1000 JU
9 Odour- 3 TON

1. Colour

The colour of the water is due to presence of metallic ions, peat and humus materials from decaying
vegetable matter. Industrial waste also contributes to colour of water. This colour is classified into
two categories, viz., true colour and apparent colour. True colour is the real colour of water. Such
colour does not depend upon background when viewed. While apparent colour is colour due to
reflection of sky, e.g., blue colour of sea or reflection of trees as green colour of well water [20].
The classical method of measurement of colour consisted of the comparison of colour with one
prepared by dissolving known weight of dipotassium hexachloroplatinate or cobalt chloride. This
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is called as the platinum-cobalt method of comparison. The unit of colour is one produced by 1 mg
platinum/litre in the form of chloroplatinate ion. Thus, 1.25gm of koPtCls and 1 gm of CoCl,. 6H,O
are dissolved in 100 ml of water and concentrated hydrochloric acid and made upto one litre with
distilled water. The resulting stock solution has colour of 500 units. This method of analysis
involves personal error. The spectrophotometric method is the most reliable method, wherein the
absorbance of water is measured between 400 and 700 mm. The colour may be due to metallic
ions also. It is sometimes necessary to remove turbidity before colour measurement, but is not
always advisable as many a times filtration remove colour hence centrifugation is considered to
be best method for removal of turbidity. Cobalt-platinum method is valid only for potable water
and not for industrial waste water. It is always necessary to specify pH when colour is measured.
The colour is identified in terms of (e.g., red/green/yellow) in terms of the dominant wavelength
and degree of brightness by luminance. Tristimulus calorimeter with three filters is also used to
measure the transmittance of sample of water.

2. Temperature

It is measured immediately after collecting the water sample preferably on the site itself. This
parameter is useful for calculating various factors such as alkalinity or acidity of water. The
elevated temperature has adverse ecological consequences on water. All thermometers must be
calibrated before measurement. The depth temperature is required for limnological studies, which
may be measured with a reversing thermometer or thermophone or thermistor. The last devise,
viz., thermistor is the most reliable amongst measuring instruments.

3. Odour and Taste

The volatile compounds produce odour. The dilution of sample at which odour is just perceptible
is a measure of its intensity. The odour is qualitatively described as medical (phenolic) and fishy
(duke to algae), earthy (decaying matter) or chemical (chlorine). Odour is quality factor
influencing acceptability of potable water. In spite of advancement of science and technology no
instrument has so far been developed for the measurement of odour. Such measurement largely
depends upon contact of a stimulating substance with appropriate human receptor cell. Such
stimuli are chemical in nature and hence termed as chemical sense. The details of odour, its
sampling measurement and control is very well described elsewhere in this book. The odour of
water is measured in terms of TON i.e., threshold odour number, indicating the number of times
the dilution one should carry out with odour free water, (in order to get no perceptible odour) e.g.,
TON = 4.0 indicate if we dilute with water in the ratio of 1:4, no odour will persist. Obviously,
smaller the value of TON, better is its quality. Accepted average value of TON = 3. The chemical
senses are used to characterize odour and taste. Food, beverage and pharmaceuticals preparations
necessarily need odour free water. The odour is measured at 600 or 400C. Odour free standard
water can be obtained by passing water over activated charcoal. For good results panel of at least
5 and not more than 10 members is needed for smelling. Threshold odour number (TON) is the
dilution ratio at which odour is just detectable. Now taste refers to sensation by tongue to soft
palate as flavour needs nose for comparison. The profile threshold test (FTT), flavour is needed
for comparison. The flavour threshold (FTT) flavour rating assessment (FRA) profile analysis
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(FPA) are used in food industry. FRA is used to assess mineral contents. FPA is used to ascertain
offensive flavour against background of recorded sensory quality which is an judged acceptable.

4. Tubridity:

It is a measure of the light absorbing properties of the water sample. It can be measured either with
nepheloturbidimeter or by conventional Jackson candle Turbidimeter. Usually, turbidity is caused
by suspended matter. It is an expression of optical quantity of water. The standard method for
determination of turbidity has been based on Jackson candle turbidimeter, but lower turbidity
measurement, a candle turbidimeter (similar to measuring cylinder with reverse graduations) is
kept on ground glass. The candle is lighted and held below the cylinder. Water is then continuously
poured in turbidimeter and the flame is viewed from top. When flame disappears reading on the
cylinder is noted. The units on cylinder indicates turbidity units of water. Alternatively, it is very
easy to measure turbidity of water by nephelometer in terms if NTU units. The instrument permits
measurement from 100 NTU, while Jackson model permits 25 to 1000 JU limits. The turbidity is
bad for water used for human consumption. The process of coagulation and sedimentation can
remove turbidity. It is caused by clay, slit, finely divided organic and inorganic contents. Turbidity
is also an expression of the optical property of water which causes light to be scattered and
absorbed rather than transmitted. The main cause for the variation in turbidity analysis results of
the use of suspension of different types of matter having different optical properties, refractive
indices and varying particle size. The hydrazinc sulphate or methylene tetramine are used to
prepare standard turbid solution for comparison [21]. The mixture of 1 gm hydrazinc and 10 gm
hexamethylene tetramine in 100 ml sample of water gives a turbidity of 400.

Table: 4 Classification of Turbidity

S.N. Range Value NTU
1 0-10 0.05
2 10-40 1.0
3 40-100 5.0
4 100-400 10
5 400-1000 50
6 1000 above 100

11. Chemical Parameters

Chemical parameters are crucial in determining water quality. Various tests are conducted to assess
the composition and contamination levels in the water. These determine the amount of mineral and
organic substances that affect the quality of water. pH, BOD, DO, Ca, Mg, Cl are some of the
parameters which are grouped under chemical tests [22,23,24,25].

1. pH

The pH level measures the acidity or alkalinity of the water and can affect the solubility of
substances and the survival of aquatic life.
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2. Hardness

The total hardness is defined as the sum of calcium and magnesium concentration expressed both
as the calcium carbonate hardness in milligram per litre. It is greater than the sum of bicarbonate
and carbonate alkinity. This is terme4d as carbonate hardness. The calculated hardness is obtained
from amount of calcium and magnesium present while hardness is experimentally evaluated by
titration technique. The heavy metal inferences in complexometric titration. They are eliminated
by use of EDTA as inhibitor. Various indicators like Erichrome black T, calmagite, mureoxide are
used in EDTA titration for determination of calcium and magnesium.

Classification of hardness: As a matter of fact, hardness should have been classified as the
chemical property of water. Hardness of water is caused due to the presence of sulphates and
chlorides of calcium and magnesium. Hardness sometimes is attributed due to sulphates or
chlorides of iron, manganese and aluminium. This causes what is called the permanent hardness,
while temporary hardness is caused due to the presence of bicarbonates of calcium and magnesium
and can be eliminated by mere boiling of water. In order to ascertain the hardness of water, one
has to use soap test. Water will form soft and beautiful lather with soap if water is soft. However,
if water is hard than Ca and Mg will combine with stearates of form soap to form curd or insoluble
lather of calcium-sterate or magnesium-sterate. Alkali metal sterates are soluble. Usually, hardness
is expressed in terms of CaCOg/litre. Thus, water with 25mg/litre CaCOs is considered soft water,
while water with 500mg/litre of CaCOs is termed as hard water. The usual method for analysis of
hardness is titration method, one involving KMnOy titration, while another method is involving
the use of EDTA for the purpose, latter is more popular.

The indicator used is Eriochrome black T, where pH is maintained at 10.0. EDTA combines
first with Ca from water; then magnesium can be first precipitated as Mg (OH)2. So, titration value
gives the amount of calcium only. Solochrome dark-blue can also be used instead of mureoxide
indicator, with equal efficiency for calcium. When erichrome black-T is used, one gets reading for
both Ca and Mg. Usually, EBT is grounded with solid NaCl in the ratio of 1:1, and is used during
titration. A new indicator called Patton Reeder indicator is best for determination of calcium in
hard water. It permits simultaneous analysis of both calcium and magnesium in water. So far, we
have considered physical properties of water. Such as colour, conductivity and turbidity. However,
physical properties alone cannot give definite information on quality of water. Most of the methods
so far discussed are largely physical with few exceptions like hardness based upon the
physiochemical properties. Similarly, acidity/alkalinity or salinity is classified in chemical
composition of the water.

Table : 5 Classification of Hardness

S.N. Hardness CaCOs3 Remark
mg/litre
1 0-40 Soft
2 40-100 Moderately hard
3 100-300 Hard
4 300-500 Very hard
5 500-1000 Extremely hard
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3. Alkalinity

Alkalinity is a chemical measurement of a water’s ability to neutralize acids. Alkalinity is also a
measure of a water’s buffering capacity or its ability to resist changes in pH upon the addition of
acids or bases. Alkalinity of natural waters is due primarily to the presence of weak acid salts
although strong bases may also contribute (i.e. OH- ) in extreme environments. Bicarbonates
represent the major form of alkalinity in natural waters; its source being the partitioning of CO2
from the atmosphere and the weathering of carbonate minerals in rocks and soil. Other salts of
weak acids, such as borate, silicates, ammonia, phosphates, and organic bases from natural organic
matter, may be present in small amounts. Alkalinity, by convention, is reported as mg/L. CaCOs
since most alkalinity is derived from the weathering of carbonate minerals. Neither alkalinity nor
acidity, have any known adverse health effects. Nonetheless, highly acidic and alkaline waters are
considered unpalatable.

Knowledge of these parameters may be important because:

1. The alkalinity of a body of water provides information about how sensitive that water body
will be to acid inputs such as acid rain.

2. Turbidity is frequently removed from drinking water by coagulation and flocculation. This
process releases H+ into the water. Alkalinity must be present in excess of that destroyed
by the H+ released for effective and complete coagulation to occur.

3. Hard waters are frequently softened by precipitation methods. The alkalinity of the water
must be known in order to calculate the lime (Ca (OH)>) and soda ash (Na>COs3)
requirements for precipitation.

4. Alkalinity is important to control corrosion in piping systems.

5. Bicarbonate (HCOs’) and carbonate (COs*>-) may complex with other elements and
compounds, altering their toxicity, transport, and fate in the environment.

To determine the alkalinity, a known volume of water sample is titrated with a standard solution
of strong acid to a pH value in the approximate range of 4 to 5. Titrations can distinguish between
three types of alkalinity; carbonate, bicarbonate, and total alkalinity. Carbonate alkalinity is
determined by titration of the water sample to the phenolphthalein indicator endpoint, or
approximately a pH of 8.3. Total alkalinity is determined by titration of the water sample to the
endpoint of the methyl orange indicator, or an approximate pH of 4.5. The difference between the
two is the bicarbonate alkalinity

4. Dissolved oxygen (DO)

Dissolved oxygen (DO) indicates the amount of oxygen available for aquatic organisms, and low
levels can lead to the death of sensitive species. Since Oxygen is necessary for all living/non-living
organisms, but dissolved oxygen in water is vital to fish and other aquatic life. Oxygen is
transferred from atmosphere to surface water as well as produced by aquatic plants, algae and
phytoplankton as a bye product of photosynthesis. After dissolving in water oxygen diffuses or
distributed throughout the water body. Distribution depends on movement of water, currents and
thermal upwelling. Oxygen in water measured as dissolved oxygen (DO). It is measured as parts
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per million (ppm), which is the number of oxygen (02) molecules per million total molecules in a
sample.

It is also defined as the number of moles of molecular oxygen (O.) dissolved in a litre of water at
a temperature. It is expressed as mg O/1. Dissolved oxygen can range from 0-18 mg 02/1. Most
natural water systems require 5-6 mg O:/1. The oxygen is used by plants and animals for
respiration and by the aerobic bacteria which consume oxygen during the process of
decomposition. A high percentage of dissolved oxygen is conducive to aquatic flora & fauna. A
low percentage indicates a negative impact on a body of water which results in a abundance of
worms and fly larvae.

5. Conductivity

Conductivity measures the ability of water to conduct electrical current, which can indicate the
presence of dissolved solids or salts. The equivalent conductance of various ions is listed. The
conductance is the measure of concentration of mineral constituents present in water. It gives a
rapid method to get an idea about dissolved solids in water. The conductance is reciprocal of
resistance, which is measure usually between two electrodes kept one cm apart, with area of cross-
section as one cm2 . The value depends upon presence of total concentration of ions. It also checks
quality of distilled water. The average value should be less than 2 p ohms. The self-contained
conductivity instruments are available for such measurements. In conductivity cell, first it is
necessary to evaluate cell constant. Usually, conductivity is measured at a fixed temperature. The
conductivity is numerical index of ability of an aqueous solution to carry an electric current. This
ability depends upon the presence of ions in the sample of water as well as on their total
concentration, mobility, valance and temperature. The values used to assess degree of
mineralization, variation in dissolved mineral levels, or estimate total dissolved solids. Since
conductivity depends upon temperature latter must be kept fixed. KCI is used as the standard
during such measurements.

6. Total Dissolved Solids (TDS)

Total dissolved solids (TDS) measure the concentration of inorganic and organic substances
dissolved in water, including salts, minerals, and other compounds.

TDS were found in overall study area between 100ppm to 9000ppm.According to BIS (IS: 10500-
1991) the agreeable value of TDS is 500mg/1 and maximum is 2000 which is suitable for a drinking
water. The samples that we have taken from different sites of our study area having a TDS less
than its permissible value and greater than the permissible value therefore it is quite visible that
the water is suitable for drinking in few areas and the water has to be treated in areas whose values
are greater than the permissible limit.

7. Biological Oxygen Demand (BOD)

Biological Oxygen Demand (BOD) is a measure of water quality. It is an important property. It is
defined as a measure of oxygen needed (in mg/litre or ppm) by bacteria and other micro- organisms
oxidise the organic matter present in water sample over a period. It may also be defined as the

261



quantity of dissolved oxygen required by aerobic bacteria for the to oxidation of organic matter
under aerobic conditions. The BOD of drinking water is less than one while sewages have more
than several hundreds. BOD is high, the dissolved oxygen becomes low. The greater the BOD,
greater the pollution. Thus, BOD is an indication of extent of pollution.

Micro-organisms such as bacteria and fungi are responsible for decomposing organic waste i.e.,
dead plants, leaves, grass, manure, sewage or food waste. In this process much of the available
dissolved oxygen is consumed by aerobic bacteria, robbing other aquatic organisms of the oxygen
they need to live. The temperature of the water can also contribute to high BOD levels. Similarly
Nitrates and Phosphates in a body of the water can contribute to high BOD levels.

Limitations of BOD

Effluents of industries like paper, pulp rayon & chemicals, have low value of BOD, although they
contain enough organic matter. Thus, BOD values should not be used as equivalent to organic load.
In these cases COD reveals the real pollution potential.

8. Chemical Oxygen Demand (COD)

Chemical Oxygen Demand is a useful measure of water quality. It is defined as the amount of
oxygen consumed under specified conditions in the oxidation of organic and oxidizable inorganic
matter. COD expressed in milligrams per litre (mg/l or ppm). COD of waste water is the number
of mg of oxygen required to oxidise the impurities present in 1000 ml of waste water using strong
oxidising agent like acidified K>Cr20O7.

COD represents the total amount of oxygen required to oxidise all oxidisable impurities in a given
sample. Thus, COD value for a sample is always higher than BOD value. Since time required for
COD test is less, therefore it is always advantageous. In environmental chemistry COD test is
indirect measure of organic compounds present in water.

Limitations of COD

e COD test does not differentiate between bio-inert and biodegradable materials. It also not
indicates the rate at which the biologically oxidisable material stabilize.

e COD represents the total amount of oxygen required to oxidise all oxidisable impurities in
a sample of sewage wastes COD is always greater than BOD since in COD measurement
both biodegradable and non-biodegradable load are completely oxidised. The difference in
COD and BOD is equivalent to the quantity of biologically resistant organic matter.

9. Nutrients

Nutrient testing is important to identify excess levels of nitrates, phosphates, and other nutrients
that can cause eutrophication, leading to harmful algal blooms and oxygen depletion.
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10. Heavy Metals

Heavy metals such as lead, mercury, arsenic, and others are tested due to their potential toxicity
even at low concentrations.

III.  Biological Parameters

Biological parameters provide insights into the presence of microorganisms, including bacteria,
viruses, and parasites. Fecal coliform or E. coli bacteria are commonly used as indicators of fecal
contamination, which can originate from human or animal waste. Presence of these indicators
suggests a potential health risk to humans if the water is used for drinking, swimming, or irrigation
[26,27].

Table :6 Physical, Chemical and Biological examination of water:

Chemical Physical Biological

Characteristics | properties Investigations

Major: | Minor: | Colour Total coliforma

" Al

Mg?* Ba Conductivity | Faecal
coliforma

Na B Temperature | Faecal
streptococci

K* F Odour Crenothrix

CrI NO3 Turbidity Plankton,
Diatmalgae

SO~ | NO> Hardness Algae, Protozoa

CO;™ PO, NItrosomonas;
E coli

HCO;* | Fe

Mn

Water quality testing procedures are vital for monitoring and managing water
resources. They help identify potential risks to human health, assess the impact on aquatic
ecosystems, and guide decision-making for water treatment and resource management. Qualified
professionals with expertise in water quality analysis should perform these tests to ensure accuracy
and reliable results. Continuous monitoring and periodic testing are recommended to ensure
ongoing water quality control and protection of public health and the environment.

WATER QUALITY ASSESSMENT AND MANAGEMENT

There is a problem with water quality around the world. The preservation of public health, food
security, biodiversity, and additional ecosystem services are progressively endangered by the
intensifying and escalating pollution of fresh water in both developed and developing nations [28].
A noteworthy association exists between pollution and economic advancement, with population
growth, agricultural expansion, industrial expansion, and energy production all contributing to the
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discharge of untreated or uncontrolled wastewater into surface and groundwater bodies. Despite
recent preliminary evaluations of water quality worldwide, the extent of the predicament remains
uncertain [29]. Water quality needs to be protected and improved effectively and efficiently with
better information about the issues involved. Government and private agencies are working on
water quality assessment and management [30].

1. The development and implementation of a comprehensive water resources plan, policy
formulation, coordination, and guidance.

2. TIrrigation, flood control, and multi-purpose projects need to be closely monitored,
supervised, inspected, cleaned, and monitored for their effectiveness.

3. Groundwater development is the process of developing groundwater resources,
establishing utilizable resources, and formulating policies for their exploitation, along with
the supervision of state-level groundwater development activities and the support that is
provided to them.

4. The development of a comprehensive perspective regarding the water resources of a nation
and the assessment of the water balance across various basins and sub-basins are key
considerations in the evaluation of inter-basin transfer feasibility.

The primary initiatives that are currently being undertaken involve a comprehensive investigation
into the management of groundwater, both at macro and micro levels. These measures play a
crucial role in ensuring the sustainable management of groundwater resources. It is of paramount
importance to prioritize these initiatives to guarantee the long-term viability of groundwater
resources [31]. Furthermore, the Board, in collaboration with concerned state government
agencies, conducts periodic evaluations of replenishable groundwater resources in the country.
This collaborative approach ensures a comprehensive and informed understanding of the current
state of groundwater resources [32].

The Central Pollution Control Board (CPCB) of India and the Environmental Protection Agency
(USA) are authoritative bodies, that exercise their oversight over the numerous state boards by
setting emission standards and establishing ambient standards [33]. These bodies play a crucial
role in mitigating the adverse effects of pollution by conducting nationwide surveys to evaluate
the existing state of pollution. To achieve this goal, the Environmental Protection Agency has
implemented two comprehensive monitoring programs for inland water quality. Through these
programs, a network of 480 measurement stations such as tanneries, chemical plants, textile mills
and distilleries has been established across the primary river basins in the country [34,35]. These
measurement stations serve as crucial points of data collection and analysis, enabling a
comprehensive understanding of water quality [36,].

Moreover, it is essential to recognize the significance of the field of International Environmental
Law (IEL) in safeguarding our planet's environment, which is a shared resource. At AIDA, it is
necessary to actively engage with this field daily, utilizing its principles and frameworks to support
individuals and communities in their efforts to protect the environment. Preserving the
environment is closely intertwined with the protection of foundational human rights [37].
Therefore, our work in the field of IEL not only seeks to safeguard the environment but also aims
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to uphold and promote these fundamental rights that are inextricably linked to the environment.
Through our commitment to the principles and practices of IEL, to strive to contribute to a
sustainable and equitable future for all [38].

CONCLUSION

Assessment of water quality is essential to check the suitability of a water source for the designated

use. Several water quality parameters are assessed and compared with their standard values to
determine the acceptability of the water to be used. Water is such as important commodity that we
cannot afford to pollute it. In order to ascertain such pollution, the physical, chemical and
biological examination is necessary. The physical examination covers, colour, conductivity,
temperature, odour, and taste turbidity and hardness. In the last decades environmental pollution
has grown by leaps and bounds needing immediate attention from mankind. To understand this
problem one needs basic knowledge of environmental chemistry and specially of environmental
chemical analysis. The impact of man on the environment and interaction with various sphere of
environment originated pollution. The ecology and environment are closely related. In last one
decade pollution has reached a level in alarming proportion all over the world. The transportation
is the main culprit leading to photochemical smog. The water pollution was known to man since
ages with reference to the quality of drinking water. Most of the rivers are highly polluted. Waste
water generated after use of water in industry causes serious problem of the pollution. It depends
upon the source of the effluent. Pollution due to sewage is rampant in India. India since 1962
Maharashtra was the first state to enact Water Pollution Act, followed by preparation of the draft
proposal for Air Pollution Control in 1980. Fortunately, the central government is aware of the
problems. It passed comprehensive environmental protection bill in 1986 to include legislation on
abatement of noise pollution. We have now state boards for abatement and control of air and water
pollution in every state of India, including union territories. However, these control measures shall
not be effective, unless environmental education is imparted from primary school to college and
university level. We have the department of Environment and Forest of the Central Government
under the Ministry of Environment. Agencies to control environmental pollution which will be
effective only if we properly monitor pollution. No doubt future is certainly bright for India,
provided we are alert.
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TITGROT ¥ERET0T U Haq AP
Sf. TS, T ' Ud g IR Sy 2

HERIG UTeATId Ud fI9TTedel (FHTSTRS), WH®R TIMT YA J@sll Asldarad Wiy, ST (80710)
2 Y. Ul fohve STl Biciol, SR

a1

Sial 3R S A1 Wafed difdes qRaer A € | 31T | €1 el AU Ureie Pl | qgraRor ol
e WET © |

TR ERETT

UITGROT &1 IO H FIR HRAT & Ud FRET HAT AR IH IR AT YATaR0T FRETT
2| B TP A9 BT S 7 f qaiaror WRevr R &I <, S 99 39, Jife gataRer oiiR
a7l Ml T SN WR ST € | JTaRvT RV AN WA &1 3 8 | I8 |afdfad © Afdd
ST O ARfefhd g, AN [SwlRM, T@d aiffiT 9§ R adl ®H dels,
e iR uguur 7 gafervr Hahe @l =8 AR & 5 f3ar 2, difde—19 A=m™RY A
B W BAT B DA FHSM &l ©, Sl SRR © A DI R AFNIDHAT [AbRad B Bl |

Jad fae

qad A &1 aread dg el a i I 2, I G 99 AT, GATEReT & Ui A
IR UTepicies HATEA! B FHIMGT DI BT, AN & AT Bl HH BRAT 3R I AT FHoll
GUd & ddbioddl B AN BRAT| Faq e H e & I9 g™ @ wiid g
Y —TefdT, TateaRor ol GRef AR A1 qerdr | Haq ey Yrenfie! 3k Farel gRT aaHr
IR AT TATIHARA BT GRT BRI B YATARVT B AT TR ST TS HHIS BT AR 2 |

feq qaieRor 3R BT SANT & ATHR—AT [AbrT BT URTd= &I T Ufhar & Wy
H gR9Ifa far war 2, Rrad ddeEi &1 e, Faer @ fawn, drenfie G gd Semrd
aRacHr @1 f3em § A 8 dIfd A Maegdhdiall iR JUeTsli Bl RT &R dI acd
Td AT AT H gfg B | STelvs SMANT HAdq f[Ad &I RO H A4l 4 bl qaie iR
3] [UTERTT dTel UFTaRYT Foad B & [ddaR WR 9o <l &, ol b &d 91 7 3o gqd digl
J U fHar 7 |

YYTGRUT HRETOT Y IIIHdl

TR HRETOT BHRY WER BT Teb 3T B, YITARYT Pl AREV HRAT Heleld IFD! Yol
B B FAF T, TAR < H Udd, a1, arg, Us—Aed, U, UlY gMS HEl A hel Ad D i
IS U B | YATARYT HRETT BT IGa &l el & [ w@xey Qe araraRvl &l a9 @1 qe
JMILIHAT U UR YAUTKI I FHIET DI SHAd @1 IR U FHI H IReR U raqford
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e # AP & dad U@ 98 WR 9o QA1 M o1 8, Jafd GavT Ul (Gaiavor HRefon)
JUfAT g 2| 37 UATGRYT HREAVT SJATAS B |

gfeaRer |RET0T iR waq e

3T faeq # a9 &1 Srg, ARG Td Hifddwdr o UG & ey Radars &=
IR HR eI 2 99 O I8 7 el gH faurer JfRd fawr srid waq e & Sexd g,
TITIROT EREAV BT HE Bl WIHRA gU CHhTS f[Ahr &I f3em H I=g 841 U | A 37
UITEROT BT RFRAT Td A ST 1l i B | R 99 wifde Rerar, difgawan, e,
AMEINTS AR 3Mfcae fdpr & faaR Meld & | UAfaRol WReT & ford 89 U foham Herral o
fageyol uRed™ araeae 2, 59 fQun # & ®WR R ARGl WSl Ud A GR1e) 6l
Arasie vl H TG ARiERT T B8Rl | Sa ffdgdar @1 gear uge @ BRO
FIRAfR &R Sfig Sgell @1 a9gad A1 yofat faga el o %81 2 | XS STl §& & AR
ST 5000 gdfa fUoel 30 auf H fwi 8 Yol & TAT 139 YRR & YT Td 600 ¥ Afereh
arofl goTTferdt fagehl & IR WR &, 39 faen § Sig fafderdr kel & <1 Surg SuIril 4 Y |
TEAT— ST ARETOT TAT THRI—R 4 AT HARETT |

YR ded &1 qRE |aiRd oid fAfdear darer <ol 4 9 2, S8l fdwd & by yiadl
el 2, “rMifers uRRefal @ far & sRor fAft= el @) STearg =1 € 99 fafderar
AMg & oIy 3= STARMT 7, 9racle ol fafaear &1 dac 9e1 © | o Sardl &l fa=rer, a1
Sl & RIeR, #99 d1 9 Siidl | |99 |

g fafdudr R AM9 wifig RO § Hoe

SHIEE Y ELTY

ool WA &

qgfaRor WREVT U4 aq e & uel ¥ avad usd

| fadrd ®1 yHrasiien 99 & oy Urahfe SEmeEl @ SReTOT T YRl HHEITAT
R R0 2 qATeRvT e §RT 3¢ & YF— REDUCE (9 &_AT1) RECYCLE (JTeish) T REUSE
(qreudrh) g @1 gerar fQar SIFT e & | Uigldd A9l & ST & holay
e arel <ol yrel &1 U ugrel # uRafid #x far SR S Jocds w0 9 BF BIaRS
g | SN P UH IdE, O Wi, Vo slfeg e sifde wu 4 faged =&l gar 2
S YT gRI aR R SUINT § o7 SR difs BHIRT GITaR0T YRIEC 2 | UITaRoT el &
o1 &9 o foharaetdl # fageyel uRade maed® & g9 ol &% WR R ANRSI, Tqarl
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T R Bl ATdSI~h YT H =ITGITd qHieRl 9T anfeu | faerasiiar <9 & 39 &4
H 30 IcRa FaiEs fhd S =g JMaed |ARA SeM & oy RIS AganT &
ARl & | 3N b & AreT # g &M @1 WY fd S99 fba Fdiaroiy ar IR
TAHRON G & | Ui SHEEl B did | S YA I g ST & A-Id G Bl
T W AR fhar S | 9 fae™ & forl Seaar aiRHmr va aRRerfaet a3 & Idre
AT H MR BT AR | A [APrT 3 UTpiad STl BT GReT0], TdIdRuy A=l &
31 SYANT, G TAHYT IR GIRT WINT F URfad AT B Bl gad & Faell © |

gl TR YT ARl BT fIaRer srqdd Ud IfFafid & | 9gdl Al & SR Tqhiadh
HAREl BT ST e IR | UTdhfdd AAEHl @ HeR doll 9 &F U 8 | UThiad ST al
T AT H fava fhar T & | SdIexoiy S U IR A6 GEEE | TaIexony S
g8 2, O g SN H R S 9ad 8, Sdid IR Fdiaxviid AEee b1 SUANT /<18 U
IR B I & 918 g gt serar gt 9idsr § Sy T8 2 | o UTgfad Sl o
RIS <EReToT e ydee o) ® |

YATaRYT WREOT H S IMSH P BT

JHfddeyol aTe UTpfdd G & BT BT Y99 BRI & 54 9dl Adl & ol W) Fdme e
B | UTfae Al o Sfud vd fAaegel SUART aRe |aq e &) SR SRR 8T BRI
T TG db GAEE B U] g1 I8 39 Bel H ST JATGHT Bl Agayul JHASBT
gl | & yafaRor WRer & fog 1 ugd & B —

1. TR ANRS® Bddl AU IR H 7 FFDHR 911 Uil & STANT 7 AT §71 FAEAT BT AThR
T |

2. Yol SHaerd] A Ud URaR &1 AThR BIeT G |

3. dPfedsd SOl #Nid (AR Soll, 9a9 $oil, MeR 3¥) & ST TR §l § |
4. el BT IWIRT BIC-BICT G & forg 7 o |
5. HATEA GReU Hadl WRBNI T IR TRBR JIST1AT H FEAWT B | oIl gedl Bl UTehfcih
HARE] & ARe0T 7 URT X |
6. DN & &3 H Jfdd W & IYYN Bl de1aT & |
gReR it delt

JReR g el FaEHl & S SUINT §RT A9d 2 | UTpid AATEHl ®f |rsi R A
BU ATGLIHAT AR $HD] SUANT PRAT BN | VA FHEE Sl ol I AW 8l I8 8, S
SUANT BT T BRAT BT T IRl qHY T Faig w0 A FEEAT BT SUANT B & oy
TAAE IUANT DI &R H HH AT SR | MG BARY A@LIHATG W1 QR Bl Rz, 911 GGl B
3aeharstl 1 gfcl &1 TreaaTg 1 Siifdd vg | fdl o1 <=1 | SmeEt &1 A |1 9l iR R
R 2 |

270



1. Ui eafd #iT
2. @ SHAEIT §RT AN

AT Ig W © b AAEEl Bl 99N G B U a7 9T SU™ 8T Hdhd o— Ugd]
SEET gig R FEFT der SR Ul afdd HEEl & SUART H BHT BT | 3TN |Yd faed
IS Hhe BT T ol H TIRRA B, IR H IR gRT 14 AR A 1990 BT FHS & R
ol ARETT YA U BRIET AT | 391 bl § ufaay 14 fGWR & Soil axeror feaw ud
A AT Sal 8, e ArgA 9 Soll @ G3eT0, Ydud Ud ddbfedd sial & aR H o
AT DT SIFHNT YeAH DR AT STIRT H A $ oIl SIFTwd a1 Siar & | ol ddbe d
A & oIy ddfouds sNdl BT SUART 3T 9T &) #iT 99 gal & | SHofl & Jdbfeqd sid
=1 wedl § 81 Ahd ©§ — AR JHoll, Ya9 Holl, STl WAfdd, —ardr, MeR 19 / IRRR qen
gl Ud By & uldre | dwfeuds ol & Sidl & Fa 991 BT I8 © 6 a8 & Jurd
TE B aTel 2 SR gIRT U AT W R UBR BT IS uguer w9 g | gefy anfde gfte
| U S " TR T

ygfaRor Afddpar

UGYUT Bl BF H U+l TAT Ugd 8F W Dls G SUR T4 o fdl ST Fahd! ©,51d A
@ A H T B Ufq R7ar g1 iR S R A & oy S9aT A9 AR IR g, 9aiaReT
ARETT W T FRHl BT Ut BRAT 8 YRl AfAdbdT BEA ©, §H YIERUl A
PRI B & oy o+ 3T 3 HB Fe] Nadl Bl [ABRAT BIAT BT SIA— SIATA S8 &
TE Jefeud SO BT SUANT, ST Ifg B AdbA H FEIN, WA aferd argdl &1
SURINT, ARG & ARl & HH 9 HF ATATSll § SUANT, Udhidd FEAT & Jigaarge SuANT,
Sl @ GRUAN WR R UG Uil BT HH A HH ST | A AN 3ffad W H f[ABRaa oren
9 qa@! WIS RTRERT 7, ok =T UIgl &1 1 IHaT STARl - & forg URT &=er 8,
T8y gaferer JRfAT <& 9o | 999 991 faewm @1 98 ' & o @ uRawr # A9y a3 @
TR & AT Siied H HaT Havwl &1 & |

TSl gfFRr @1 &R Qe o fddra @1 Bls H oM g & dAT Py VAl Ao TE e
ey AT SR S RET € S yAiaRvT GRef & ol Ufdael © | Sierary uRacs ol @ud,
Iufere yaref Scred, TG Urbfce GEEAl 1 UduH, id fafdedr @ g1 ud g Sun
e aaq fae & A9 # U 97 gAERT §

UATERYT Bl BT AR B § gAlfaar

YGUUT & BRI YR & (TS W@HY Bl SGPR By DIA [ fBd T 8, R
A BFO TH—gN & [P & AR BB TR | I A §RT 57 1972 § Kb 8 (Wre) o
JTATTT HFg TITARYT FARTE AT § T faaR fear = | & rfafe O aiRa fodr
Y, JEMU HIA AT g9Y TY, TR ST5T 3UTed Fel T ¥ 78l 8 I8l 8, I 1 qadd dig
UYTd Al o Fbd STadd bl o I ST §IRT el § A8l SITAT ST | 37d: TATaRoT HRefor

B foT0 TSI ddT &) 3asgadr &, g fb 3 a9 e forlRad gxards s9a) 9 38 WY
dgfcs I8 AN Siia el | M 8 S | B & AU ¥ dbs gl dios & —
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fewre @ vd gataror Hveon

<. safaar S

B U (JFefele), WS M UAIE J@sll Aslidenerd AR, RTam—8=3a (80710)

RIS
TAfaReT | AMUR AR IRI 3R el gU 99 arareRvl T gRaer ¥ & /s 89 iR I8d

2 Upfd # e S8 Sifad qn swifdd gcd sy TaTaRvT &I IFHT BRd & | SH deiiidh
. fifeT & vl Sl & RRefdes dRel &1 IRT qafaRor 2 (7 Uoll. Se * gaTasr)
T BT 98 FF0T T R g I8 § JATaRoT HEar § |

TR ERETT

7= = Wipfae damEl &1 STNT U sTagadarsit @ git @ fofg FRar om <& ¥
I a9 Ul Ud @il BT vor iR SUART fHAT § | gl SIS &l Maeadhdnsil &l
gt @ fore wrgfie SamET & dol | TAd U9 fAARIGRY T | 9T SR 37 W@ E |

el <1 warfeeal # FRIel TR Y W Wgfie auvufodl o onfe @1 Arw fasar T
R FeSt &1 Fe@ 9 Fell | Y & Tad SYANT A IHD! TG &l 8¢ T3 A= @iel
Al T U B TS B | BH BT 3R U BT W) UGRT @ gad o FESIR Ude a7 el WU
A AT B & T | 3FE Sitg Sgell &1 W A A BT o) fRAr  smen I8 @ o uiafae
Ao farss oW & | o/ AMd & ARG Ud WA & oy qaiaver HRervr srmaeads 8 Tl
=l

IAAM IATEH Tbeild o GITIROT YWYl ] TR FHARIT DI oA &7 8| 3 Iera
fehamy Sie, arg ud 9fA T Ugid PR & B Sl IS Yo AT B fAvg & SrgHa: Igdl &
fe dret | AR faeg d =g a8 [Apfad 8 a1 f[Aeraeid, qaiaRv JEgad iR U i+
RS ¥ gEHINE B [T © | ARl aged 9 98l USSR dRed am gfy, ofieid wd
&ROT oI 3R qul Ol FHRATY UST 88 B, T8 qENl IR @I, d1¢, qfH @1 ST ufdd H T,
TG, ERUT |, IFRAIGRT T oot Hebe ol Faearg ff Uer g8 2| axga: e @ ofh
3rg ¥ g4 oNfdfe fasr & qaiarvfia Uge) & e A1 1 7 | Wold: JAtaRel &1 3aRd 8
AR 9 U@ e & w0 H UdHc g7l © 3fid uafarelid uguur &1 TR o et 81 8
2 | FAY & TR HRET WR AT Bl ATaeIRebar H AT e o |
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e gd foareh 7 fedl @ arar &1 &~ gedl & HU SRV &I 98 9RT Sl G 3R Sig
uerell & Upfte HART 9§ Uil & IAed @ foly SUYad 8 fAed! &8l ol € | $1.uA. arfean
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BT gU Qe J TaieReT Ud g fAat R R GeRmerd fhar ® &R favy wu & et o
R84 9Tl Ud g4 IR AR SgT ol )T S oY fear 2

IR Ayl e @ g Ao sieifrefievor smavges @ o: smaws © &

1. IS AmEoe e fawrs vd gafarer Nfoal & wiyar FuiRd #R \e™ dRisH
fwRra o= ienfirs uguor & &4 fvar S |

2. SN &I Uicdred fhar SR {6 9 e urenfiray faafia ox+ &) eWdr der) 3R U
A TART H AT S Uy S 7 N |

3. faarasia <o # Sfenfires Wenfire & fdarg ud 3=dxor &l icared fhar SRy |

298



4.

5.

uryoii aieEfie fder @l 9erdl o 8 UAiaRvi yde i &I ey R
Td A fear S |

Y IR UeT B dTdl UeTdl & YART &l Yiedied fhar SR |

GELI DG

1.

2.

HRY TADH.Y HIRIER AT SAREE of Uoidl Segiaray 2020 |

JATAT U, MU RIS fAfe Iv=f f UfecihId STerdrg 2021 |

SIS Ug fsaT STdTel IRAGHd - YuaiaRor Aty sorerere df Uoidl goligrdre 2001 |

AIEHIE g @. TA.Y Mdes AT 31 WReAdd Saeude U TURIAT o+d 3t gfieas
dl gEIeygeY s faeell RydwR 2002 |

WY 3. UU YgdRRA<T iU Ivd A ufsid e Sargdrg 2002 |
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IR A BT 9 qaiaror aR e
&, IR, Ui

WEIS Uredud U4 fqummeder (o fasm)
3R AT 8, e JeIfead ueeferia, foTer — SRR (8070)

1.0 RIS AT HA 3R gafaRer s

UITIROT RV BT FHAT 371 fA%d & FHST T d gArdl & | f99a &1 T &% <9
S RN & FARTE & oY JTeT—3TelT a¥id | IR 8 | GafaRoiy |eell S gafavor &
ARETT G Whfads FAEEl & SUART B FET A # v 9gd & Agayet i e g
TTIRUI—HGST BTl D FHeAdT &I WY H 59 91 R R BT & 6 S9! 59 UbR an]
BT B | B UH @R YATERT Bl HTIH G- & oy 3 I+a1 &1 Riférd & &1 ff
I W B | ORISR S 9 s wweiian, fagfid 9 9 & 9 4 9IF od 2 |

Y B AR BHAN B SARd GAERT B AR F ST € | UAERT & AREv & fory
YoTERITell Bl 9 |l BT BFT Sawd © d8l dl, dedl Sl &l 3fftd AEFl B
JATILIHAT YITEARYT UR I8 9R ST 31 | 59 I DI AN HRAT TR I U] © | TR
DI 3R e BN 8 Td Ugu0T 4 g2 & o0 39 I8 BT gelqded a1 THTaeell
T ¥ AN HRAT 31 NI 3 |

IR BT & Tob JRIS I T & ST J=via STl UguYI, & Uguvl, RIS JdTg,
TRIBRY, ST [IRpIe TAde aifieT, fa= 3R dabeiles BT AR TR 3Mfe T yqge
HR & STD! Iofe | UgieaRol &1 fad ufafed uaiarer &7 718 S0 81 &l © | R
B & ST Ud I BT I8 Had ¢ | fb 98 3107 g &7 H VAT dIg & 7 ax | b

I &5 H 9} qIiaReT Gl JHAE 9 B S 8 |

T W B IRMIG DT § TIfRoNg R0 $E-5E) RIS goier Tl oY
ofT | ¥ 1960 & GTH H AYEl UGHUI, APy Tl & F8/d H HafSd B A9l 8Y o | offdd
IRTH TR R TATRY & & S 98 YA & BRI 1970 B D H JRIS I TS 1 §HD]
gIRReIfd a3 vd 8 R A & U9a IR oV TaR T aaaa @ | :fefes fdarg vd gafexor
&I & drg Hag DI FAULH 1972 H IP B H A GATERYT R HYH I FHAT B Yoiel
H wfAe far 717 o7 | 39 AReT & 91 ARBR 7 WY I YRl HrRigH (UNEP) ermfua
frar < v e afRes wafeef Yol & w0 § o &) 3|71 2| |9 1973 # AYad g A
UREHT BB H ARLIAIBRY fARR BT HH T & YA DI 981 & oy GSHI—H o1
PRITTT DI RATIAT DY 3R IS anfefer o™ vd fvia ufsan & gafarofig fidmet @1 enfiet
BT BT HTH AT Telal T8T & | 1980 BT &d YATARVIY fIwdl R 941 I3l & AL 3MIST ORd
DI FRIET @ T4 el 319 & Iqoid @ A BT PRSI SR arel Sie-l o1 Jaae of | 99
1983 ¥ HYI I AT §RT WITMUT GITGRYT UG fIsprd WR f4ea AT o Ub 1 YR Bl
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fIdTA @1 SRR U4 TATaRvT FATEAT DI GRIT @ @1 gl Wl AT $I T8 | FETRIHT Bl
TR JMRANT B | 1987 &1 RUIE # Faq ey a1 fears; Aer &l @eRen @ 73 |

TITIROT EREAT TG SR B B I DI T3 2| o Siid oidhdad qHiel
(1949) 39 910 W a1 faam 11 f UHRT & SUBRT o ¥fifes quich & wu # & | 2 <o
A A &I HAT AMM2Y | ATSTGT & Ugel ATal & g4 Ugell IR 9 IMAIH 1927 §RT udfaroy
ARETOT B I Dol T o | @A UK b dTe IRA™ AU H uaiearvl WRevr & fafie
Iu&El BT I AT AT | |GAEE & 37gwE 511 (G) B ATAR TAD ANRS B I8 b
% a8 UTide gITaRoT B e, UIdhiad TAteRel &1 Haes dN Ud 9= Sifdai & Ui SIm™E R/ |

TITGRUT & EREAV & oY 36T 48 | WK Bl o— I8 JAD F B HAd © b 98 4
Dacl YATERYT BT gaTd UG FeIR PN | dfcd < & a9 AR g7 Sia- BT Wl HRE0T P |

AN QU H 200 W 1 1P ARRH g1 2| I8l B9 Fifhd A SIiRRAl BT T BN
1. YATRYT (EReoT) T4, 1986
2. a1y (Iguur faror qer o) s, 1981
3. Sl (Uguor HarRor qer =) AfRgH, 1974
4. =g Sla (HReTon) A, 1972
5. g (WReron) A=, 1980
6. eaf~ gguur (fafgH=T) v =1 194, 2000
7. guiaRor (FRefon) SrferfaH, 1986
8. g fafdear s, 2000
9. IE BRA UMRIHRT B 2010

1.1 YATERYT A BT AL B A qTQ

da d ST ARBRI §RT YIER0T GRET, UThicd FAEAl & HReT0, Sl AT Iy Ugyol
frd=or, g1 Shia Reqvr nfe & JwIfd oma srifas aiRd a3 2| o 3 rfarferast
BT AN A H 3 GG AR 2| 59 9 Ho AEfaRad 8-

1. gl §8 OGN : J1F SITHEIT GG & BRI GITIRONT HIAT Pl AR B & folg
IEd AP o9, FHI TAT SRIKT DI AATIDBAT Bl © | 39 DR 3D STAHT U
MY H YR BT & AN A H Fad I qEd & |

2. IIRETE TR BT BT AN B H e a1 997 31 H AT Bl 7 | fawraia g
# STt R &1 WR 98d BF & | 981 TR0 Bl Bl AN SR | AfSd g el
8, RIfd ARMMET afdd §9 P & Hecd DI T8 FHSIT |
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w

M Td STH®HAl HT I4ME: A e ART 9 gaferoig Sl & AW €1 31
TRV ST BT A BT AAID & | $9 (oY 9 Bl & 3 T J5d Bl

GUh YdR—UYIR JATdRID %\rl

4. GO BT BT AMEH o3 I GITEROT FGReTT I WREAV B 3P Bl 9911 T 8, R
A g9 9 97 Sldl & SYANT T FIATY, STATIRAT bl T<T BT I b, G Mg F
T qEA] H YA I BT |G & | BS AHl H BT H @Iiagl @ g, T

FSTET e BRIET IoTd 2 |

5. P BRT : AfH AT & Alerd H Tad dNId I AAEH] BT a8 Il & | TR
3T H oI W U @) Regd dax el e &/ TTed dRe ¥ STAfT U R o
T 37T 910 81 T 2| BIC SN H e M & HROT URNCT & YAdaor el fbar
ST WHhdT | IS—F$ NI AT PR &9 & oAlerd § B @Idl BT HBIIaT Sold
=

6. €fffes AN—Rarer: A= enffie el & deq i, amfsdl , gorr, Amnl afa &1
TRl | yafed HR fear S €1 39 UBR b qge gl oW WEdr 4 s 8 ©,
ST §71H YATERYI Il &1 T A UTed el A S |ebdT |

1.2 YGTaRYT RV B RIS B

gaaE H feedl ft ORISR ST &1 I8 PR A8 & & I8 IR AT gRT IR
el @7 aRE W 991 9@ SR 7 &) aRde WR W AEE & R0 31 e fheT sfaRisa
O Bl UT 81 | | YRS, RIS BIA-—YvTell B |6 T8l & dgdfa R R
BT ISl & | 983a3d WR & BB Agal Pl Fared I i, AAsidl d ARl o1 {Fer—gel
& 2| T2 &1 W AR I RIS qaiaRor Heell S & A1 A S 2 | SIfdar RISt
T & BHA MR W T SRt yaiaRer Gdeft B & 91 & S 2 |

MBI IRTE B AR R 9 RIET FHsid § T 991 weeT | red
IR 2| IE A U ORISR FHeiia sreraT el & Armd | Uik g8 21 o < A
S TSIl B A DI FEAM < < §, S= Uil & A | AT ST © | Ig GESIAT U erd
BT YT BRAT & OTART 3MER T Hadl 8% U UIET DI HRAT TS, dfed B U] BT I8 had
2 5 98 ge & I BIH— YTl BT AT axa 39 FHeid BT 0 IS W W AN
PN | 37 FHSIAl BT FEANT a1 & oY, {B F9I & UIeidpla 9 [T &= usd & |

‘Yerdied’ (Protocol) BT MM Yeh WY SRS Wedfd & o W@ U9 8o W) Al WS
BRI B, TR SHST Ale[Ql GHSid B AT e Hey A 8| s9aT e I8 gan b Sietary @
TS SIFGRN TR A 3N B A5—s d1di & fdbRid HrdTl 2 |

fgdiia fava gg & uvarq Sierarg URad™ bl ofdr df¥gd WR W €8 URH gs | 1972 H
IS B ST WCIheH H Ugell FRIe MM fHaT 77 | §51 Gl 9 T3 g3l b uxid
<9 STfarg gRac ¥ e & foy exe] M 9910w | 59 3y @1 gfte &g 1972 H & 9gad
T GTaRYT HRIGH (UNEP) &1 T84 fHar 11 @ =Rl &l gd6T AT a7 17 |

302



STetary UREcd U §U ARl Bl B UITaR0T AT Pedl @, Sl JAaRYT |ReTor fory
AT I GRT IR R W [T {6 Y |

AR |HSIAT Qe i)

U RIS AT 2 HRAR] 1971 H XM & Hogad AR & d¢ IR R IR IR H
TR fBY T | SR 30 IFRR FHSIT HEl Il 2| $B AN 39 FHsi Bl A
|HSIIAT (Wetland Convention) 41 ®&d 8| I8 1975 ¥ 1Y Bg | Sl 3Ma YA & WRET &I
AWM & U ORI WAWT BT ST UG bRl © | G g DI Lfereh, I+ AR
ApiTd HTed (UNESCO) - S9° GFIR @ AT Faes f6ar 8| 9Ra 9 39 99sid W)
1981 H TR By | SHDI &I BRI THAR RN A0S, RacoRevs H Red 2| wRd H
AT B TRV & AHAl & Y Bl YRV, a9 UG Sieraryg ulRac HA1ad Arsel HATerd
YT & | 9RA # TR0l fH & 4.7 TG W M Bl g8 © | MR H IR | gRT gRiga
Il H 2019 H 11 Ud 2020 ¥ 5 ¢ MEqHAT BT St &A1 | aHAM H IFER FHSA b
T YR H AT UTWd Il &) GRAT 42 8 T3 © | YRd BT 42 df AR &3 AT
(eTaT) BT 2020 H WA fhar Tar 2| favg ¥R H IR W@l 1 Kol G&AT 23,88 & | A
M 2020 @ ofF— "M &R o fafderar” 2| wRa & Al & orvia |rafde e
Tl I5d ORI Tl TN IR 3MEURL 377 2 |

IEW— 39 TSI & I H I W e Y B BM BT AT, Us—uEi 3R IRl
IR I HERIT gATaRoi UfBareli &1 EReAT oRAT & | 39 FHsid & g1 fag =rar g—

1. Td 7 3A&d 3Ta H arel WIHl Bl RIS 3fTs Y Wil B G d FAford & |
2. 3% A &3 & W&V BT YAl ed BT |
3. HFUIG UTGU WAl & FfGHATYOT TANT Pl YIAIRT HRAT |

4. ST AN B TG A Ul H FATE PR, &I AT AP <2 & Heg TS+ drell fTs 4,
3T 3

o

5. fIaRd 8 arel F<), ST oNfe et FavTy U YTl & 9RT & Hae § Hoig &= |
6. 3T A &3l Bl Arorel & b & g H = al BT |

7. 38 &3 & GdY H WU Ud FATa URIE BT Uieds o |

8. dICX HISd & oM & foIy STeila &3] & Hamel dasiid 9 o FeiRa &= |

9. 3Ts Y R Il &I WIYAT AT |

wIHeM TR — 1972

QTARYT GREV & A FHIAd @Rl o {99 # SIeddl ST - & SGad H Ugdll aR
GG MG S AT H 3—16 S, 1972 H WIS & Wb b FRIed M fbar T
o7 | 3 lhaM YATaRYT U4 fAdprd Tx = 1972 & A8 & ST STl 2 |
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ihsM TR § G & folg Usp &1 ged! Ragia oT ufcrared fbar mam o, f5ae iaia ®el
T f6 B N e A9y o &5 # U1 drs f 1fafafd 98 s fSar uve gataRer )

ISl Bl | FHAT @ QRM GIH S YRV HRIGH (UNEP) T ST g3l ST Idar
T AT I & R e H R © | WihaM AT 3 T & 119 < -1 91T fora

T | YRA & dchlold UeIT= Hall NHcT sfaxT el ¥ e a™o= & 91T forar o | 3R ¥R
& forv e a9y yyfaRor NS & =wom o o |

9 TR H AFAI GATaR0T "9l Bl WiIphd [haT AT | §HG WA & 9N O | e e
RT3 799 3R 9 TR & Hae § S qAT Dl G907 ¢ | 3R A AN H 26 gl
1 gfcrares fbar 11 § | e decyol Rigid =1 g |

gedl & 91 FArEHl [ O, 91, WId, Sig S, a1 Widiae qiRRefied 3 &
= geR WA 2, S96T SRV, S yeawd Td f[qaRgel dredRll & Ae| |
JAAE g 9E G & f8d | fhar S =2y |

A BT Weo 9 IUYdd IR0 § WA, FHAAT Ud Siige &1 gdie Refadl &1 9
AEPR 7 | I8 ATPR IH TRAMYYS g I ST BT AFART & HRal 2 | SH
IAAM UG 41T Nifedl & forg gAiaRor &1 e 9 GUR bR DI Q1A W UG DR © |

|4 Uid A @Ry i WeRT S~ DR, Silfdd A, Fgal Siiae dl 8l ggar,
FYS! YUl Bl b b Iy A1 Fw1g Hed IorT |

It widr BT S9@ gafarefig At & ey FREl & QT @ gl JIfER 7 | otfde
IDT T8 GHAREd B BT SR W1 © P I8 If¥dR A1 FRIF0T # o arel fEarmarni
A S IR AT D] AAT & IR D &3 B YAl Bl BT el Ugaril |

gid 30 BRI TAT FEF0T & =id fhd T BRIl gRT S~ Uyl dAT I
TITaReT &fd ¥ difear & forg IR & ey H RIS B Bl ANl [ddrd He &
HEANT BT |

TARIDT THAT — 1974

TARIPT THAT BT AT fhols T & TGP TR | 1974 3. § fhar 1ar o1 | 39
AHET B 7 AV L YIaRor &7 e/ HRAT @1 AT AT | 39 e @ fawy
(T YITERYT BT &M HRAT) B WL ®Y A GRAINT T f5I S & RO Jg G
3Tl B T |

ST T — 1975

e T BT A faeT & ofve- &R H 1975 5. § fhAT AT o1 | 39 AT Bl
T vy FYEl R B 9G8R & JdT SR | AR FYg A [IemE dar &1 gl
FRROT feham SR |
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3. o= 9= — 1985

T A BT SIS SMReAT <97 § Rerd fau=m ok # 1985 $. fhar T o,
SR 39 ARIe @l f4g- e HEd & | 59 T BT & [dug 36l URd &l

TRETOT X7 AT AT | 59 FHAT gRT 94 I ThAT BIh) VT T491 & dpfedd dl &
799 & foy Head gU ST ieiF WA & forg sTeR® of |

ST URT BT ERE0T

IS IR JATSIE AU BT Yeb IR 2, S drgHsel H UTg Sl 2 | ASl= uRd gedl &l 33
B BIHHRS 3Megl IIeic fhul | qaml ©1 1995 H & Al 16 RIdaR P 3ol WRd &
TReTOT & foru fawq SNl faasd o7 SfioiM URd AReETOT BT Ao fdhar ST € |

S URA ®T B Ha¥ 31 <frol Telig # sferafcd &3 # gam 2| i &Ror ugref
THRIAT A TR HSER, AMBSNER g WREH MMT & ATA H ST 8 @ | FARIFARIBIE
(CFC) o9 oRd # 89 arel faeres & oy ScRarll € | 39& arelrar 2aiioi, fHerge deiRIbH,
BTa- SCTFARTSS 3T A Ugred Y SfGiF &I < B § Wetd © | 39 e gareli &l
B 3ol &ror yeref #ed ¢ |

1. Afeaa Mepia — 1987

39 AT BT IS BT < & Aifeedel e} | 16 Rydex 1987 3. ¥ foar ar
o | AIfgael UIeididd &1 A1 gaaT A1 vy fag=T FFe | €1 SIS URd &1 HRef0T 3]
AT o1 | U8 A A= Fewd <l & 9= H 1 SR) 1989 BT geATNDT H UATAT §S |
Td A IS A 9 A H $H3 IR FARA 8 9o © | I§ G BAE ded 1990, Rl
1999, BIUTRITT 1992, faTAT 1995, Hifgdal 1997, ARSferar 1998, T 1999, IR
Hifegael 2007 |

9 FRIeH @ JEIH Y 99l I Udh Ad Bl U1 T H derdl @ foy dIR gY Sl
ST URA § 819 a7l faged & o SaiRer 81 39 998 & HolRdwy 8l JTUeThichT
H g3 | el g €iR—R S 81 &1 8 | Sty Al | Hevd fAerar & b Sfoiie
URT BT TR 2050—2070 & 419 1980 B JATSIA TR UR Y: AT TG | 379 Tb &l S
Rt g1 gaor 21 e wedafd 197 <@ @ W @1 T T I8 W WgE IS B
e 4 99 9% 9 & w0 § S SRl 2 |

2. SRl ™o — 1988

39 I BT AT BTST & SRel e} H 1988 3. H fhar AT o7 | 59 I &I
T Ivd W B8 4l & ST AETel] 39 Hled S5 dargs (CO,) I&T AT o |
59 R H 9T I U@ wY 9 9RIGR 81 gU 9ol I8 FRTed A% 8l 3T |

305



3. gedl wHeH (RaT wie) — 1992

9 G BT SMATST ol 1 dThliold TS RA—SI—o+R_I § 3—14 S 1992
S, IS fhar 1T o | 59 =Yl Bl RAT AT & 9 A Al ST S & | Sgad
M &1 AR Td A SffEaeM &7 A@yel | & Usd bl Sedry uRad- uR
YT I B JMAIL & A | ST ST 2 | 399 178 QR @ WIS, gRI
TG TSl MR S IERIErT A 7 WRT foram | 39 wWed # & fawg worifa
H TR Bl Yeb S WRay e |

3 I ¥ TR B STIISUIR fdbrT ® EaeReT & fabRid &Ry IR §d
fam rar o | 39 |Hsid R 150 W S1fd < A EXER fhU O YRd 7 1994 H 9
FHSId IR BWIER (U | 59 8o & fa=g 19 € |

1. 99 ST SrEiadRf e & @ § 97 UPid & A1 HA1d W) T IATGdhdl drel]
SIERESIECI L AN

2. O Uid TR R B H Th AN BT ATANT DN |
3. ¥ UId qafaRoT HReror el del B S H ugany |
4. FEK AFET BT AUDR & 6 9 WA & [Apr 3 AT Hamye gdfarer § e o |

5. Ui UITRYT HRET0T Heell Bl BT A& A T B |

6. T AYY WATEF! Pl AN GAN B | 9rdl AT Bl MaegHeiai dI ar H @ §U
T JraTIHRI B gfet N |

7. S IAHEITE & AEAED & YANT H QAU dRdb IGUT & WR DI HH [HAT Y |

8. SIATeH S8 & UANT B HH BR Holl & dbiodd T Bl SUAN BN | THT YU HH
B B AT FHoll FRefor i EnT |

9. TATGRUI YWY & Tl BT Ydl oW 1 (IF0T §IRT UGHUT BT HH AT AT DN |

10. I &7 IMOHR B b 98 3! Juraed drel GITaRYT H I X T8l IADT Siidd R
SizzAcau il

9 FRIeA BT §= [Avg 211 91 & foy uafeRer & Agaqul PRl $1 e SRSl daR
BRAT 2T

Oy Toler—21 & A9 ST ST 2 |
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Toie—21 (Agenda - 21)

Toiel—21 WIFd Mg, ARDHRI, AR U el §RT IS &3 ¥ afqd, TSR AR WY 'R
W 21 4 IAIE] S Y U AUd AT €, S U—ERY WR A $ Y9Id UR SR © | 59D
AreE A | gl W e R T 6 98 uTeiie Aerd @I 99y [, JAERT & Uyl
DI b qAT A AP BT IRAT YN | Toiel 21 & g9 fdg =1 29—

o ol BT AP HI TID A GINT fbar 91q |

o HAM P TR el THHRI T MY |
® UGNU[ Bl drell WX W feiEs eIT oY |
o TYIARUI U9 It & Hed Hdg & &I Pl FHsM Y |

A fABRT AT (CSD) BT M, LRI, &3 3R FIRTET WR W Il & Hraaa-
R R IR Ruld v & ol UNCED (United Nation Conference on Environment and
Development ) @ UHTd! 3fgad! GHARET &1 & oy fadar 1992 H q91-T 14T AT | §9 91 WR
AT a1 b 1997 ¥ AYFT I ST DI AT 98 H gedl RIER AR T Ui &I uid
ATl DT FHIET DT ST |

IR STy |Hsiiar

g8 STAarg URac UR A e BHID H-e (UNFCCC) & d8d U FHSIdT & | 39 FHeid
TR 22 3 2016 H BKIER fbY MY & 3R I8 STerarg uRdcd M, el 3R fad | ddfdd
2| 39 IHSI WR 196 <R & URIRRT T @/= By o

B ¥ 21 df Conference of the Parties T | 39 R &R fdhu U oy | gada H, FHsid
S T JUATHARIRT & 190 Haw el B | Jobl, IXM AR SRb oI < $8b UaPR -Tel o |

4 ATD AHET — 1997

9 G BT AN JHRBT & AT I & AT AR H 1997 H A1 737 27| 89
TR BT P [I9T YolsT—21 BT YATET a1 T AT o |

5. TRIET TV UF— 1997

3T AT BT AT H=IT QI b A& I8 F 1997 H fHAm A1 o7 | AR Swon g5 end)
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4. T Melbia — 1997 (Kyoto Protocol — 1997 )

FIICT UICIdiel U VAT RIS S8 2 | ST b STerarg uRad= gd Wyad I |9 & ATIqus]
& 3wy A= <= B W9 B9 9 IHoiT H FA M & el DI 9 Al & | 39
TR BT JATASH SUE & el e H 11 fSFar 1997 S, # fohar a1 o | Ud yvrd) w9 3
16 HRAXT 2005 BT AN AT AT | S A=A 37 ST & A1 & JRU 99« 79 fHar| &
g WA TR N & IO H 18 R ddh HHI ARl | IR | 2020 A% 39 19 & IcHoiA
Hi AT 1990 B IH IHO KR TP oA § A& BN | $6 A BT $B T AE & A1 Qe
|ESIT fHAT 11| A1) € |/ TGl & A H G fhar T | I8 |qEsian 8 fadeR 2012 @l
3N ST UIeihid & e vy W9 8199 41 & i dled Sig 3ifadrss (CO,) @l 13T
o7 | 3 AT H I I ThAT BIhR Pla Sls 3ifass § deldl & oy Hgdd 8y |

6. fIuce I™a_ — 1999

3 T BT AT SHRBT & a1fdfiTed g & Rived e} | 1999 # fhar ar 1| 59
TRIAT BT H&F [q9y deq AR &7 IR & SRR H AT @M T o7 |

7. Seras @& (Rar, 10) — 2002

3T g BT AT SIET0T BIBT & She-aaT X § 99 2002 # fhar or | 39 a9+ &l
A a9y |ad e (Sustainable Development) oI |

Had fd®r (Sustainable Development) — WTpiced FEEAl BT AT 3Fdher AN forad
D! SYATRIAT AaTell Ul & foly a1 I8, |adq f[derd Sl ¢ |

S IR & gRT A TRl I=AT & ol “fdeq YholedT DI’ &I RATIAT DI Ho
U B TS |

8. fRar 20 —2012

39 T BT SIS ol & RN—SI—SHR3N I8R # 2012 . AT fhar Tar o | 59
AT B G AV Fad b W gel <A1 @1 A1 o7 | 399 “TER 91 dic (Future We
Want) &1 Fhedar o1 T3 oY |

DY THAT

UE YAl FRIAT DI FATH WU A BRITEad $RF & oIy Ufday 8M arell UNFCCC & el
Al T BT BB T © | Y2 TRl 1 el 1995 DI afeld, STHA H gail o |

1. DIY 3, KIICT, S99 1997
2. Rar 10, Rar f& w=Rar amoiial 2002
3. PIT 13, dTell, SUSHRT 2007

4. PIY 15, hIUdeIT 2009
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5. PIT 17, TG, SIET0T 3BIRT 2011

6. I 18, alel HHIT 2012

7. DU 19, dRET HHAT 2013

8. &Iu, 20 fomT 2014

9. P, 21 URY, BT 2015
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o U IHAT BT YITARY &I AR Hal Sl & |
2. BARD! AR 1974 | o HHfad YAUERUT B YREAT HRAT 9 FHT Bl IGa
AT |
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5. HOGT Ao | 1987 | o wioM WA B WREVT B (AT UEAT SIS i
(Fifgaret Ureidren) 16 RATwaR 1987 &I @1 B3I o |
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o1 ol foram |
14, ST FRIEH 2011 ST ©ICHM B AT W FellsHe B DI b
(COP-17) 7 T |
15. QIET FHe 2012 B SAATHE HBTSH (CDM) & JAcd I HH
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UIieRYT Ud ¥aq faera o gaifai

<. Irorer 3 1, . R et 2

1. FERIG UTeAT9d RIS fAsme), W @R did AR TN Agifderad 4691, Ra— ®Rar (80710)

2. A8 YA (3RfeRA), 6. WR dldl ®ax ATAdGII Aelfdenerd 491, fTel— dRar (80710)

T Na e /waq Qe

| fdbr B rggRen 1Y b da g WA T8l o | [d®™ B JaER & Wi W
|ad A& o7 rifAddr o 57 W& 2| I8 Uigiae dAl (STEH) Yd AMG ST (SUHIRHT) &
e FEoidl Hadl iR referavern vd urRRerfieds a3l & ey Aoy IR MR & | §8X Wl
H, 9ad faers e v uftsar @ Rrad adam Nl &) srasadantl & At Hdl A=
DI IMMHIEA 3R MILTIHATA DI Gl H BTs HfSATs 1 &l | 39 I I a1 UIgl DI gAfaRoi
Ufshamall ST S 3Maedd & | 39 AaH § @ &l gaiaReiyg R maeas 7 |

Haq faer

Futd fewr™ e daq fAerd & Sf o 999 9o oI X8 9 | 9aiereT 9 e R g
JMANT 1 =11 RUE 1987 # GRR I &1 AHFI Rigid I8 gar o {6 “adae 9l a1
maeIdarstt @ gl & forg gataRer @) emar wR fAwdia yvra 9 811" rifd Wi At &
QU EREAT G fAbr Idq 9 9hl WSl g1 & f2dl &l ear # @ gy fbar o |

GITGROT BT & g AT P FAq [dbTH DI A LR BT A [ddb, Sila- Feldar,
gRUT fdare, ﬁﬁ{’ﬂ' faera g e guita faer (Sustainable Development ) EII
AT S ST | $9 2es bl HauH TN 1980 H “favd wRefor Rurifa” # fohar war | Sgad
TS A gIRT 1983 H UATARYT U4 fadrd WR 1f3d sceivs manT « |uifid fdsrg & aRaifia
faar |

IEGIL]

W e S gdAE W @) agaddrsi @ gfd 39 UBR W Rl § fb 9rdr 9 @r
YT JMMEATIHANY R B & ford [l UBR T FHSIAT 9 BT U, 39 dad [dabs ar
RO fIHT (Sustainable development) BT ST € | 39 Aad fAdbrd &I BRI =1 & ford
af 2015 § HYH T F AE<ATHEN Add AR e W fHA | g9H 17 Goals Td 169
targets FEIfRT f&d g € ST 99 2016—2030 A% & ford <fféra 2|

3aeIddara &l gid ST & areiig faer 2
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3 UTepfies HATEAT BT QI8 aaqE g 91l UIgl &Ml & 301 T &9 H & gy
ST ARV | $9 HhoddT 3 UTdhfie UITaRol H A 83ey $l adq R b iR fHar
AT B | WA Ud faerd § aRReftes gRedIvr &1 9 axe Wit qAiaReT & START I
forar S Adar & dor wIRReIf® Adhe & A <Tell ST FahdT € | fAdT &1 #13 nfdfe Scared
A 9 SredR IAD AT e g urRRerfies deil wR Y &3 <A1 @112y | 9aiaRoy &l <gAaq

afd uga™ arell Uil &1 o™, SHE@ gig W SUANT, GRe0 g YAEshl a2l S
gftediv) W & areliE faerd iR 2 |

/XN

RrE—1: Fdeg 7 waq Qe & s@eRen

Haqd fasra &) IgeRom

|ad fAbr @ QT UHE JIURUMY 8—

1. JMaIIHAT B JTURTT — S fIeel ®U & fIvg &) qaifd W AR b ffard
JMIIIHAT I Fefrd & R Dy FaraR wrafdedr ue &1 ST a1fey

2. femt o Ameil @ sraemem — Wenfe @1 Refy vd gafarer arifse dwet fa
AFGATS & §RT AN fha ST Ahdl & RTad acd gd 9ids QM1 &1 el Bl
X7 fhar <7 9 |

R fIerT e & Fdued a9 2012 H RAT +20 A H Uxdrfad far T o | aRof
fq®™T (Sustainable Development) fA®RT @1 a8 AR &, IS Ied ITHAM B JTILIHATSI
B ATT—ATT A B MILIHARN Bl W & § T Il 2 | S I § gRo fAar
&g 991¢ Y B, e 99 2030 qPb YT BT BT AT B |

313



Haq fder & fadmang

Aaq fIe | a6 09 faa | 8 S a9 9 3l aadarstt &1 gfd,

QST BT ATITIHARIT DI &I H IGDHR IRT DN | AT GaA § YTebfcied AT bl Faieed
3FRFAT JTHATH SUANT B ST 59 FARIA! BT ARETT 8] Fap qAT 14T YIS Bl Maegameirall
o gl IR b |

Haq fder o faemand fA=faRaa 2

1.

2.

3.

ST BT Fdlead SUANT |

TGTEROT HRET |

gTRRerfeies T B GReE Td R |

Srafare faem |

STTfer, 9, fofiT oI SRy, WeTedl, <o dvf & dre =y I |
AETSTS U 3T fder |

ARTT & Siiad H YR & RAgid o= AR g |

. I8 TP U Ufhar & oA Silae &R W guR BN 3IR UAfeRe WR UM HH BT |

[dq fAeT 39 929 W 9IR <1 ® & qaiaRor raegdharg aoil AdR Maeaddry aHl
IR¥R U Gk R iR 2 |

gaq faera e gabie

A< AP &g Gasie 2017 § Wi (WHR : 85.6) UIH WIH W 8, Sididh 9Rd 1169
W W E |

Haq e aed YEaie 2018 H wWied (WPR : 85.0) UUH WM W Sfaid 9Rd 112d
(PR : 59.1) I WX T

|aq e Tea adid 2019 H ST (VPR © 85.2) U WM Ud WIS (VPR : 85.
0) fat M R Tafd YR 115 d (DR : 61.1) W W B |

|aq e @eg gEdbid 2020 — 30 S 2020 P FAq [dbTH FHARE Acdd (SDSN)
IR FToaHT ReweT gRT IINT 94 [IahN J&d gadic 2020 § Wrsd (WhR : 84.7)
T XM TR Sidfd MR 117d (¥R : 61.9) I TR 2|

Haq e a7 gaais 2021 — Faq [AHMN ded Fadid 2021 H R BT 120d I
R 3@ T 2 | IR BT WhR 607 7 |
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o aq e T&T Fadid 2022 — Aaq (AP ey GBI 2022 H AR Bl 1217 WA
R G AT & | IR & ¥R 60.32 ¥ |

o aq fdbr &g Gadid 2023 — Aaq AP el Fabid 2022 H AR B 1129 WIH
R QT T 2 | IR BT VPR 6345 & |

o urviiy AFH™T & & maml # arvfi g W vw ugel 2|

e Y 2003 B UNO gRI Haq [d&d & 99 =i fhar 77 o |

gaa e qe qaeis, 20223 § A= <9 &1 e

HHID | I < THR
1 1 el 86.76
2 2 e 85.98
3 3 ST 85.68
4 4 STHAT 83.36
5 5 IR 82.28
6 6 BId 82.05
7 7 _rd 82.00
8 8 | T® TR 81.87
9 9 LIS 81.80
10 | 10 erferr 81.68
11 63 EIG! 72.01
12 89 el 69.43
13 | 101 | 9iFaQY 65.91
14 | 112 qRT 63.45
15 | 128 | Ul 58.97

BT : UNO : SDG Index, 2023
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® ¥ 2020 F YHSLAR RUIC &1 vy IR ASHRI 99 FBI Bilds—19 A Fdg HA 8Y
— "Jad e @& 3R PfIS—19” (Sustainable Development Goals and COVID - 19)
@1 T § |

Haq e & Seed

1.

2.

3.

9.

Tl H gfg oD S BT <9 & I I B Y YRR dd ygardm o] |
FUT AN HERIAT &I 9 ®Y B =1fey |

e vd My & SR s wd fHy T @Ry |

UfshdT Hefer amensii bl ugemd $R §R a1 ST =18y |

. THidD! FERIAT & HRINTT AR Bl Foldd [dhdT ST @12y |

famrreia < & FTEIdr 39 S A & 9 @1y B 9 W vy Qe @ At
TR Ugd A |

Ao faert & ur=fa qen el & favy SiRew @ @i |

AH d ARl ATYR BT Yo SiaT S fhar Sy forad [AasRyd <er dern fasraeia

< U UTfe AT ORI Yo Ud JTAfdd B HHIG PN (TSI IcaTed w3 el
A T

e aN o

I WEIT &1 JERISddd gig fhar SIHr =iy |

10. SHE@AT BT gig R FRF fhan S =@y |

Taq e & Rigia

A faera @1 Jrgar 2 & Iugad ufafd gd |mifiore eraver gRT nIRRfda R a= | g
AET W UH Al B U 81 Fhdll 8 I AT FHIST B IIHM U AT ATaRIBATS Dl YRT
PR Fhd © | Ig [IHrT TATeRoT TREAT A BCHR HAMA D Qled WR AF[ el TP IAD!
AWGlg IR T 7l B | [ uRUIAREHY A19d d qAiaRvl & drd Ueh VAT aRac-RiTer @raver
P IGUd BT g0l FarAl & fages Henfrel e qon SRemra aRaddl & gRT #Hd

AT BT ITA TG 9T aeThdIsi & dre FHe ud o)+ & dee <dl ¢ |

e T =1 "qaTeRfOTe RAIGTa am TN 1997 o Had e & FrefoRad Rigral uR smeniRa
AT B

1.

2.

3.

HFG ST B IO H G |
WIS Silae Hl a@¥Tel Td F# 1 |
gl 1 faig erfc Bl §91g @I |
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7.

8.

g4l B el &Hal Ud fAfderdr &1 AReTor 6 |
3TABRUNI HHTEAT BT [T ST DI HH BT |

AT fapra T GReTor & folv s MY SMUR dIR HRAT |
AeTH TG §RT MU+ GATIROT &1 T =T |
freaeamdl TTadeT b1 AT EHRAT |

|aq o™ & uga 953

1.

2.

3.

AR & ST & Yfawal o SIGied IS : TAERY eRIER P AR B D
foy T Al & qled & R H QAT ywrdl ol ufhar sroeril S arf W

Gifedt o1 STBT o e I |

fregeraT w9y : SEEEl W BED! Ugd A¥e 2° RN SPeRl | SUde Sl B
3fde 81 JT & A1 Aei° iR 98 fa | d% 21 e 2° s |

Y R : Y IAA o™ AT Seiablierd gdfaRer ReRdr &l faen # FHe=i &1 e

81 Y81 © IT F81? 3R a8 fog A+ & &1 8T 87

9 UPR Fdq f[AH™ 9aTaRl T I FAdH B Ugd dTell Ui & 9@, Sa
=T, SHTE HReT0T, 91d) LIRS & AR T G SUANT Bl VAT STMS TR
iR 2| S99 Sugad URifal & e gRT |ArH! & figfg &R mawadmdarll & gid o

go1 o Srar g1
Teefe fera e Rard 2015

e IR AFIRTS A/l & Fgad I AT §RT IR AeTes b ofedi @ faem #
IRTH IR & W BT B AP © | T 2000 H 2015 TH DI AW & oIy AewA(R
faw™T @& (Millennium Development Golas—MDG) &1 WIftd &1 Iio=T §-18 17, YT I
P I THT B 189 IR (T TG 22 RIS FRARA 7 2015 qb 9 el &l Ui & forw

HYAT I 7 6 Jalls 2015 DI AeAles b &g Ruic 2015 IR fhar sq@ Rure A

Ay foram | s9a T oed e 8 —

1.

2.

3.

TG AT TR DI GH BRAT |

ATd e Ui e g1l BxAT |

foifT AT Ud Al FRRhaRYT & UaR TR &R |

RIY 9 &R BT HH BT |

A TR Bl AE | AfAH qgrar < |

TSH / UAATEd), FeIRAT qef 31 ’rad fiRal | gfh o |
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7. UITERYT Aqd BT g9 G |
8. dRa® fawrd & forg ey &I 9 G |

|aq fIe™ @ed - YoisT 2030

AAq AP DI FIROT BT TANT 1987 H Scole Rulc “FART A= Afdw & dgd fdar wan
o7 | HYH I HH R dRaedh WR W AHISTh IR, A TRATIT Td GRET RAUd $HRe
& folg 99 2000 ¥ 8 Hs—HT] fIHT A& & A1 Felr= Fedl DI 2015 Tb UKl BRA BT A&
QT T AT| ¥ 2015 H S WAl f[AdmN el ol fIediRd &R 98 |aq faen dedl 4
aiRd o) oo s sfer 169 Held @ied |fHlRd T 1 S8 2030 dF U &_ &I o1& 3@l
T 7, R e 2, et g # 9qona : |aq fasra & forg goier 2030” |

A fabrT goter 2030 & forw Afad goier &1 g 73 AHIAGT &1 Rigid 8~ “®r8
96 9 8BS R PR, T [dbrd @ Aafed 2030 & Yoiel & Ui goar 9 F4aUd 2 |
TRT & T Aera ded IR Farash) fAera & v “|geer 9y d9aT fae” Aifard ugd
|aq e & e & gHY © | 3R WRA T WR ¥ 9aq e el &1 s1fid a3 #
el FEiRa B H ol YHASBT 1T | IR & TeHE A8s Alal o Jdq f[dar Yoiel
2030 & e H AT IR PR §Y el 8-

“TGIST 2030 T NS B FIN) wT [ora FA 8§ Feq Hf Faw & g7 &1 §7H 97
TSI Bl FrRIAEdr & g 8 Gl [iwe @g qudl W sgersll & SV §7 cedl W EFR oflaT
B [RIRT Tt arel arHTforeE, SfelE iV gatavviiy yggen @ aIY § EHIY f[AHIT B AT
F! FTE Ao &1 Faar & 1,6 6w & waq [d@rd &7 1399 iV §9% gev gedl @ fory
gga T Y &I —

T qE, YT P FEITH

2015 H FHIRT 2030 VST 3N SHE 17 WAq QPN oed 7 gANaal 3N §9%
STCHE P FHET & o1 GG SN FHTIGU BHID FGTT BN & | §7P Jdild Tav I
P AT 3BT B GHITE, SRl IV GAIIVIT GEGS BT THET Wqlerid @7 & &Yl &7/
§7 GV 3FT BYT §Y GWHIGIT 3N YHIHYT ToT [ B i ged T a7 @ [igial a1 g
&It &/~
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WY I WY R 9T 17 |aq en ag Fr=fefed § —
1. R & 9 w5l &1 fIeg § dqet Ff |
2. @AY PI FHIMG, Wrel JReTl, 98’ U Ud e B BI gerar o |
3. W 9 UG Y D AN bl e i |
4. IR Ud Ul WRep e &1 gifEar |
5. It AT Vg Afear Ferfded HRoT |

6. TS Scl Ud Weadl &l Fdd J&eH |

7. R ud adq onfeie fderd, qol Ud Ired RISRIR Bl SaweTT |
8. wWew, [Awad-g Ud fEhrs ol JARad &= |

9. gFaTE ST, AR Td A SMNRIHIDHROT BT gem@r o7 |

10. Q2 & HeY UG < & IR AAATIAT HH DA |

11. Furyofia 9ex Ud qgerl &l U |

12. AT SUERT U9 Scared & i GHfRed o |

13. Sietarg, URad & 99Tdl ¥ Jabraell =g iRd briars! |

14, Y& Td HEANRIY Silae, HAATe Bl ERefo |

15. e R 99 ERefVT, Ulchel Y—3TUerd Pl b1 Qd Slafafderdr § gl |
16. ifd, = 8 gge WA BT 707 |

17. |aq &g UIikd g A8dT Ud FedTivd el |

|ddq fderg ofed a1 goiel 2030 geud: 5P (People, Planet, Peace, Prosperity and
Partnership) TR SR f&aT a7 2| wRd @R 4 W 9aq Aem el & wftd 2g W=
JFfRERRI P Folgd Ud Hald fadr dedi &1 Uit 8 R Afedawell Bl Aolda Qd A
el 99 BT A T fhar B 1SS WRA srferaRen favd @) wdl Hale iefarawen
2| 3T ARG H Rare @ren IwreT (2016—17 # wRe ¥ gfg <) 6.7 uforera o | facfi
Y 2018—2019 ¥ IIRTE F&T PIY (3MS0THOUD) - HRA & (dbrd <1 (7.3 Ufwra) A=
I8 BT =0T Bl g, o fIvq # waifde vd wfoela g1 smRat ofse ol 4819 9 13 aut
qIE 2017 H ARCIY TFART BT ST BT 33 F GuR I o2 Aofl # uRafcfa ax fear &
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SDG @& 6 SDG &#&4 1
(Rfree wifa &1 gdmvia (e, for sfm aremFan)
fasr 1 Sgam)

SDG &4 5 A0 SDG & 2
(Frdrefa s R fowm (TarRen, STifFS =
ST) EHE)

e
SO 4 SDG a3
(R i, iR, et (St STHTE-THRT qel
I HYg) it 3e)

RE—2 : Haq fder @

Lo ad e g 17 98 169 3_eg gV
i U Isoidel HIasa @ AT

'{h di"l ""

|\’1

A 2R

aad faerd @1 AU =g g9 dTel Haadl bl U & ARI—A D! F@T [Jvae e
FIFHT IR UgaT GRepel o | WY ISHY & dedlae™ H YRR g yeIia andfed gd e
RN 5 I BT & Faad! B U BRI TIR &I | I§ B qad [JHrd AT (.99
) & Fad e ddhar R dRIGH & agd fhar T |
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fawg SU-fawy @dD
Hagfe | oRad TRIG—ET F 10 I8 dTell STTHReT b1 Yiererd
3R JFFAAT Bl [+ gvsad
SRIGHTRY &
SIRCESEIER] 3T AR 99 @ U gRY da Bl U
w@eey | gu—dadl Rerfa godl o ayuT—Hae Rerdl
AfcramT 54 P IF I BH DI I N
ST @ FHI Sla—YTR
wed] I A Giawnsil drell SR T ufcrera
UISTel GRIETT UISTel UTa ST R
IR —ETT Uaq TfAeh ¥qReY el Giaurg ure Sede] & yfaerd
RAT & g gfeRe
T PRIE® Jaer &)
TR fRIeT—%R TTffeh ¥qReY Rl Giaurd Ure Sdd] & yfderd
JUTDH IR AT YT TR
HARAT JIEH AERAT &%
e ICIR] frate—arg g9y gfd afdd w9l e
e STURTET fcl 100,000 STTHAEIT TG AJURTET &b AT
STERT | SR IR ST gl ©)
e TeTRe Td sHuaRe Resel o S
TATeRo— et
fawg U] HoHdd
IIATIRT ST uRdd= Y213 T BT I
SISIEECRC D] TSI &b RI yarell o1 Wud
aryg I[eracd eeYl &Al H IR—UguUl B IR Hebaol
I GOkl I 9 IR el A &
IARBT BT YA
P DICATDI BT YART
a 9 &3 & gl wU H a9 &F
BIS IYST TFUSl
AT CITehNUT HHWIATDRYT gRT T A
NENEa] e ANUAIRS T JHTaTRe Rergell e
qc & AR g ¥ UdTel Fbesvl
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HETHFR, 9% T &l H B drell Bl ST B Ui
qq e I & T YSIdl & TJAR dl¥d Udhe
SISIES K EEKIE H U STl faRrd & wU H AT 9 ddal
S FT i are
STl JoTdedn St et # 41 sl S,
ATl STl H Widhel BIATghIH BT Hhwsv]
Slg—f=rar | iRaS geilal g TR Al DI &
Hl & e & wU H A}ferd &
ot a1 A oot 1 R
SIDED
v Su—fawa @ad
IMii® gurR SUDEAEEIEE] gfer gfad it S Ui,
Sil. €L 9L W e &
IR ATl d HamRil § TR Hg el
ot Rerfa ST 3UTd $ Ufd aFar]
Sil. U, Ul gfaerd U H Ueed A1 Ut gl i
ST
SUHRT Tq | Wifde @ud Aifded TIRT &I Yeosd]
SedTE YfauTe | S—uanT yfcr sfad arfie ol @ud
Q- Soll AHTE] & SUHET BT [T
Sl YANT B geosdl
PRI IUTG Td Yae | BIFbRD HeR bl IedIaH
ST BN BT UdeT
PRI JAHAIDHRYT T GAU—ANT
R aRaed & HEE gRT uldeafdd T @ T8 g
HRATT
faw Sy—fawg Haoad
AT THST @l IS WG | I Aad fdeg o
e ARSI AEAN] JEIhd YHUSCI FHSId BT URETel
TR gadh SR ufd 1000 IRT Scxc UTEHI DI TR
&Han1
SENCIE] gfe 1000 AT & SRATT SATg
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fasm v drenfira SHELYL Uierd & ®U § S Ud e W)
[EIp]
ST TURAT T TGN UThicieh JATUGIAT & BRYT 3T Td AFAR &l

T — Y W qikegH! TART (UNSD) 2020

FWR & TS Hhdd—gdl 9 Ig W 2 fb Jad f[db™ dad U G0l 9g—hald IR &
AeTH § B A9d B | 3d fagei g1 genfad fh o ST 99 91 & FHH g Sl Siiad
@) UM 3R TATERYT HO=TaT B @ & oIy HF & HH SRl 2 |

Taq oo & SuU™
Jaq e & ¢ deagel ug f=faled § —
1 G AT BT TINT

S A THl dPhATd! & YANT WR ddl a1 Siren & R Iare affde iR sraftre oA
a7 2| gF-faRy @ Rfd &1 oM # 3@d gy N ol & O § Sl <gAdH SHoll &
SUIANT RS JfTHTH IR < | 3H JATIRIM BT "THiT & U’ Al &I 7 2 |

2 QB

frefl o AR &1 AT | SToRd & IR SUANT, SHTGT HI JAYANT Td g8 HeX H b
D IO THDT GASUTGd &1 59 FaRAT &I R g | 39 Jedl Bl Silad H ATHY A
TR 9¢d I BT I HH fHAT & S Al & |

3 GITaRYT e 9 SIS ¢

TITROT 1T BT RIemT—yomell | AUFRT ST AN H SRl a3 3R [iRed R o) gedr
IR giaRel & forg widell foameRT # +ff gRads a7 faRiy U | Y9EdHRT 81T | Wl
BTl B YAiaRel —= FRFd &1 gedl & ufd Mear iR UH &1 Jgrar < |ad f[aerd &
forr g o aRome 2 |

4 O BT I8 &A1 B ATHT TANT

=l +ff a3 @ va Afdgd A1 a@ Sial & 99717 @ &Y SHdT BEdrdl 2 I & v A
dTe &[T U Siicd Uibal & Filfd As WIo & fTdl 31 Al & Jelral 3= AeAl &
forg +ff vl W ik a=ar 2

el ) T3 @1 FIaar sH@! e &Far R IMIIRT B | 3FR Wi &Fal $I WA o
Y a1 F¥ed & Urefie Sdel ST S IR §9 Y WIIUT 61 A 9 81 |

323



I &A1 DI B9 QT AR Tedl | frifora aRa 8-

1.

2.

TIYUT &l (Supporting capacity) 3reifd g—rré?qm' P HAT |
SMSTATT BRI DI &TFaT (Assimolative capacity) 3fITd ARl BT e BT &l |

AT BT UTG B 2g SUYA I TChl & AU HATEAT BT START Hed YUl © | T8 ATeI I
2 {5 GA™MT BT SWNT 396 I8 $1 e I Afd T 81 IR IS ) I AT &9dT &l IR

T PN

ARA & 9 Had e | S gt

1.

dpadl ® IRAAT B g Aifa fukor ufbar & e o) o9 g8 &) 2 & 9da
Tl fhar T B |

T 9891 TR B TRHR gRT AHINTG &5 § wd # FHerd 6 oM & 91 319 ol
TR S G B B RTHERI 37 8 & 3R Il & U {9 1 iqaiaqar & R 349
el DI QT HIAT b Aol BRI BRT

fRET &R oM 39 well & 1 F_ ) f3em # wfa @ R @ o g
JMANT W 2 oifbd 39 Gy ¥ SRid WRa-cds dF &7 319 dd A 81 81 Uy 2 |

WA A9 Jfidhel Td AT Bl AT IUAId], T ofaRdT Ud I[STHIcd 3287
IRG B HH & HROT 39 dedl H WA BT A9 Sfad w9 | T8} 8 u7 & §

Tad faera iedl 3 iftie a1 @t feem A 6y o @

1.

YRd WRAR - 9dd fder dedi & ST R TR Y@= 97 39 99-ad a)
e fT MART B | 8 S 9 dedi &7 ey R Swe qeafed JArera)
dfc faar 3R I9&! SaEafear gHARad #x |

ARID! AR HRIGHH HEaId FATd (MSPI) BT T LT Adhdd AR B BT
FHRI AT T4 |

AR A gRT 1eueld 2y Ugel (Speaker’s Research Initiative) sTH® T Hd wITfud
fBar T € S wad e dedl 9 Hed JEl W) |iEel gRT 9 &F & faRwsl &
A1 R BT FATSTHE a1 2 |

UNDP ¥ Sefdyd 9 ®Risd Iad faara oedi &Y &g d gy &1 4910 ST 2 |

AR 2 H aad e det @ Fgul Ahedr @ fory Tt ay et f Agwagel §
31T BT AT ¥ PET AT © b I |Wad e el WR I gie—uF TR N |

JEfl Faa [Ier dedi & U &I A= H R @ IER BB 99 7 fhg W/

A © IR WRA 39 Qe § FHRIAS TN IR 6T ¢ | R |1 Jqul [derd & g arl &

324



JMMHIETY QX BT & ol JATaRTT Bl RIS I8 gY I, M AR R A+ TR W

TIRNT fhd ST @1 STTagrdhd %\rl

Haof Yo

1.

~

RMGAR ok Ud Al Sfe; "0IiaR dd” UM HERHROL AR  UdhTed, SIaQR
(]rSTReIT) (2006) |

feellu AR AGUST Ud AfodT Ioide; Ui gafeRer ygyer gd e gl
Ul ar= BIARIA, SRINTS g faeed |

R Ag sraRell U9 IR, faan; "gaieRer e’ weg uee R Uer IrdpraH, WiaTe
(2005) |

RT SATg, "TAARRACH df 3% $IeAT’, SR gad, -Tg faoall (1994) |

Ifeg UaE; TIfaReT Ud gieRei WRer fafd @ ST, Wwed | gfedse,
gATETdrE (2006) |

ol HAR g, “IATaRoT HReT0T Ud |ad [9@” iR gfeeerd (2009) |
Sf. 0. g9, urvsy “uaiaRel Ud Haq et RRY e sraed G o@Hs, (2001) |

325



IR U9 IS GIiaReg G168+ / Toidl

UEdE HAR dae!, B, Td. SS1

1. FERIG YTATId (TR OTH), . @R Al hax RIS AETIeTerd H:7H1, Riefl— SR (80710)

2. AEE UrRAS (B), W, "R offdd $Hax IMaig Aelfdened 4|, RTe— diRar (80710)

1. RIS qaiaRefig Hre-egeifRial & Uefa vd Safe

UITEROT HguoT 0T, HReTOT Ud HAd [IBrT Bl gerar o & ol qhieRer o Wi afe @
R0 & foRl AR Q¥ @ WBR B YHdT BIH! AAETdd & | A= aiareia g8l w®
BRI B b o) WY AL ERT Y qAT JARME Y WR R, TSI IRBRI q47 [{Hfda
AR gRT B3 qAiaRor Geel Aot vd e+ wenfid fby 1y €1 @1 ff quiaroiy e
T QAT |6 BIAT & Sl YAERYT Bl el UHR & GOUANT TAT AAHAY & Raelh JRfard
PRAT & 1T B Y AT TATART B <G¥Tel aofl faveryor Y &xd € g 39 oedi B U &
for s ff a9 & | YIfaRo Hied RGN TS 81 ddhd 8, IR RGN ATSH 8 bl
2 1 T AIRS fqar g M B Ahd 8 | TR0 e df¥ad, IS A1 A 8 Fdd
2| g8 e iy yaierefig et & aR # o US &Rl | ¥ WIed ARG 8 AT
WRHR ® 98X & T AT dRTPh TR TR TITaRT & GReT0 AT AdN & o drf ot € |

JASCS A9 YATARYT URIH (UNEP), 9o @RI 64 (WHO) @ra Ud $fY s (FAO)
AT FO I AR ToiRkmdf 2 |

1.1 YD I GFTGROT HRIHH (UNEP)

UNEP &1 e JATSCE e SRS Adell §RT JATgCS 1o Bl Llha,
e 4, I a9 AMg AR & HUR g HFHY B URUTAEIRY B3l | 1992 H RIAT—II SR
H qAieRoT Ud fIhrT UR g5 HYTh I BIhA TAT 2002 H ST § Had (Ereuan) faea
R g3, favg oY §=erd (89 RIO 10 91 BT ST &) 9l $9@] GaT Bl 9ael 8l Uy | §H®T

T RI&! (@) # 2|

UNEP &1 & Hd © d¥a% YAEaR0N Bl &4 H I8 §¢ YITaR0T it & fadra &
HATAT PRAT TAT FRRE AR UG WRBRI DT & SIdd Gal Hl R MHINT BHRA]
9 99 W B 8 9 | 39! AR 989 ¥ el B THHd dRdl §, N argHsd,
T Td sl a1 wikds e 2

UNEP A ORI qiarofia wRuRiell & fAaRia & # va ied i fFrs
21 39 3fal UNEP 7 TiaRofig IR WRAN FeA (NGO) & 1T drf &_a §, T

IRBR TAT &2 GRATAT & 1T Aol Bl fABRIT B T S5 foharf~ad &= § vd ygiaroiy
I T @1 BT 9 1aT o @ A1 S Ig 4l qaT b I Al & R 59 9eR SR
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N1, enfe Fraf # oft o e g 21 ow Ity & Seanh e @ o, sfua
TR YTl gIRT, UTaReT 3 Hefd Arornei & faer vd fearaas den snfefe aeraar
Iuctel wH H f Ifha <87 21

UNEP & &raf &1 fharag fa=1 ara fawrt grr fbar e 2

1. STeg TdE=! Ud SAGT 3Mdheld (Early Warning and Assessment)
2. gafaRei ifa fharaa (Environmental Policy Implementation)
3. TH-Id, ST TG A (Technical, Industry and Economics)
4. AT FEANT (Regional Co-operation)

5. gafaRoi PI Ud ¥ (Environmental laws and Conference)
6. df¥ad TaTaRoT lea%ll HEAT (Environmental law and convention)
7. H9IR Td S AT (Communication and public Information)

UNEP @ Pg 318H di § 9 “fdvd &1 Weo @ (Cleanup the world) I & gRT
fIeg % 39 919 @ TFTHGAT bl BT T fHAT Sy 2 b AN g Shia-Riell & a1

gUMIT © | STIRRISEII AN T Yquol, WMl UR &1 dig UguUl TT BI-bReb JAIA! Bl
IIRRIE IR S Jel W fen—qer dor Stk & fdera § UNEP o1 STl 78 @l & |

faeq A\ fagme daeh Hred (The World Metrological Organisation) Ud 5w = fAedr 1988
H Serary aRadd WR ARSI U, §eX TTa-ved Ud 3iF Feflgde =iwl (IPCC) &1 o+
far o1 | aRge gataRei Tjﬁ?ﬂ (Global Environment facility GEF) T e ool # 9
UNEP 1 T& 2|

anfde HemEar (Funding)

UNEP &I 3199 ®RIGH © foldl 3masdd e WeRdl UAiaRl HIY | W 8l &
RTI®T E—ET 96 RORI & Weod FanT d, TR I A1 31fdd T SNl & A8diT |
AT YARTS I B AT goe # A 8IS W 9EAnT ¥ fHar S 2 |

1.2 fawg @y HTed
e U4 gforerd
WHO & HfIgM & R 39 Ieed & “J1 SNl Bl W &I YUllell Seaad FHIfdd

TR R YA B SHDI /I BRI & I A Tolg, (RIS Hhre 00 4, Td fawg & Al
H AT aRe BT deTdl o |

feq wRey HITST WHO , g<h ¢ Bl URMAD YOIl § A Teb © | SADI FavH TS
ver faeg weed fQad (7 omie, 1948) I B3 AT| 5 FABGI FHAT 26 WG <2 gRT [T
AT AT | WHO # 193 I&xg < & |
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® WHO &1 {e 3 | Ud SFahdisil I FedIiT d 37fdie werar Al © |

o SHD A BT & JBIHT BT AT BT (Regional Office for Africa, AFRO)
° ?Bﬁ'q BT & BT (Regional Office for Europe, EURO)

o cfayor qﬁ URET &7 e Srfed (Regional Office for South East Asia] SEARO)

° qﬁ A AR dT gAY BT (Regional Office for Eastern Mediterranean)

o UR¥TH URifhed &1 &3 wrfery (Regional Office for Western Pacific, WPRO)

o RGBT BT e HIATA (Regional Office for the America, AMRO)
wfafaferdt

A (SARS, Severe Acute Respiration Syndrome, RICIEHN Q?R:I:C' RN ﬁ%@'ﬁ) AR, wars el
TG TS (AIDS) SRl GhTd dHIRAT B b 99 & dRad Tl & 9Hadd IR &
RGAT U 39 M B FATT UG b & ol HrihH Hafdd dea1 WHO &1 fafaferat & it
2| R vd g1l S, BARY[Cdhel SIaHIRead Td qarsil & fadrd gd faavor & WHO
AT HRAT & | IIb B (ol HId QI SIUBI db ofed & d1g 1980 § WHO o =9om &1 fh
IE AN ¥ aRE 9 e € 18 2| I8 sfaes 9 ugell Ul MR off S AME 3 gRT O
e ¥ fAer €1 1 o

WHO &1 d&d § 37Tl o auf # uiferal & i 5 & fier <=7 | &8 §ilkal &1 o 4
e @ $HS B & ARI—A 81 81 & H a8l § WHO 1 @RI § IS $g Jel oY dardy,
P I DT HH BT dAT AN H Bl qAT et & Had bl de & IifIAT BT O 3AfeTd
&I <A % fhar B

QTR IR TR BT A H € g T | 1992 BT YATRYT TG fddrd WR &f 73 Ry gryor
&1 frad dwear & & waa (@atmarf) fem o fiar & &g § Jma onfa 81 9 geha @
el 9N @A gU U ¥avey dofl ITedhdl Ui Silae & 8haR © |7 GIiaroii Wy, |qol
foeq # B arell IRAT & q{ AT BT B 250 @RIFAI) B ford RTER B

1.3 et (HELI)

JITaROT e ferd warey Wai I f9ed & forar WHO 3 8¢ THaRR-He fofd gHIefed
(Health Environmental Link Initatiave, HELI) &7 fad&rd f&ar 8 | HELI, WHO U6 UNEP & gRI
forar a1 v af¥ae vIT ® S faeraeia <o & fUaR gRT W@Rey W 819 dlel JaiaRui
GRI R fhT S arel wraf &1 qHed= R 2 |

HELI ¥+ Q911 ¥ 9 91d I 9QrdT o &I a1 &Rl & 16 e [AhrT &1 Hdg w[rey
Td UITEROT ¥ BIAT & | AR UR ¥y Siigq d B T dIareRvl qofl a1y, Siel, Wrel Ud ol
@ Al BT YAocIG JUdl FAISH AT STardry PRI Sl 99 a1 i AI9d @Rey dein
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dgowll @& fod € &1 oNMde ud wwiF HELI gRT far Siar 8| HELI @) wfafaftre &
TEXRIT UrIele Wiotde Y Ifie € |

1.4 g I &1 QeI Td HNY 13T (FAO)

YE FATECS A DI U fARTE Toidl © S YE@wl &l AT & SRR ATl &l
TS BRell & | [pfia d fderasia aFi dv8 @ <2 @1 a1 $Rd 8¢ o | 9 (Food and
Agriculture Organization) U&% W&l BRA & ®U # SR TRl & STal 99 <9 FAE ®©7
fAeTa) 989 @1 N Jor weAfadl R IR a7 €1 | 9 9 U9 ga1 &1 U dia 1 2 gd
I8 faerasiiar <= qor uRad-ela <ol &1 $fY &I JAYFS a9 Td AT W, AT Tl
AT IRIYT & BT, T4 & ford Wrer GRefm vd GuIvor GRRad =1 anfa drif # #ag dxar
2| SDT oifed WuT # IMesl aTd © ‘Fiat Panis’ fST9dT 3IST # a1l & Let there be bread 31rid
B9 &1 § @8 |9ad © & | &l AT el |

FAO & &I 99 # § T4 599 5 &9 Sied o

i, e & ol &= BTy
(Regional office for Africa in Accra, Ghana)

i, e SMR®T U BT <2l &7 &g drifed, Afeam, el
(Regional office for Latin America and the Caribbean in Santiago] chili)
ii. URRT U4 Wb & o ey Braleld daia, ATsS
(Regional office for Asia and the Pacific in Bangkok, Thailand)
iv. 5T MBT BR T RR I 39 IS, ST
(Regional office for the Near East in Cairo, Egypt)

v. /9 & o e sfad genRe, § R
(Regional office for Europe in Budapest] Hungary)

WHO & 9w g fdeq wey 99T (World Health Assembly) @& for ufafaifer dsa
R a2 | fIeg ey @91, WHO &1 9asTs FvRIGR] |verl © | 6gt Mg & 941 98
<%, WHO &1 HeRIal & ol Sugth & Yd WHO &1 J99Tse & S9R, 3 o I 9™ &
wU H TIRGA B AP & 9 IADT e (929 TR FHT & A 9gAd 9 Wi 8l W |

15 TAGCS I BAAD H9YH 3iF Fagde do (UNFCCC)
THEiar (@ ) Td el

U IH Ul gU WGth I b 59 Siearg URddd AFerd UNFCCC 3 Sif¥idier <91 U
IR | H FHAIT gU— UHAd Bl AT 9 BRI HRAT URY fbarr b dRads o
BT BH B b o) FT—aT fhar ST AfRU U digqr de & MUReErd dRul 9 fhg avE
qIeHel d3ThR T A2 | BT & H g ol « 39 A § §B AfIRS & W A=y
DI AR IFHT A FICT UISrdid g RoTaH 1t efthermell did & Sl ST ©U I ared
BT |
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=9 fIMTT ¥ S HATEe ee 8— YRHRARIT JAAaT B ARl & o) S aRaarcisd
3frdT 89 YT, MBS UNFCCC Ud el Hieihid ured Al a8 UNFCCC argsikl
% ol U |9 39 |

TAIT DT HTEAT U4 SHH! @Iol Bl

9 IR & TS I SUT Sl fh AW U9 adiell € 98 98 € 5 98 v
FRAT © b THRAT RT 2| 1994 H I8 PIS B! a1 o1 o T4 A YHEADRI s AR gD
U ATE Fqd HH A1 H UG A | (BIR 3R f U B ART § Sl I8 A W AT B
g 5 dRg® S (e af#iT) aaa | 81 @7 2 IR oAy uRadd e 9HRT ©) | fawa
@ <9 BT B T 910 IR FSAd BT 980 8 Do BRI 2| Ud FER Sl offed © Sad
for) &4 AT T &R 81T, $9@ RV 4l ¥ TR WK T2l & Ud 39 Afds H§ &g
SIHT IT IAIfeEd dF g8 TaHY gRomd & d6hd 2 |

TE A U SeT TF Rl ® R 9 ge9 N1 & g o Rer far o |9
T U R W Sl Jdrg Yollell & AT BT fl IR & GdAd A1d ged Bl Ahdl
21" THD AR "TH USR &I WR o FREd a9g A & R i< fHar S |&ar g S
qIRGAT DI Upfdd U H SAdrg YR @ A1 Sla- & ol Tl 81 | 399 Qg e
R P AT A 8 T4 39 AMId B & Fad (d gaAr® ©U H o H 988 Hdd 9@ |
THET BT AENFTHIERer aret <ot | Iafoid A9 gew I @ Fafa vd 98 gt e
el ARV | {1 T D1 AT BT Ul IRV & §AD AR BT ST | BB UaTal

Pl BISHY, U BT I IS dTfolhldg B HI 3R g9’ 1990 I & AT ST & |
faarelia <= & Wt gl 991 & ford vt fhar 7 @1 2|

I 39 910 D UgAE Bl B b I8 TP "IN’ Aol — Ol FHI—d7T W
HIeT fham sierar 9grT S 9hdl & e affads ™07 3R Saary uRadd 9 s sl ud
AT DI 38 IR Ud JHTaeell a7 S | §9 91 H Ugell gfg “FIel Uieialid”’ &
w0 H 1997 H WHd &I T3 oY |

R WHR G
Big W1 IR AN G189 (NGO) UHh U1 W6 & Sl WRHR BT 1 F81 8Iar 21 39
STETAR MY d AT fofl F8anT 3 Al & S ARINTd ARGR 31T ISHad IRa-T &

R BRI AT g | $H BRI F NGO (Non Government Organisation), FRBR H YoId: W=
B B | 3 AR TR NGO &7 U1 ¥ T HRI%HHA 8IaT 2 | T H5 NGO & 9T 97 S Sigall
& ARETVT, YITARYT P GREN, HAEF BT HRe Ud Jad [db & R & foy ufdag U 4
PRIRT T | GITERUT & &5 H BRI B dlel Hewaqul ISR qAT IR NGO &1 arfafaferdt
Tq & A 9a] Y g |
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1.6 SCTYEA YAFT BR HOaeA 316 TR

(International Union for Conservation of Nature- IUCN )

IUCN (International Union for Conservation of Nature) g &1 Wad QR Ud A dl
If¥adh TATeRYT Aedd B | UE TP MAING e I & RO™TH 1000 9 31fdd TReRI 3R IR
RGN A A6 8, Td BRI 11,000 I@ITd] dSMf=h © S 160 ¥ 1fdd <9 § W&d ¢ |
TUCN & &R, favg & IRl aR% Bal Adbel ufeddd, NGO Td wigde &3 & urceRi doil 60
3l & B Al H 3D UReR WP DI Aeg Y oAl © | SHDI AT Si-dl & e,

ole, RacoRels # Rerd 7|

TUCN "afeReT e fadbr A Sl ffdeier gHifaal & forl araeiRe FHme faeRd
PR B ol BRI PRAT © | I8 dMIeb e BT FHT IRl 5, W fA%a H Wies Hroiae] &
UET BRAT © JAT BN, IR BN, Fgh g, A= Sl vd g Fqe™l & U6
e Bl © orad Nl gd AT B {haraae sreel aRg A 8 99 |

IUCN &1 fiee & gfeapion

1. R fawg # hot A= TSI BT 99Ifdd HRAT, 9GET <1 UG ST AG8 HeAT ot
THfd B AR Ud SRaSdT BT HReT R Fab a7 I8 gHad oy b faer +ff ure
fes HAE BT SR Yuia: =Ry a8 Ud UIRRfdaT & IaR der dref 1 81 |

2. UPfd gH Siiad & I Hed JAaLIhag oI e, @Te, W@eg 8al, $Holl Gd A
UG XAl & | SO B4 USId T IGAT | SKHT BRAT ARy Ud gHd] FRET H)
MY | ol 3HD AT AN & Siad Bl IRA Ud TN geH & ford |qrriord
g anfeip faerd ¥ eFIaR 81 Y81 a1y |

3. TR S & e, gedl iR Rerd FHwd Sfiiad &7 JMER 2 o9 fafqgar— fora fafi=
UY—Uell, UG SId Y& B I BT oifed wead WM €| oig fafdear o1 axeor—de
T U3 B TSI B @ B bl UG Ul &3 bl A< B A A 8
IUCN &T 99 &1 ¢ |

4. g fafdgar | HIRT AHd ST & FE STS IR Al 8 Sadry gikacd, S,
SATSITAT Ua 1R | w5 gulferd 391 IRl &3] UR B HRal & SIdih sHdI I BRI
Sig fafderar w & 2|

®d (Function)

1. 3: IUCN ¥RetoT fasm= &1 9Heq &xal & WIax yonfaal, giiRRerfaat o, Sia
fafaerar vd g moilfdeT TR g1 J9d fhd YR 8N 39 IR a9y &9 31 2 |
2. ®: IUCN E9IRI Wies Hoide qY faeq # =refmar & RTd WIdhfae qaiaveT &1 yeed

T IRE W B D |
3. g9 JUCN WRPRI, B3N JRIICR TR, UN EIel, HUl Ud gl &l
AT BT & oA 9 ARl U B SR ST 3! dvE fharaas ax o |

331



4. FIFRHOIPROT: [TUCN TSl Bl dIR dRd, S8 G SYT&] HRIBY, AR bl uired
FRe T RO & AR dxa M, S do S9a foharaa # A8g 9=l 7 |

1.7 IS 158 B BR TR (WWF)

Tofs 138 HS BR ok (WWF) Tdh ORISR IR TGN 6+ 8 Sl ggiaRol &
HRET, TN Td YARRAUT B o) P HRAT & | U8l SHBT 1 oS dIss BS AT Sl JASCS
CeH Td FArel # ol At 3@t MHIRe AW 2| I 939 &1 99 991 aad ARern WieA
2 e |qof faeg § w9 5 ffere 9 aifde |wie € S 90 9 i@ <ol § &M &R T B,
3R I fawg # H¥9 1300 HRET Ud TR § ¢ HIolde] WR B B I8 & | I§ TP TPR
&1 o & oraaT 60: owar Aol afed, Wiod g9 & wu § 7dr 1 59 Bs &I 45 Ufaerd
I FABCE FeH, JAECS [hirsH defl -axels ¥ A 7 |

WWF &1 & 8 “89R TITaROT Pl A< B | AT Ud SHBT YRIBR HRAT | acraH=
H sHPT AR BRI N9 IH B GRET0T R Bfed & | 3799 fa3g &) 3ifdreds Sig fafdedr foq
8% © [O1H I, ATqU Sieiid UIRReIfda] 3, H8FR Td dc enfid 2 | 3 el ¥ I8 fagw
T ST, UguYT Ud STerarg gRad o) W e ST © |

Ig e 11 RidaR 1961 H RacoRele & Ao H Uap gdiel g & w7 H (ST gafl
o7 FTA®T M oS aIge %S G AT o7 | Jg Slfordd Fadel Ud Ha Fplea &l HIferer off
RNT8IM 30 AT & 31gWd & 1T WIaeiel difgd ARl Bl 98 AUMRSG SR & A1 oD
T i TSR & gRT Siis+ & YA fhar | & f$I7 B & ford, wArer & el § 91
AR P TS S T |

D WIUAT SIS H, e o 39T a<fdd oed 59 d¥g Soolkdd fhar & “fazg
& SHg—oi=g, US—U, I, I HAl ST, IEl Ud 3 UTdhfdd HA™Hl BT H-eror YA &
Uee, WY T @i, JER, I Ud YT, 31 $egd UTcAl & ATl WEANT a1 3 IUYh
SuTl g1 fdar o |

sl o auf 4, dred 7 R favg 4 & Ffaw @ o) € wd R uRy &) faan
2| g9 Tfaffal & aRfMe dg o i@ wr: uonfaal @ JgReT HRAT | SR—oi 31
G Ul B Y, SHPBI BT T &5 o i fAfIerdr &1 wReror, urdhfas dAawEl &
AT FRIATA TAT UGHUT UG qaidl | & dlell @ud H HHI oI, 7fs & dRE I gl 17|

1986 H WG &I I dGADBY dos Be B TR B QT olfh D JAIRPISG TTeq
WWF & 3@ T oI & gaa fhammardl o s & | a1 9o | 9dfd JA8es e Ud
HTST H U7 30 el A | BRI HRAT B |

1.8 W9 49

1986 H, HRIGANA BT TP BICT Tl ol “gRa Ud wifald fawa” & o+ Jeg grT uRka
o, FHAEl, dhagaR ¥ GRMT A1d H bl Ul | 91 SIS o, S WF 09 & HRUsH o,
g A b /B AT HeddR f {O AT IR T & |
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IS e qUA BT TARITHI, UF BT A1 g1 i1 IaRaT & ul¥ad dc ) Rerd g,
faeg &1 |99 l¥® Y G &3 &, BT ADR R0 ¥ q9r BT F97 TdT8 g1 off |
THfEHT 7 3000 AW FHET 3ifeRl Ud doe Al &1 8R, R Wieh Ud =1 a7 Siai
@ BROT T PR AT AT| R A1 I8 R A9 Bl DIRAMG A ATAT YARICHT Uga &
ugel B T8 AT AR @ RTSmr &1 eRer g9 A off | g ol dF IHaRT d) RET T, oAfhd
ATt IO AT ofl, D DIRON BT T AT TAT o | TAFICHT TR AT gy A1i¥H1g q_ieqor b
I T 9 vd 39 g9 Bl 915 # uell anarvy Sifyd SR A o |

#9 f faeg &1 | 991 TN WR BT JITaRoT ead ¢ | I8 77 ISR Ae F9gl
Tq 5000 YA BRIGAI el DI D HElEY § UP S Hxal & | Fgl faeg d g9a 2
Ao 9 A1 1% 9ew © N gRT I oS & W9 Soid YAERod Ud AMISTe Jal IR
I T 8| Aevels & traced # Rud 9 o9 & 9 favg R d a¥9 2.8 fAfer=
THde & TG 41 U1 H UL AT ST BRITAT B | 3T W7 T T I-RTE G138 & ol
g gaTaRoNT AT BT ATAfBhar Ja™ HRaT ¢ |

9 g & ARt vd a=an 39 TeR €

i. e U ud SrfdAre e ki | UITAaRUT Bl A B ¥ BT I

ii. RTofad Ud e siedl | e wdaar giTe BT

iii. IS @ UITIRONY UGl & R H Fell Ud WS 989 DI 9e1dT o1 9 I o1 FHIEM
I g

sfedr wd faem
U TMfYul Ud orgs fded S U9 WHIGH WX SMIRT & Sl UPhid & Al Adeld a91¢

RGHR ST DA & | W AN BT U FAIS Sl 74, YOIl TAT FAlY & A1eT & &
RTEH J1d FAMCT QAT AR & IMEBRI BT A il 2 |

i, 3RES GHIG Bl YR R B Rl AT MABRI TAT AN B DRI & Ul T,
HFG BT A G, YATERUI Ud FHEISTH A 3flfe bl AMHfed diRk W gHRad
DRHAT |

ii. IR SfaehHOT TAT UTdhicid FATEA H HH DI BT AT IHDI [IRIE BRAT, gl ol
OTRRIA®T Td ikl fAfIedr &1 dIyor A1 dor |ad SAToiiiadl B GRe BT |

iii. QR AN, I AYE, AfSesl Wqgl Ud @RhId AN @ FIRHIDRT Bl G
HRAT Gd 01 oI H ST B AER) BT GAfRed e |

iv. TSR A ATl § T G, IRl Bl Fldl o1, @R Bl Tfieiia a1 gd
4 e g |
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1.9 €TeT Holl MY HRIH

TERI U SI%M¥ O UG FHb GG & Sl YAeRe & ford fRaex Ud =&
faereaelier IR BT 9graT <1 2 | SH@! SiudTRe ITaAT 1974 # g8 o ST §=& 3wy
o R Td i ARSI W S Ud ShT A @ror, 9 o1+ drel a8l d 799 &1
AT B9 916l & | 9T gedl & IR SHoll HeRI # Aol 9 3774 dTell BHl & BRI I
BT T T Holl HeR AR BRI € | 39 ST B ITA aRIbl H o IffIHhier
Uyl B dTel 8, S TR STy S0 B_d T |

TERI Afshd ®U ¥ Fofl, YR U4 (b & AP TRIDI, ST MBI STeiblel
T8 E, & F H A drell aftad FEmRll & ford I e & @ &l § o B | I8
UM Bg auf H fAsRia gom 2, faRver, S9 s @ @l ey Ifafaftrt Ry @ ud 8
faeell # U1 IR 971 o ST SHST Uolidd qRATed & | S & G &1 dald ad & Selfam
® TR W A &A1 59 A6 D M Ad 9o s 9wl 94Uy &1 fadvor e
faerd & g SIRAT 81| TERI &1 2METG STRI SARIDI, IR, U, HARRT Ud @rsl qell o
g

S d RN faeg & faf= 9mil 9§ Saa srfad & 8 dfcw saa! Tfafafrl o
A1 fawga Ao araifiTear € | I8 aiftie faeell aad e e &1 I &Rl & Sl
Aad fAPT™ & SR Biad Th 3EH "eAT § ol Half | e e (MDG) Td 39 Haa-eiiet
g3l H AT WR P T & IR H A § | $HD STAT SRe H U [9eq Fad [AdBr BIRA
(World Sustainable Development Forum WSDF) &1 T e+ far g, S ﬂﬁ faeg Famwi @ kS
@1 BFSN | Halferd 8IdT & | WSDF Y& DSDS & 3199d &I favq & g 9R d& ugard

2 dT favR 4 ¢ faerd IR ok 9T g faviyer Sa@ &l 96 H|
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2 T gafaroliy goifyat
(National Environmental Agencies )
ART # qaiaReig Gl @ Yfoeiie gof

ARAT TR & IR I & TR0 BT RN IG@T B SIRRedhdl ARl H Aog ol |
dfed wd dfqdmdrad & 915 BT S 59 a1 &1 Al © dfd gHE & 4, faRiy wu |
WA & dg |, AMAE YAfd Bl Sea WRAfedT Ao & HRU, YIERY HB HH HewdYl
WM W I8 TAT| Dddd 1972 H TITORONT IS Td &8I & foll IR H#ST (National
Committee of Environment and Forest] NCEPC) P ST & fold HEH S U o fv—efR
UITIROT T 37T faMTT a1 iR 1985 H I8 YUiwU ¥ YATGRTT UG a1 HATld & w0 H gRdfda
BT | YRR H R & A H Y[R DI G o AT IFb WAV & o fhdl ghR &
UG T8l o | offdhd 1977 H gU 42d o WA # §8 "ew@yul gRN ST T8 S WRER
W U Woo U GRIT JAiaRy UaH &1 &1 e |ind 7 |

QRO U4 991 HATA, DI UG AV 918 Ud a9 Sigq & ol 9RA™ dre &
T I yafaRviiy goifRf €|

2.1 Sefgarh e T g

DT IO f3HeaR, 1992 # TR THdell RSTRRE A/Res/47/191 §RT &1 T o | g9
U 3T Td WIS BRI & SRIGRT RN (ECOSOC) & w4 H A1 fdHar 137 o7 |
SH S, 1992 H RAT I SHRAT § U gl AFHE 3ffal IR T faer W JuA @l
DA H Udh Vfasie dRae dHsiar f&ar or S goisT 21 & diex 38 # <1 Yo AR &I
fepafeaa e o |

e

|ad e & forl 41 f$dIee (Division for sustainable development] DSD) =g U&=
PRAT © Ud Ig FASCS -9 & Had [Abr R a7 RReq & HiaR HIerdl &1 U STerdd
A T | I8 EuAnt A & S I AN (CSD) & ol arafas dfEred & dR W)
Jad fIdRT BT YR HRAT & Ud STRRISR, &R oI IR WR R ddh-ld] FeanT il
AT T IS $RaT © |

ey

1. STORRIER, &3 T MY Wk R g fHeiRer § 9ad faera @ forr amfore, anfeie
TAT YIRS BT FHID T

2. 9ad e & forl Tlepd Ud Me wU ¥ 9RIERIYel Y9 & 98 UAF R an]
AR

3. SNeAeT &l fharmaa= I & &g U4 oled &3 & foharaa o 9 Wi |
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YT Bl © “DIFHA Bl JHIGRICH JJARVT B DI GAREd PR Ud RIS AN
qAqT JhHeTd giedvl  gig & o, qaiarvr qe fdbrg & Hel Bl Ydbihd drd & ol 3i:
RGN 0T [MuiRoT evar der I, e U6 RIS Wikl IR Uoiel 21 & fharad= &)
IR B SiFE A1, 371 Bl & o U Soa WA |ald (A RN BT T8 JUF & aTeR
& AT 3Mfchel 68 B ATAR BIFT @MY | YoisT 21(1) 1992 & IRE Pl H g SIRel Tl
DI 98B Sl & DI WIUAT WR 989 @ ol AN g oI, & IJAR:

1. 37Yf& Td AHIRTS HISRIA (The Economic and Social Council] ECOSOC) ¥ 3R v
T 2 & I8 U ST WRI AN BT T84 SRIGR BT Al & w4 H o |

2. 533U & AR B Hrefid gRT OF AT T & HrRIDIA & o) AT SIQ |

3. SMANT 99 # UH qR & AT ¥ A8 & ford 9% BT | I8 BRIGRI ECOSOC T &

FTIeT quidhlicld AftErer =did H RId 3 |
CSD &7 #a (RSIT®EA 1990/2007) &:

1. Qoisl 21 (GITGRYT U4 AT & &l OR &1 &l ©) & haradd Td IReR, NGO T2
IR U Gl gRT FEiRe ugiarer ud e & d1edi & FHIdhe- 9 \aied fafafer
B I B RN BT |

2. fIRra el gRT eRd 9w W8Il &I (Overseas Development Aid) & fora
FRITRT 0.7% GNP & & @1 W B FRRTAT &1 |

3. oidT fh Toiel 21 H ScollRad 8, db-ilhl BT WITHIaNY Ud S-d! 3Mfdh dee Pl T
& GIRIGADT HRAT |

4. Uolel 21 & fharaga & ded § AT NGOs gRT HafSd AT bl U dRd SHHI
fIZeTyor HRT |

5. JUA & QA B AT A dlel NGO, s ARl Td =T ghlsdl bl Sl JTF JoTell
@ qIER 8 & A1 ey g T |

gl 39 UBR HAT O 9fasg @1 Qifeal dI U1 Maegsdhdrstl &I gid & &I evam |
RS DI BpIac IT Tsasl 7 8| 39 FATSl ERT g¢ U9 R foram SHm =1y @ik ufafed g
ARR® & gRT fby T a1l faf= widier &Rl & o I8 va feen—faeer 39 arerm Rigr
g1 TIRT | S AT g3 ToiHfae dor e fora & ff 59 wfia fhar s =nfau |
39 oI oM &1 drg #H, onfefes dem amifie GRaHT § 9 Sdied Ud SUHIT & d¥ld H
e gRad by S a1y |
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2.2 TYIRYT Ud 99 HATT

(Ministry of Environment and Forest)

QATARYT UG a9 #3Terd (MoEF) <3 # YAiaRvr Ud av Haell ®rRicpHl & fharaas ) Qo
g, SFDT TR R, FHG9T R B ol Dol IRAR & TG dF § U Ared gordl
2| 39 HAG gRT &Y S arel Bl a1 H&d el Rd & a=r=afcr qem Sig STail &l
TRV T [IEUT, I Ud dIgS &F1 BT [Vl Td HRET0], YOl R dor AR, aeRigo
DI IEET TAT YA ATHHIT DI HH HIAT ARAKIT 8 | I§ WRA & IS el (National Park)
& JEmET & ford o fTR1GR 2| 39 SKHAIE 84 dTcl H&d |IE- HIevl, YR J9Tai Bl
A, YUYl FRIF0, JA9cared dRi%H, WSl & FHE, FHRM WioH & for) oy ud
JAILID AIRIE B BRI B & ford UReor, qIiaRofi Gaar &1 HUg d fIavor derm qwr
D AT & A AR H gAfaRo STReddT b & | I8 JAled JAgcs 9 gIiavo
$RIHH (United Nations Environment Programme] UNEP) & ot Areet Uoidl @

2.3 BEIT U FEAT 9IS

(Central Pollution Control Board - CPCB)

HE Uguu fEA0 91 (Central Pollution Control Board] CPCB) Td e |6 &
T o RIdeR 1974 H, ST B (IGUV BT =01 T AR & dEd oW AT 6
3TeET CBCB & a1y & (I5HvT 301 v faren), 1981 & d8d &\an Ud &R A1 |i Y
9| g8 1986 @ NI UITARUT (WREAV) BT & ATl & o) U@ U a9 HATST Dl
TH-11DH] ATy YT Bl & Ud 9@ ford & FAmor 1 &xa 2 |

CBCB & &1

CBCB & T &1, o9l & 1974 & et B (G0 IS0 Ud faRon) e 1981 & a1y
S (Tgmor = der faRon) § garar T4

1. A & A= 9T H Sl gRIRH 9T |31 Bl ABIs I GGl QA1 [IH STl TGy
T fSRI=oT faRoT dorr Bl e @,

2. < H 9y gl BT [FRIFT, ARV TAT BRI & ArI—A1 arg BI YOl BT [Jbr
PN |

g OIS BT €T T, IR I[OTadT & TG BT U AedYol AN & | S GRaem
IR IO AT AU (NAAQM) &1 T84, IR T[UTexil & acdE Wik &I FRIR0T -+, e
HREFE TAT 3 Al H ¥ I UgUDI & IcAod DI A Td FaRAYA HR oAl a1g
[UTEIT BT AFD] db gl oI IeAl & o GITT o1 | I8 AN Dl WU B q2M TR
AST1sT & foldl JATaede aryg [urexil Aibsl & ol JoqA A1 U&= &Rl & |

AT () STl U AT FE™E 8 S BN, W, 99 Sia—sigall Ud AfcRIaT &
Tl I A Siiad & ol 31T e o | WRd Afedl | uRyel <27 8 IReg I8l IR A
el areme den H¥ € S TINid @ 9% WId @ ®U H SWd 81 8, 8t a9 ur
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&1 oid fhg | eifdeter Afal #§ A & aut &1 a Tehd BIaT ®, S A & dF qeel
TP & AHT T | 1 98 & qrd) FEEl § F @ S 8 31R 1A gAH e, HRdl ar e
A TR TTaT Uil €1 98T & Sl 4R HH 81 X8 STerdld| Pl TR IR AR WeRT Ul Rl
2| RA B FFE 7 U IFGHAT B AR I BT (GIGYYT BT FEAT gd fAaRon) 1974
ST 91T o7 dlfch BHR STl WeRI &l WIReIaeid &l bl YR I&T Sl ddb | CBCB &1
Th Ad A § 5 ST uguer & Hefda ddAie qen Aikea st & GUg B, S (A
IR fR IAHT YR HI | 3 el ol Ai-le (Water Quality Monitoring - WQM) Td
R ST BT FEwayef € |

YRR AT ] O] Bl ATaIGAB & HHF—AT HB YA Bl Al Dl U]
P & ol 1Y Y BN UG SYMRHT SRl @ ford “gafaRor i SR & oldal al ATofl
PHTHT JATAT BT V&1 © | 39 AISHT BT "ShIATD WhF 36 sfedr (Ecomark scheme of India) &gl
AT 7

T TR R DL S D B

1. B WRBR P 5T U4 91 UGVl & [*RIF0 Ud FaRe 9 g & W 98 R vd ag
@Y UG BT GG B IR H FAT® <7 |

2. SieT Ud arg UguYT & FRIF0T, aR 91 FHekdl & ol gl SRiGH! Bl AT Ud
AT HRAT |

3. Y dret @l e &1 FHaa g S MU AAWal Pl g BRAT |

4. 15 qrel Bl qhilo! eIl Ud (a3 Y& BRI, arg T ol Jguvl ¥ Hafed
AR Ud e {301, RO qor deldl & ford o &l braifead o1 gd Sl
HHT BT |

5. 9 Ud 91y Uyl & v, AR der wekdl ¥ HdfRd dRImHI | Se dARl ®
URETOT BT IISTHT UG IIRAT BT |

6. ST Qd 91 U{EUT & IFUN, ARV T FHERil & UNH b dR H U ATUDh i
SIRTE®AT o & ol U SHAdR &1 Sa<l U &R |

vafaRefi ¥ v s uguer fRET 9

3fsell Yae (Umbrella Act) EPA (TR0l GReTT Uoiddl, Environmental Protection Agency
Act-EPA) 1986 7 Ugel & 1 WAISHI I AR ASIE U&H &l | 2 H ienfires, 9rg= Sdfid
oI eafs gguor R & ford fauiy graen fby g | AR H, ol B U W DIg GATART
Hify T8 € afed I TR R 998 T8 A B E A € 99 S9H 9 IS B R
IRRIRT & AR ofis g8d URac &R ford 9d € | ds SRR I, I BRI Bl faf=
ggTaRoTT gai wR feen—fder <t & B |
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2.4 g7 Sl & ford IR 9
(Indian Board for Wildlife - IBWL)

<% ¥ Indian Board for Wildlife - IBWL &= Silg AR&T0T & &5 H, Udh 378H HABHR
I & Ud g9d e YRA & A YEEEAT 81d © | IBWL &1 giiod 7 faawR, 2001 |
THTaBR] 83T | IBWL @I 2177 98 21 SIFaR), 2002 Bl 75 el H g3 RTAH 9Rd & A
TEITTHAT 1 3federdr ! o |

T R RGN IS
(NGO)

25 g wd qafaror o

(Centre for Science and Environment - CSE)

fas= w4 YIIeROT P (Centre for Science and Environment - CSE) Ud o
SITRGdT Gaell @I U6 AaledR e+ g of f& facell #§ Rerd g1 CSE &ffaar @ ford
T HRAT & U4 fIem a1 srawadsdr @ o <ol ® & <M daart d qm e
TITIROM JTHACT B T T AN b IR Al Whiad G B A0 qlgd © gl
A 3R TS ¥ gl B3Nl SNARNDHRYT 8, 9 QI H ol 91 & Bl U Hewdqul BRI
CSE 9 of @1 8| CSE 39 99wl & Ufd S TedhdT UgT HRdl & Ud & < Tagari T
& A gIa << B

@ for B BT 8 | CSE 3FIYaRe qaiarofiy e &7 fadrd o= 81 8 | S a1 il Al
& 9 SITRGdT Ug] R & AId YHIRIT UfFa, fher, Ui Ud 3 SdTE B |

Idh I TR Fdh YR S8 ¢ 312 (Down to Earth) Td d=ai &1 Uil MeR
2™’ (Gober Times) ? |

2.6 Pcugel (kalpvriksh)

AT WU 1979 H §g o Td I8 UATGRUNT SN, AT, GehaHi, Qe Ud 31
a3 § F BT 7| ST D3 yAfeRvl I HefRT gl W e uds 9918 2 | Sif¥aier wHa
# ag Ry Al 1A s UeeiEl O UM gRT ISdl & A1y W garaell T8l Bl 2 |
59 ABIR Few fAfdy vd Ted w9 @ @ ufbar § o W& 2 | Ul ke &
g RHerl &3 &1 IR, fieel @ 9ew I3 8Rd & (RS wRan) & faarer & Raems e
IS8 1 URY BRAT, 9= Sid WRET0T TAT Y BRI & ol ThIS 739 & ArI—A1 I TR
dfep’ T PRI RBA & | $7ab Tl I WRAyR Uell Rord H g8 Yford SRR &1 Sifd, el Hiofae
@ UTET BT TSl (ORI I, 3T 1§51 & Bl H A © | 59 YR Bl JOHH & A1,
B ATRSe 8l 8 fb NGO 7 TIdR 1Al 3R IHS! Afadl BI gAKdl o arel Ar<ier
H 9T forar € Siafd I8 Al & S dcdl B T | HRAT 8 Sl gAfeRv U9 fderd b &
# el e & B R gY ST 99 W8 2|

339



Heugel (Kalpavriksh) &7 I8 fdeard © b U <97 &1 W&l A # fJrd il 81 dadbdn
g OTd UTRRIfI®! BT GRE U A1 AHIT GiRead 81 vd Ui gd ORIl & Ui g
TAT 3MTER BT A1 AT ST Fd | I§ Y 3UaTghA (Non hierarchical) 69 & Ud 39 g
# @ fof Sfea a8 iRk ==t & 91e & o 9 §

27 STATHC dffeesfeed
(Development Alternatives)

IE TP AAMHRI e © ol dad b & ford o S # &% I8dl 21 59
TRIUT 1983 H 8 ol Ud ST USRI WRA ARBR & A AAGC] R Ve & dad
3T o7 | STAYHE 3feexAfced BT Ig AF © b e fdh v Ifoeiia ufdhan 8, I8 g
AEISTS AR GITERUI el & drd fa-ddy WIfud &R+ & R H 2| o faemer g,
7, AT Td AN & d19 SO Hee R ¢ | SaayHe feeiced THE &I Ao
TR AR WR A YT &S AMAS B © Sl (9l 9T YR Bl Fad a1 UfhdT BT AER B
21U a7 & SUGH dhdl B g Ud a8 M R ST fIaRe, gaieRvr yeee o F 99
T R ST fIARvT, ggiaRor yeed a5 g gqTaRiell SH—qaid AR dei ARl | Saeude
fecxHfeesd Ud g HEAN HoT 39 ST WX M PRA & (b Aad [qbr 1 dael AT
& DI A UEAT 8 dfed T8 YRl Ud 599 A1 W AN BT |l ™ Ugardl & | STuHe
JeexHeed YU, $He, AT AHTT, YATAROT 1 IOTE TT AT FYrar i aad fdar
& o Ugel 9 AP 91 &, H MU H 3BT Aol g9 @ § R IRe F N &l & |

[g]

SIAYHEC JAeeyeed YU BT ded & Fdd IS [Jbrd DI ggrar o |
St

SIP PIURS SeT & 99 A IR Fdd SMOIfddl BT I & GARH] Y EIol HRd
I AN db Ygarl AR §9 JbR TN R B dofl GAfaR0 bl gAgAiid &1 & ford
favgeamqy wfafaferat o1 fharfag =T 2

SAATHE JfeexAfesd &I AR, e | s Jel &1 U a1 &3 &I R & 2| 3
e I3 Slfcd B & fofe IRSpd U4 IJRINEAIAS UIAfhaT &1 Aaedadl sl 8 | 39 g @
Tffhamell ®l AhAdgdd Y™ B H He¥, 39 F8 - Ydb ARh &dAdT &I FEior f&har §
T Q9 & AT JPIE Bl AR YT HEI DI YA Sl Ad UG IABT GHEN G &
THTERITel TR @iol ST | | $UT 9918 9 $9H 9! Wh Faw, Sl [~ TR &1 Argdm
Td g ¥ MY B | Al Feg[aid] A4S Ueeid &R+ B IdT U o149 SRIGT 8l, Bl AT
AIBR Tl STl B |
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2.8 G FeYAA

(Sulabh International)

g9 $TIeMe (Sulabh International) Ueh HATS WAl G © I A SITHRI, TITRT
P WTod], Holl b IR RUREIT i, e yeua ud R gRT amifote uRad-l ol gerd
9 & fod 1 BRaT 2| SBT WUAT ©f. fdevaRk ured | 1970 H #1 o | s YRd | AN
HT ST TTSdT Bl AR ATHAT B § A AT 1aT @ 8| g c4|4||aﬁtgc4ﬁﬂ?f—113l
AN B 3T&d B Ab H A YHbT FWIE & Ud HIF—HAT AN Bl Sliele (WEerl) &
ST & ol IAIfRd far & dem wawedl & U &xa & ford fl R fsar g1 1970 ®
T & A A U Aipiad [Avai § Shiele a afvid vy o |

TP @RI UG Wew IRA S Geol § Ad I3 IRT &l 3ed A b © Ud S99 JAiaRor &l
g arel YguoT | A1 Jh 2| U FHISl il BI8d Qd ATHINTS Hedd 9§ T & | oW o A
AEHA ®I A §RT 81T W AH Rl SI SFFARI BRI Bl T 2 |

e

1. 9= | gov 31 3fe & o et & oy @l &1 Riférd vd IRa &, fdeRT g
URTRIBTRAT BT FUTS! I, TROR Td AN @& BrishHl U TR oT agrar <=7 |

2. Il ART W1 HHI (STDT ThawsiR B8N ST ©) Sl Ad AR DI TS B ©, ITb
afcl getd 1 AR B ASIRIT BB el faar 2| aredl & R F o™l dor a=iall
§RT 3&RYaD d1d 8 ol © | WA=l | Ugel, Sl @ 3RY B o 3R HeAqH Bl
HBTE & BM H F & ¥, B AN 1 WHR IR (o7 € AR 3@ N S99 e
el # Hord T8l AR T |

TGS R B 99 T4 Ram # gow & st # uig e T—sierT o B &

1. FEAAdT

2. YATOAT

3. ARG TR AMG S
4. 3T WY 1 Sfad e

e B Y ANIHRI H GBS b &l T1 ATl UR FeIel ST (o irarery) gRiar
Td g AMG Aol 43 FUeH @i, S giaemsil S8l U SR SKHTd BIdT &, & [T gl
GGG § T3 AGYRVN, HRIg 10 Ml AR gR1 ufdfed s®A &1 S arel ot
Pircadd RTH T8, BUs 8iF Ud Ueng w_1 @) giawr gl 8, Jerd meniRd aran §a4l 4
IIRINT TG 91T g7 BT IATEH, ARA TG SN & ol Hegw &THdT arel 7 U= &l G
HR ATl BH Gl FINEH T3 fe e € |

I BT H A3 feell H S ARIH BT Uleddd Whol WiaHl, TR URART IRy
TAHIE SRR & oASh, defbdl I [T dgi gRT R < H Ry oo, 99 9 IoFR @&
Yol gIOIR § e 370 for ISR WISl Wb | 2006 & o) 37g A fddbrd ssavd Rulc &
1243 UG UR GoT¥ BT I el o1 | goru, 9Rd 3 TRl § Weedl JdF & (o) gfdeg © | 2007
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FFCIR W G 7 U U TR Wrarerd RieeH @1 f$Ss dIR @1 S A4 JURIE &l a-ng
Td @re # g afhd aRar B |

Haof Yo =

1.

2.

3.

31T REER UG Teseldl; "UAaRoT qfT UGyl Heg Uqyl fR=aiyer JrehraHl |iurel (1989) |
TA.H. HaReE; “argHerd gyl RISThAd YhTe, g faoell (1991) |

Y SaRdq; IRl iR A3 SHaE Aifd, el gfemer, T8 faeell (2002) |
IR (o8 S UAGER; "TIARIRHC UUS gRe REARIST HoRdeM, $HMHA de]
gfeal¥f, =3 faeell (1994)

AN HAR IHT; "GITIRYT A FATEA 3R fJd” @igeex ufeeterd, SR (2004) |
At (g, “wgiaRoiig Rie va uaiarofi wRewr, o g fSul, 93 faeell (1991) |

9. SNaRdd gd dLUIRIE; "gafaRor gd qiRRefa]”, ageRT YR, TREYR (2001) |
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UYieRoT ERET fefgw: o qenr S
SN TARTS

FES UredTad U4 faWRTedel (AT ST

ARIDY fIdehrT FIdDIaR ABIfdeTerd Awsie fSTa—a=1¢ RN ¥R (©070)

uRe

UATERT BT YREAT Y B & oIy iy fafeerdrd § W 8 S 9 8¢ o, fb=g wad=ar
@ YA UATERYT HRETUT Heel 409 Gfdu W 9 e # "e@yul ®eH o1 | 39S A
48| B AR "I(, I & UITROT HREVT 3R FIR P TAT 99 UG g7 Sidl DI &l B b
U1 BT | 42 GG AL B A< 51 |( ) B JJAR 9RA b T ANRD Pl g Deiey
BT 5 T wrgfae gaterer @) e sidva a9 |, 3iidt, 1<) 8k a7 Sfig €, eT o 3R SAd!
R B qAT gofl A7 & Ul <A1 9a W | s ARDGR GRT 1980 H UYITARUT HATSI bl
RITYAT Y TS |

fafy & 2T (Rule of Law) ® ffiom—wwar &1 fafd grr &1 g1 foar Siam 2 1 wad=
IRd H I8 Id fhar & el e, it 4 Iwr, aRags glaumel & J&aR |, @99
Tfafafal & favar qen SRiE gfg & FReT ygfaRer &) e afd 81 <& 8 | yafarer g
DI B B Y TBTAT BT UG JUAT o | 3f: YUY Bl AHATH TAT TATARYT Dl
TRV UG B+ & Ty A= 1S q=mg 1y, o 71 wigg 2

1 ygiaRor (Exeqor ) Aff=raH, 1986

(The Environment (Protection) Act, 1986)

() IT AT FHS §RT 23 A3 , 1986 DI UIRT AT AT TT 19 TR 1986 BT AT
fhar 7| SEH 4 AT dAT 26 GRIG 2| SH UIRA A & I IGa¥d A
R §RT YATAROT HRE0T I Qe H fhy T¢ gl &l 9Rd # A S91hR AR HR1
2| UM A BT URT & (1) AR 3HDT (IR FRI0T 9RT H 2 |

(i) U AT BN URT (2) H GAERT , YRV UGHd, YATGRUII YU  Fa8R P,
URHABTHI ugre, el Jorr fafed wreal @l faery uRveTg <1 18 2 |

(i) fad oAy # IR gRG 2 RFH gRT (3) H§ TR0 & WREAT 3R ITH GuR D
foTy SUR R BT Bw WRBR DI WAMGTAT |, GRT (4) H ABIRAT b1 g, e
SIfITde oo, gRT (5) H Mew o & Afdd Jol g7 (6) | YAieaReig Yyl &l
fafrafia &< 3g vl Seow 7|

(iv) 3 A9 # qIfaRvr gyl & R R qr SURA W WERa aRT (7) |
(17) AT 11 IRMT € | IRT (15) H S BT Iecia= B W g8 (IRG) | Hafdd
fafere wraer= fav v 2|
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(v) SEI IR # gRT (18) | (26) AT et 9 uRwRil # fafqy gvfq 2| 599 dgwma #

PY TS BRIATST BT GRETUT, JURTE] BT G, IJfABIRATRT dor, FITATSTT BT I,
g g9 &7 wfdar, |l B e b gHeT [dT ST, Bl Sooid g |

giaRoT (e SrftfeaH, 1986 &1 faavor

AT . A BT WD ERTY
1. UReh 1—2
2 D% WROR B G il 3—6
3. TRl Uguor &1 FHaRer, FRIF 3R W | 717
4. fafder 18—26

EPA 3199 &1 3ro1sai (Merits)

(1)

(ii)
(iii)

(iv)
(V)

=

USYOT YAl 6T A1 St 9 aig ddb AIHd 7 B S9dT [IR fHar 1 7 |
EARATD UGUUT Pl A & (oY AR & IuGel BT Seotdd B Tl Pl IR TS
@ grau fhy T |

s WXBR Pl YGUUIGRI ST BT R 9 98 H I AR USTH Bl TS 3 |
fdTA T AT S A1 B RGN AT BT A7 IfSfm & e # o T 2 |

EPA T FHASIRYT (Demerits)

(i)
(i)

(iii)

(iv)

TR wfdaaTd s WRGR H [T 89 9 I3l H uIiaRor HRer @RI T8l 81 uTg |
AR ATl § Ugels & i@l ghad A0l gg &, U H UATaR0T Uguur Heel
qhedl $ GAdTs @ foy Ry =rareri &1 o=y &1 S =1y off | I8 Uiae §9
e # T 2 |

AR & AR fdl N YRA™T AFIRS &1 {1 2T gRT fby ST 2 Ugyor &
Haer H SR AMADT TRR B BT DR A1 341 8, g Iqa @121 60 a7 & Al
S ufcedl 9 98 W BT e BT & |

UGNUT & 31T UBRI, RTHH ISl URd &1 &Rl Felid aul , Y9 BS99 U91d, FHal
UGHUT, @R USHUT AMfE 31T § o1 39 S H S8 I T8 ¢ |
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2 91 (I5yT Farer siR fFE=er ) sifdifem, 1981

The air (Prevention and Control of Pollution) Act, 1981

1.

2.

HAS §RT 29 A9, 1981 &I UIRA ‘arg (Uguor FaRor iR o) s 16 3
1981 &1 ol WRA # AN foar a7 | 39 1987 § HeNfda fHar wam| g9 wRT &
P T IqaW ST 1972 H I FH §RI KIhaM H AR FHT & YXEal &
3TgHY TAfeReT H FRAR 1 I8 1Y UGNl Bl AHAM & foll SRR BT a1 & & |

9 AT @7 GeT 54 GRIA BT AT ATl § FgER favad fear w7
qrg ygyYT farer vd fEer siftifeas |, 1981 @ faaRor

Y I BT YD gRTY
.
1. | URM® 1—2
2. | 9rg uguY aReT iR FEF0 & foy g 9 I Hoed 3—15
3. | @R) 16—18
4. |9l B wldAl IR HA 19—31
5. | Arg UGNl P [FaRoT iR T 32—36
6. | fafer, og Qe ofar ulel 37—46
7. | o0 (IR TR wfshar 47—5

fafaer

ATAFIH & UgE TR # gRT (2) § arg Ugud |, a1 UguD, AJAIGd IUBRVI, Alfad
$YF, Hiex TSI, did dis, ), e Susvy, Scduid, eEfile 939 , 99,
5T 9SS ee’i dT gR¥INd fdhar Tam 2|

YRT (20) ¥ ATl | S & oy Ae HARET &3 8g e < &I
afid & |

. GRT (21) B AFAR DIs A AfdT 5T dIS & qd Hgafd & 91 B 9§ 91y gguor

frg=or e # fohw Y sfrenfires GI= &7 7 Tl RATIAT BT 3R T AT |
gRT (24) T 9IS RT AYGd afad Bl fddl eienfie gars @ waer g fFRiefor a1 ofda
el Bl 2 |

fewoll — s/ ST & SR 9y (IgyT FaReT R FraFon) & Rm, 1981 980 SRR Td
IUIR FET B AH1| 59 SMAFTHA & %A H U 491 wWad 91y (Ugyor fexor 3R o)
HeMe JMAFIH 1987 FRIT IRAT |
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2 S (IguYT R sk A=) siftfem 1974

1. STcl UGNl & [FRIF0T 3R AHAM TAT < H UM Bl Ioa Ul I91Y W B 39 a9
1974 ¥ fFAfd fHar mar o) g rfaf g af 1988 # wenfed foar T oar| A
(FguuT R &R o) SuaR AfAFTH Go sieifie Tfafaffdl & =afReal gRr am
P GUT W YR = & oy 1977 # ffaafaa fear mar o

2. U8 SUIR S (WY aRer SR o) orfefaH, 1974 & d8d Sl UguUl & bHr
3R BWIeT & for 3T Beld dIs & FAEF! 3R I PR & [ddbd Bl g I ghgl
far orar 21 59 srffam # <iftw 9R av 2003 # A9 fhar A o |

el (Fgyor farer iR e ) sififm, 1974 &1 faa—or

Y | A BT M HRTY
1. FINRED 1—2
2. IR YOI R IR 301 & foy < 9 o9 Jved (@) | 3—12
3. GEGHICIS] 13—15
4, gret @ wfdal 3R | 16—18
5. IR YOI BT R0 R fF=or 19-33
6. faferr, ey derm o el 34—40
7. oIy (MRT) q2r gfdhar 41—50
8. fafaer 51—64

3. JAfAFRH @ U gR1el § ORT (2) | UguUl At 92, detoldl, ARdl, e, die anfa
Tl BT URWINT fdHar Tm 2|

4. 9RT (20) T 9IS @ FeTH AABIRAT BT STl YW T AR & FaeT H SAHDNI fHUT
HT Bl AR Y& B B |

5. ORI (21) 9IS ERT 9RHd & T oI @ Afda 3R Iqb G § B S arell gishar |
SEIECRE

6. GIRT 41 9§ 46 T AWTIH & WUl B Ieaid- B Sl YUY HRA dTell & oIg Hofrail
HT UG 2 |

feuelt — @l g7 srifow RfTmR gRT wel Hed | TR &A1 7 o, fh<] STt ugyul
@ = § 1fde dRR Rig 9 8 91| Rifdd @I gRT SERUfl @ 3fded dRe W)
ST TS AR B FaRAT P HRIT AT & b UTdUT 31 8 70| o9 Ffafay
@ YHH & 918 AT armsil & e #§ a7 o7e Iy 6 59 ST H oM H HieAs g8 |
g% H UPh RT AT STAFTH STel (UguuT FaRvr &R wd i) e Afafe 1978 €
RS BT UST |

346



3 goig (¥veqon) s, 1972
The Wild life (Protection) Act, 1972

(1) g=rofia (FReror) iffrm, W¥e gRT 9 RydwR 1972 &1 UIRd fhar T | g9 §RT a9
Sial @ HRET0T DI I Al H FCTH FHI! T H T 7 | AT BT Igaed ol F
B I g9 Sial & HRevr e gduE B GARFd aRAr of | 39H 9 Sfial & RieR qur s
T awgell & AR BT Mg = & JrEag by 1y |

(2) 39 fAFTH & [ 66 TR 3R 7 AT § AR e far T 7 -
I oig (%Reron) SfefeaH, 1972 &1 faavor

Y | I BT YD IR

.

1. URM® 1-2

2. qEITUd by ST arel S1frarI 3-8

3. qgoilal ®l JRITH 9-17

3 | fafere greut &1 wRetor 17A-17H

4 IRIRTY | LR U qAT A & 18-38

4 1. | dEr Siq wReERer B Ted 38A-38)

5 I Sal BT AR AT 1oy 39-49

5. STl SHaR] | Afid aegell & rurR sferar a1forsg &l Hftg Hye 49A-49C
. 50-58

6. JTURTEN BT yga oI faferes ufshar .66

7. fafaer

(3) SrfAf™m @ g gRIR | g7 (2) H Sy, Sig W Mfd 9%, g &7, e 9 S,
RIS, M UTh, IMIRYY 3IMfe erea] BT IRITYT fhar 7 & |

(4) OIRT (8) W TG AARDR s & b Al gRT (9) H USRI 3T & wWte fdhar
g

(5) IRT 50 ¥ 58 H AAIH & IUGE BT Sectasl B aTall DI Aonl (AR Ay T9 Hded
g g |

(6) &_T (65) W MBIER &Y AHE B SIS & RIS BRI & JIATAT I8 BT Ieeld
gI?
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4 91 (Sveron) s, 1980
The forest (Protection) Act, 1980

1. 9 (EReT0T) SIAIEM BT 25 JTaTER, 1980 B AR fwa T | 3 1988 H HeNfRd fawar wram |
JAMAFTTH BT IqaT 99 I X UTEl b dRa 8U 39 Hedyul Uididd AAe Bl
M B |

2. JRTH & AR B Y RIS a1 a1 a1 Y & IR Al ITANT B a9y F g4
TR WOR B AFAR I B oY AFER] w3 T |

3. 9 SRAFTIH BT St B dTell B [dog TUSTHD UTGET Dl 3R BT B & oY 1988
H A fhar 1T | RIS Iy’ BT IR B gU A g BBl qEIET, 6, AT
Uil 9 TRA—AATA BT HiDI AfAferd fHar |

4. DRI YATERT |, G U IF GG [IIET §RT 941 BT GRET 9 RV R FRET 80 urefie
BIRATH I B BT Yrger (b1 11, Sifh FIefs, [T, Ya-iear,, R qorr Jushieg
H el Y |

5. ®w WROR ® gd W A= i 9§99 enfid yewi H udfaRer ERefr (Environment
Protection Councils, E.P.C) IfUd &+ BT UIae= @7 17 |

5 MY R siferadxor

National Green Tribunal (NGT)

g feeel ualaRoT Hael AHal Bl NG B+ d1dl Udh ey M &, fSTded! T84 g
AR & I 18 MFCER, 2010 DI (HAT AT AT | 99 TG YATART HATAT & T BRI B+
qrel 9 JAMIHIOT DI RAYAT I Ud T UThfdd FAEA & AReI0 I FHafdd AMell & @aRd
T gl fAuer & fog & 18 2| 390 Il # <fie Ud faviusl 9o 8 Wahd © | IS
ERA JAMTHIOT =1 ygell FAaTs 25 A5 2011 Bl Y& DI A | faedd, HIUTe, Bictardr, =T 3R gor
# foee @ gars @ SgaRern ©

TITGRT | HeRT fhdT o ArTet @1 odiel Ud SRISTAT &1 Grdrg 9 feegae H 81 Faball
2| S AT arg UGHUI, STl UGHUI, YITRYT HReT AR Sig fafdear wfzd da s @
fhamaaa | IS dTel Ag@yul GITaRug AMel oI Ol Fad & | I§ bdd AUt o T8l
2, 9k 39S ol SAUPR H B T I & AFel R 707 I BT AHR Y o7l © | T8
afigfd &1 ol § Aadr 2 sk et uRRefaa i ok wwfcd & iR | g8rell &1 fFoig @
T 9&ar 2| fgegad o gArkd < & fag fofy & i e & fior fegae # orfiar o A
g
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eRY ST B AN FRA | dfFferd 953

UITERT ERETOT B Y Y AR BIAl & fharaa 3 3Fd UbR HI dEn -

1.

3IFRIET g ST & DRV STAAIT BT FT HRT E| ST b IR & Tqedl (STt a1,
A f) BT I[UrEaEH BT BT W DS BT Seoted BT 2 |

BIC! e gHISAl I dlel TAT BICT WaMT & ATl b1 3Nfd Uel 3T 3o
T8I BIaT f SRrel &1 JRidd FRarT e |a AT Phgdor WIF I GS |

G, SN, AhS! Hels e FGAT H 98 g1 AT H AN ST IR & | <
H el RISIRT g TN & HRY YRV & 3 H g8 < 9 HIAT UG dbioud
AT HRAT GR&EA HT 2 |

T Sl T dhsl b dbR] & ARSI TRIEN &l gdbed & 77 7 faf=1 rai o
TG, STSTT—3ET BT, URER ATeTHel Pl AT , AT G 37fa sl & HRoT
AHT el A uTell 2 |

A= ST UraeTl 9 @Al BT A IoThR D IR IENTURT YATaRT Il 6l
Ieote B W 99 Faderd & A1 B RIATE] ST dfrad dd 4 dhel 8l 9 & |
I giffis g AEioe Afd—Rarst W 81d 8, f4 udfaror &1 g1+ 8l &, fbg
ST HEdH & BRI 9 U G el Bl Sl Fabdll | 34 STl § qfdl &1
faast= |, OISl &1 3veT &RAT, Yol AUl &I SRRl | BT, o1ffie el 1R 3=
&A@ & f[IR I ST, Blell & Ugard a=d Siidl & RIBR b TSl U7 3ffa

T € |

et Tier

. AU wAR wrpvey ug Afordr Roide; "Wl ghieRer Yyl g R gl

[N ~ N o - o o
UlecThRI~T DhIYIRRIH, <IRANT] H—SS [qoell |

R SETS, "UTIRIRACH @i 3% SiSAT, SR a9, 713 faeell (1994) |

. DI T, "gHIrS 3 Ulefce dIe] UUS Claildlaioll’, Salaioll Agd Ulealdh a4

(1998) |
YT YAl UG TrsoldT; "qATaRoT qAT UGHUT” He UG el f2ier JrhraHl {IdTel (1989) |

. MRS (TS BUAYERH,; "UTIRRAC UUS TgRA RARIS HolRAed, S e

gfeatRnT, A8 ool (1994)
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Sig—fafaerar =9, 2002

GHel T 1, IR AT 2, ATl ABST 8, =< R{¥E ¢,
. AfeT FaIR )T °

1234 SRR Ried (A ARA), AESHI W G418 8ol AeTdanad dangR, Ra—aRas (8070)

5. ETIE YIS (SATI 2R, AT ST TS qRgoll AgTdenerd Hiargy, RTe—a=ist (8070)

URSASIES

g fafderdr gedt R AR Siig dfded &1 |HIgd el © | 9RA 939 @ 12 77 fafderdmyof
<o H W ud 2| fawg H 25 uferd - arel WRd, df¥ae goiicRl § ¥ 7.5 Gl &1
gfafifecg HRAT & | YR URARS Ud FHAMAS A9 DI idbidd Ud AR qHl dgicrr
LRI

R 5 S, 1992 BT RAT & ORI H gwIER By T o fafdedr | defoa dygad g
HI H U USTHR B | Iad b 29 fIH=R, 1993 BT Uged AT | AT BT (U g FTer=i
WR HYY ARBRI BT A BRI §Y, D2 I8 ABdl & [ USTBR U AT & B qoll
AUF ¥ AT BT IGUTAT DR 5 Y UTHRI Dbl AR FAEA] &bl Ugd & ol JaaR
UG BN |1 g A e I dorr <3 9qerl & AnTeEl iR URERS 9H, Sudie
AT AIURTTAT gRT 19 FAEAT & Uyolig IUANT BT HHH Bl & 3R 30 A4, IuIIoi
AT FAAURGTA] B SYANT §RT ISIIAE AN & forg f&al H Aramgul 21 ge &1 graem A
HRAT & |

S fafderar s 2002 &1 AT Sig fAfdedr W \gad I FAeE 1992 H Af2d
TSI Bl U HR & foly WRA & UI & R ey IRac # Smar| St sl &l W&y
& Sifdds AERAT BT ITIRT BRA B (oY IAD U] BRI BT AFIAT UG BT & | IR Dl
Sifde AT B URAT 3R IHA FafAd W S 61 T 3] SHHRI Ut & | fferder
& FAMICR o™ Bl fIoR0T & Igaed @ Ui & (b4l Herd 33 &1 i, Udb 998 Al
2| 39 3IW @ Ud & foy ve fowga far—fawel & deama Sifaw fafdear w sfdfwm
TR a1 1| 89 B &1 Iqaed oifdd HARAT & Syare FREEd o S 39
TIRT | ST~ ¥ BT FHFR fIaRor 87 9% | Sifdsd fafderar g, i fé 99 § 15 #3,
AT 2000 DI YA AT o7 S a0, s & folw Aqe &1 A=, -], qaiaro g
Al DGR DI WS fedr Tar or| AifeRl 9 9edl & uNIenT & uvenq 9 IR |
(Standing Committee) < 9 fae—I® BT HFO FAEAT & AT UIRT B AT AT | $F MTANT &R
QU U el wR SeTRd TRBNI YK BT HATS (Bid-ie) F Wi <1 | Sifdsw fafdedr egs
2002 BT AGAIT 7 9 2 FTHRR 2002 BT 3R I5TAqHT 7 11 fTHER A 2002 BT qIRd o
AT |
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oig fafderar & aRvaT— g Ry &1 smery srgwereiy, Sal 3R 3 STt aiRRefdd
dar vd uiRRerfas IRWRE # fafdudr dem aoidl @ #eg 29 arell gRad=eficiar & 8, s
gotfaal g uRRerfde o= & Feu fafdear € wnfyer g 217

2 i fafderar =™, 2002 & W@ S
(Main Objects of the Biological Diversity Act, 2002)

S fafaear s, 2002 & U@ Igawy F=IfeiRad &—

1. U B Sig FERAT B Ugd (Access) Bl NI AT Al Sla FAEFT & ITIRT A
JIAYT AT BT ATaTYol 2T e S1g GmeEl & Hedg o U fhar 57 9 |

2. SI9 fafderdr &1 HReror T Yo IUHRT &R |

3. Ol fafdear 9 A& I FHaRIT 1 SR BT JATER Yd HRE0T BT |

4. WM AR BT OIg GAEA] & GRed Yd doiad] S defl ol & dAdeidl & wu o
epd HRd gU Sve dodad] o™l Bl Aol f2Rd g R |

5. fIqa 8 Y&1 USfadl &1 ERefoT Ud gaid |

6. oig fafdear & wRevr vd e &7 gfte | Ae@yol &3l ol o fafqear R erd
(Heritage site) ST & |

7. AR & 769 gRT Si9 fAfdwar e M, 2002 & SR H I9T WRGRI U4 R
el &1 ArfieR) gAfkEad &= |

3 fRfm & W fARan

1. SIfSfRE g o fafderar uiideRer & qd srgHies @ faer feforRaa afafaferl @
gfafds oxar &
o fHefl Y afad ererar Fed MIRA § Rerd srerar =&l) gRT MY AT ATTAID
SUINT B 9Rd H Icd1fad Bl A1 Sig Hdmes & i |
e YRA H U I dTel IT YR A YT oid FARA ¥ Hafdd fosdl ¥ IR @ 9y
GROTAT T TR |
e YRT A UK oId HARMI W B Y 9y R MemRa fhdl W nfdshR R difg®
[UeT BRI BT 74T |
2. I 7 Sig dEEl 9@ T @ A e @ o e Rad W @
YR&GIAT BI:
o I oig fafderar wfdavor (NBA)
e ¥ W9 fafderar €€ (SBB)
e i fafquar ydes \fAfoAl (BMC)
RIS B Freafed =7 & ford faRiv faa vd va gorss doie &1 urae™ axar © |
o IT I FANEMI & YRV IUIRT &I AR o den facia e g ot
UR RIFOT G AT Yol e APl B S egawer e |
4. 39 A9 & 980 NB | @ WY ¥ & R AAfaRad Sur el
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o HHCRRK USRIl & IR JfAd BT 3R I AIS0T T wlaeiera a1 fafrafaa
PR D AT € YAard bl GRIE PR |
o g HaEHAl B A= ARl & ol By & wU H HRAHl Bl AR B |
5. RFH & d8d |1 AR BT Aol Td IR— S WY # FEiRd HR |
6. 39 MAf® & d'd I Sig fafdudar wiferever a1 g Sta fafdydr 99 ® mewr
AT oI b dear FRer W Hdftd i O Rrerg o I 8RR aifdever & uN
o ST ST |

4 TN g fafderar wfereRor
(National Biodiversity Authority)

g fafderdr sfafM, 2002 @1 ORT 8 & UIAEMI @ STIAR SMAFTH & YAGHl & for
BT IRPR ERT KT oid fAfderdr iffiexor & 9™ ¥ e N & mgar & =i 2|
I S fAferdr uriereRer va Frrfia M & fSeT emead STRIgaR 3R |9Mg 4467 ©
TAT 30 GH 3R TR SEI & YhR Pl Frfed T B Bl AT IAD I B Pl AR
TfaeT o= ® AfFT T © dA7 98 S A | dI€ ol Ihal § T S9D [deg 18 ATIT ST
JheT B |

UTTERROT Qeh TRl T BIAT & Sil i Sl & GRevl, S9d o SUIRT qef
BIIRl H ARl 3R T deM 9§ Hafed favai & aR H YR WReR & ol Wxe, fafams sk
AAEHN Gl Bl FIfed axar & | I g fafdgar uifdesor &1 gae driier o=ig H
ReId & | IRV Sl TRPR & Jd IFAIGT W ARA H 3 F R Al SR U R
AHT 2 |

4.1 T A9 fAfderar wideRr &1 oA

(Comosition of National Bio-diversity Authority)

ST ST fAfqerdr mfaRor &1 Toq MmfeorRad el & fAdd) B1ar & —

(@) oremer — ISR g fAfderar wireReT & srwed MYl B WRGR gRT @ S 2|
Jegel wIfauTa  Ffad Biar @ forge U Oig fAfdydr & wdReror iR 9we i SudeT o
Torm wrERl # Ayl Rt dem | wfd faval § gata S sk rgwa B sTferd B |

4.2 T P ARKAT IR A

(Powers and Duties of Chairperson)

S fafderdr sifei=m, 2004 & 13 & AR ISR S A wiiraxer & sreger &1 wfdaa

3R day ol € —

(1) sreTer &1 WRERY & fRA-ufafed & fharwemdl o= Fwgut feor 8T 2|
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(2) UTTErAROT & 37eheT DI UTAHRYT & SATHRI 3R HHATNG< D HUR ATRIRUT fEfeToT Pl i
B § 3R I8 WIdRUr & AT & FaTed 3R Y&t & ford maedds a9 SR &R Adball
=

(3) remer UIRAHROT & T AT HTTSl AR AfeRdl BT RIS Bl 2 AR I Ffard
ANfRET & ford SR BT § |

(4) UTrpROT ERT SINT fd ST dTel 91 oTTeel iR SFee e a1 39 M S¥9& gRT
aTferRd fhel eI & xeR & offF B & |

(5) tezer AT AT WA 39 WA & o YT UTiIRoT & ol SR & A/ 9 SrgAIfed
Jolc & T Fewl &1 ol IR fIaRT &= | 2 |

(6) rewer b ||l Uigdberl (Estimates) &1 UeMARN® 3R Tdheild! HoRl e B & fol
PURNICHDIRS G

(7) reger UIfEreRoT & AT Al DI eIt 2 3R Ieb! AT PRl & AR I8 JFARad
&l & b wirexer gR1 fd T 9 fifee wfea O 3§ srifaa 6 ™ 2|

(8) aremer VAT o WRAAT &1 TANT 3R VA I Hdl T Ul bRl & Sl FHd—a9d R
UIEBRYT Bl Dsld ARDPR GRT IH GAR b S |

3reger I o fafderar wftreRer &1 qre wRived Biar @ iR a8 Ui wfadat @
TINT 3R U el &I UTeld HRal & Ol S A9 & TSl & ol el TRBR g
fafed @ St 21

4.3 3L P UygER

(Term of office of the Chairperson)

(@) UTRIROT BT 3fegel <fiF oy & Al & ford g IR &Ram & AR gAfad & ford ura
BIAT & | BIg JAFET 65 Y B Y UG B UR IT IHD! AT B FAMG & gear , Sl I
IR B, IS GIRUT T HAT | METE Ha WRBR B HH ¥ HH Uh A D Il a3
g W AN 9F S FHT © |

(@) d=T TWBR gRT A Ued Feddl & YA o Sl &, 57 Seana sl @ Hafed
AT BT U o= & ford iR wafaRor vd a9 & wefta =l &1 ufafafoa
P B ford 31 A RNH & Ueh 99 IR HEINSd 7 a9 Hel-ed el 2 |

(M) fr=faRed & IR I WReR & FHeg 79 & ufafafea axa @& o s
WRER ERT Ad Yad Heg Fgead fdd 9d 8 —

(i) Y orgeerT o e
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(i) ST drenfirer,

(iil) w9 drenfre),

(iv) B Td FEhTRAT,

(v) MO v BRI o W ughir,
(vi) fa=ir T direnfiresy,

(vii) ISTRIG TF sieifie SR |

W U9 IR ANHI 9e™ Sl U4 faRivsl &k agntel § ¥ fged R 9§ e
IR BIIal H Gl BT de ¥ Gaftd fawai § ey S iR o1 81 3R Sl
ST & ufafaf, g A9l & EReTh, Aol 3R SHGRT &R0 BRT a8l |

4.4 G} DT ST ST

(Removal of Members)

DY WHR I oig fafdgdar ufdexor & fH 9 &1 ug 9 gl dahdl 8, IS
I8 Ifdd —

fearferar =maferofia fear mar 81, ar

T U TR BT RIgeIy SNy AT © forad Afde st|dr srddford &, a1
IRIRG IT AT BT H e & ®U § BRI HI- & ™Y 8 AT 81, AT

ST 31U Ug &1 VAT SHUANT fhar 8 R Ug WR IHST a1 81 dldbiad & ford
g &, a1

o g fawiia a1 oy e Sifiia fobar & s wew & WU 3 99 §cdl W i
JATd TS+ Pl FRITIT &

UIfEeARoT & el Fawd ®l Iudad fafRfde fBdl smarR w5 U IlaRl gy, <

BRI WRHR R FYa IR WRPHR & Aiea I A & b BT A 8l, I-F AR IId
IR AT IR T AR BT GAd1s dl Jfaagad ek & 91 S9a U 9 =181 gern o
HadT 2 |
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4.5 I 99 fafderar wifteror @ &R ik wfear

(Powers and functions of the National Bio-diversity Authority)

S fafdear ¥, 2002 @1 9RT 18 IS Sig AT WMo & Hd iR wfaa
& IR ¥ YR RGd Bl © | I o9 fafqgar wfdexer o Rt 3 (efava afadal gr
RIERI Sig e uifereRr & srgaes & 991 g fafderar | Sdfea fhardadl &1 7 &
ST, €RT 4 QITEE @GR I g fAfqear wiedRor & srgAed & 991 Siqug afeadl
B IR A fdar ST 3R oRT 6 (Aifgd TweT faHRI @ forl eded It oia fafderar
TRl & AT & o1 71 fham i)  fAffae fhareari o AR &3 R fafgar
§RT Olg HAEHl I Ugd 3R BrIal d Aol fRRdr g2 dd & oy Anfee SR &R &I
Fag T T g fAfqudr urfereRer ofdfm @ ORT 3, ORT 4 3R aRT 6 H fafAfdw
fhaTeherTdl BT B & o TgHIGT el B Fohdll & |

YOI IGIRT 3R 9 fAfderdr SarAl & SRt § ¥ Sgd Biaal & Aol e e &
Y # Aol < FHdT & |

I Sig fafdear wfdexor g WReRT o W9 fafdudr & 98 &= & oga § Sl
fIR™Id I & wU | AT By S do U faR™Id el @ UdY & U™ & 999 & aR
H I < Whdl & | TR U 3 fdl d IR Gl © ol oig fafderar e, 2002 &

SUSH] b BIAGIT B ford IIIh THS S |

IS g fafaerar fdeRor Sl IRGR & 3R | WRd H v fhsdl S d=amed
AT VA I G ¥ FEAIfrd, S ART ¥ ™ 8o B, Rd & deR [l < ¥ difgd
AHIET BRI BT AR B BT ORI B & o 3mawads &H ST AHhT ¢ |

4.6 UIRIBRYT P ARIRYT BRI

(General Functions of the Authority)
Jffm & yao @ ford I St fafderar wifdreRer & AR i AEfaRad 8-

1. S| &7 g7 3, 9T 4 3R URT 6 & 3N SURT habaal & g dRA b
oy ufthar ok Arfesie  Rigia Sifefdd AT |

2. B WRHR & oig AT & GReI0T 3R STb Aueh! bl NI SYINT AT Sifdd
Sl R M & SN I BRIE & S AR ArAYel gies ¥ Heatt fawai
P Gag § Folrg o |

3. W59 99 fafauar sref & fharamaral o aafad &ReT |
4. Y St fafaerar et &1 dd-ia) T8radr IR ArTeei= Sudel BRI |

5. JNEUTT JARFT HRAT IR IAIYOT TAT IITHLAT YTANSTA BT |
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6. UTIPRT BT IAD Al & FJATA! Fa8d H Th-i1d] TSIl U PR & ford A9 ay
A e @ faffde s & ford uRMeierame & | iR I8 & afe 9 9
J AfdE B Ay & o fHa IRIHRISTAIRN Bl TR MMavyd & o 39d ford uTferaor
gRT B-a1d TR BT Yargaiad UTal HRA1 aeID ¢ |

SR ¥ I BIIal & Id AR ARl dear § Faed qaeiia! AR AiRGH
3fhs AR HY3rd, AiedRi AT Mgs AUEI, Hebfold AR YHIRIT BT |
8. OIg fafderdr dxervr &R S Faeh! & Tviig SUIRT iR SR FTEE! iR o9 iR

IUANT ¥ I BRIGT & I AR ARl deaR | Haferd ST9 YR §RT I BRI
AT R |

9. g fafderar wRetor IR D Haed & oI STIRT & fordl HRIBH | o I1
T IT TR S 1] BIHBT & Fory IIoTT SR URNRTOT ST =T |

10. UTFIAROT BT IFDH! INGT 3R Bl WHR H IHD A DI Wl FANIE $HRd g
I golc dIR PRAT UR] I8 b dalg IR gRI AMUST Hwld WRBR gRI
AT dolc UG & AR Y=nferd fhar SR |

11. 9TROT & Al BT g9El ®Y I Fde PR & ol S=ld WRBR DI gal & Foid
PR B FRABIRS HRAT U] VAT Ug ae Il /SRR 81 A1 fhefl 1 wala &l 8,
DRIITRGR & e & 91 Gt &l fbar S |

12. UTRROT & STAIBIRAT IR Had! @1 Wil DI Ggdl Bl AJAGH BT |

13. y¥TdT YeeE, Hae IR aiei SUART Bl gARead ok & ford 9 fafdear Ifwrex
IR golaei~Id SIeT 99 & ARgH | SId AT 3R Agdg URARS 59 & oy Srer
9 g AR DRI T SIS gl ot PR & ol Had Sorl |

14. 359 i fafaear drel iR 9a fafaerar weer afafaay &1 fafm & gvrd) eraea= &
fory falRa & faewr 24|

15. UTfSHROT & HRIBRUT AR JfAFH B HRI<adT & IR § d<g IRBN bl RAIS 7]

16. THI—I9Y TR GGy GATI! B) 919d ARG & JIRI & BT & §cdN &I RIBIRT,
IUTIRET 3R FEId AT |

17. fafafdse gaoHl & o s 99 fafdear 9t iR Sia fafdudr wea wfafaa & o

JaT HWERIT 3R T HOR BT |

18. AT b BRI & AT F BT &5 BT Idfdd AT BT |
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19. MRT 9§ a1eR Bl <o # fedl Sidi S QiR 91 ordy AT 9 9Ra o U ==
& Hag H difged Guar APeR e b S &l R -+ & fory fafd— faew=i
& Fgfad & o sraegsd Surg oA |

20. TH 3T B HRAT ST FHI—HT R D41 WRGR gRT G o a1 FeR¥a fad SR |
4.7 T A fafderar @R gRY SrgAEA

(Approval by National Bio-diversity Authority)

S fAfdear i Rm, 2002 @1 9RT 19 @ AR, BIg | I S IRA BT ARTRS TEl
2 IT MRT T YT ARG ST AR AfATH, 1961 DI &RT 2 & WL (30) # ulRMIAT srfrard
g a1 vy ffad e, S A e o () IRT @ R ar Rdiea T8 2 A (i)
TR ygcd fohell fafr & il wRa o ferfia ar G & o S9a! R Yol a1 udy
H PIg IR IRARI 9RIER &, ST i fAfdedr umfeeRor & qd srgaed & (91 9Rd 3§ gea
PIg I HAEA AT AL 6 o AT qIOMTD SUAN & ford IAY Fedg SBRI AU
T& X AHaT 21 W A Afdm gRT S WRa # B9 arell el Sia dRE @ a1 e
[T A P, ITHETT AT A0S SUANT AT SId A&V AR o9 SUANT & ol sperar
YRA H B dTcl AT 9RA & 18R A MUK Sid A I Faferd fBdl srgaer & yRomi &
RO BT UTel PR & o) meriyd g, fafed ureu ¥ fafdd wig &1 War™ &_d gd A
U BRI oid fafderar urfdrexer o1 amde fhar i 2

B3 W fdd fodl difge a1 AffeR @ fod, a” S|@T @15 Wl 9W 8, 9Ra 4 a1
IRA 9 dreR Bl s w meRa e AfdhR & forl a1 wRd | AU Sig FameA
R TR TSR & o) IH e R A Yd IS S {Aferar  urierasor &1 ga srgHrad
YTl AT ARG 7, Yd STgAIG U by Q7 3ae 21 fhar S dadl © | Yd SrgHIe
U &= & uear fafdd uey iR fafga Ofa # iy 99 fafderar wifdresor &1 sfded a1

fhaT ST bl 2 |

el emdes & Uiftd WR, IR oig fafaerar uifSaxor aead S &-1 & uvan iR
Ife arawd 81 Al 39 YA & ford fed fhdl favivst Afffd & wRsl &- & uearq, e
ERT 39 [ e R fhgl fafesl & ol Red gU SrgHia 3fgac R |ahdl © | U
gHIET Ul Tl 3R feaeeEl & el BT § Sfl JAavae AHsh S e faiid e &
FU H TART BT AR IT 3MMIEH BT AFGR B & BRI FRA(erd © | IR STgART I
TSR BT YT BIg IS GATAT Afdd DI Gdrs &I AadR & =1 81 o 51 |ahelt = |
ISR S fafqerar uifdesr & fod 33 T UAe SrHia &1 ATauii-ie ol o1 e & |

5 9T HHEM T 19 BT R0

(Transfer of Biological Resource or Knowledge)

Sig fafderar sfaf=s, 2002 @ ORT 20 & JAFAR, BIg 9T AT, [ AFAGT U= b
a7 2 fdl U Sig A A1 SEY WEdg S @I, Sl IgAed & f[dv—avg & IS o
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fafrerar TferepRor @1 STl & 997 SRd T8l B qebal © | Al Hig Afdd B ofg Fae
T IFH Tgdg S DI IR HRAT =1edl & al S fafdd urwy iR Afd § =g Sa fafaerar
YIfIROT T ATde HRAT ATl ¢ |

frxfl Sta A¥eE a1 S Hgdg §19 @ JFORURT WafRId 3Mde @ U IR M oI
fafderar ITierasoT Mmaead Siid &1 @& ULl JQ¥ gRT 39 MfAa a9/ o fogl fafrsi &
3 YEd §U AT JJacd PR Fhdl 7 3R I8 V1 Tl iR Fawmi & oefi| grar & ot
JMaeTH: T SR RS v Iee! & wU H YR BT ARMTOT AT IGH BT ATHGR B
% BRU AT & IR TSR BT Big MM GATMIT fdd dI Gdrs & faR A =1 781
foar S e 7 |

RTERT Sig fAfIerdT ITfeRor §1RT Sfg HHATE AT §19 & SfaR0T ¥ et U A
BT ATIIG Y A G fHar ST 3awd g |

6. WY St fIfderar WiteRer gRT BIe § AraTgel R T e ST 3R
(Determination of Equitable Profit Sharing by National Bio-diversity)

AR @1 gRT 21 & S TS i fAfqerar wfdrevor R SRS § Awargul R
FCM BT SEURY 9 Haftd urae™ far i 7 e IaR IS o9 fafdedr e
JTAGT UG HRd FHI I8 GARFd Hal & b VAl erdl v fFaeer o1, e il srgie
UeH fHar 737 2, UG Sid WAl & STANT 9 IGd BRI, S6 SUIIIR], 396 AN
A HEdg Y uRadel 9o FaeR! iR S GafSd Ul 9T S BT U4 AR & ol
JTIET B dlel Ffdd, Fafdd W MRl 3R BRIEl & SOeRl & 19 IRERS w7 44
IR 5 T wal vd FeEgAl & o R BRie | |RIgul R der gafad 7 |

I 9 fafderar wiieReT g1 B § ArTgul T dTM @ S1auReT & ffalad
fodt a1 o AfT 7 ] fear 7 daar 7, g

(@) < St fafderar wfeRer O S8 BRie @ QeER] @f, U SOeRI @ ©U H UgdrT
ST &, difgd TwaT ISR & Hgad w@ifia <7 |

(@) WENfraT &1 sRT |

(M) A &F H IATEH, AU AR [AHTH U] BT AR S BRIS & ISR B d8a%
S W Bl gAY I |

(@) YRAG ISd T, BIIG &I a1 R Tl Afda 3R S1d AT, 919 Faeqor iR oG
SUIRT & M AR f[ABr § T R Afdd BrIs &1 &dT SR ared |

(%) BRI & @1 IR dTell & forl BT T Ferar & fod difge ol M @7 e |

(@) WIS BT SMET BRI aTal DI &R Tfadx @R 39T IR 99T BRIGH BT Hard ST e ol
fafderdr gTiereor gRT 3Maegd |qHel S |
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STET €9 DT IS R BT AT g™ &I ey a7 Srar g, g8l sy g fafqeran

ITfSresRoT VT RIRT T I Sig fAfderar e # ST -1 1 3IQeT < Wahdll © | IR, STgl oid

G A1 4 fhdr fafafdse afte a1 afte —aqg a1 |red & uRuIRawy Iuae off 98]
ISR S fafqerar umfdresor I8 (e < Fadl © 6 IR &7 ¥l SRR & Feemi & SR
H faRtre =fte a1 Afte WE I W16 &1 R A (6T SiH |

Haof Yo

1.

faellu HAR Aoy Ud iferr Iroide; “ahfd udiaRor Uguer gd = v ul.ud. fetaea
DIYRE, SRANTS 78 faee |

ARA SATg, “TAARRACH df 3% $IeAT’, OIR gad, -Tg faoall (1994) |

JTfeg UNTE; “UITaRUT Ug TATaRoN GReToT fafe & wuRsar”, A el ot Ufecdd e, STgleag
(2006) |

AT EER T Iaoldl; IRl qAT YU Hed USw Rl TS 3fhraHl HIdTel (1989) |
G3R. A UUS & UH.gaw; "TTarIRAT UUS AgRd RISl HolRaed, HA- deel UfeafiT,
T8 faoell (1994)
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About the Book :

The title of the book “Environment and Sustainable Development: Perspectives and Issues” itself
represents that the book is having topics related to current environmental problems and its possible
solutions. This edition of book focuses on the issues related to sustainable use and management of natural
resources and e-waste management. Several methods to handle a wide spectrum of environmental issues
are taken into account in numerous chapters. Climate change is one of the greatest challenges of the 21st
century. Climate is changing across our planet, largely, as a result of human activities. Some of the book
chapters also provide a holistic coverage of the climate change policies and role of India. Climate change and
various infectious diseases, proposes a comprehensive set of solutions to resolve various issues related to
environment.

The impacts of climate change are becoming increasingly severe, natural resources are being depleted at an
alarming rate, and the gap between the rich and poor is widening. The need for sustainable development has
never been more pressing than present. Therefore, this book makes a valuable contribution to the ongoing
conversation, challenges and opportunities around many critical issues.

The chapter in the book explore a wide range of topics related to sustainability, including the role of renewable
energy, the need for sustainable agriculture, the importance of community engagement, and the impact of
climate change. The authors come from diverse academic and professional backgrounds, and they are
expert at their disciplines. The authors come from diverse academic and professional background, and their
insight provide a valuable contribution to the ongoing conservation around environmental protection and
sustainable development. The editors of this book are to be commended for bringing together such a diverse
group of contributors, and for presenting a balanced and nuanced exploration of these complex issues. Their
dedication and commitment to promote sustainable development are evident on each and every page of this
volume. This book, if becomes helpful to address the current environmental issues and plays even a little role
in nation building exercise in achieving the sustainable development goals, our team will be encouraged and
be able to breathe a sigh of relief.

In the present book, the contributors have put in serious research work to cover a wide range of issues
relating to environmental management and problems concerning resource depletion. And have also made
several important recommendations for the implementation of policies by which the processes of
development can become sustainable. The book will contribute towards understanding strategies for policy-
makers, administrator and NGOs to work towards strengthening the capacities for sustainable development
at all levels.
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