


Environment and Sustainable 

Development:  

Perspectives and Issues 
 

 

 

 

 

 

 

 

Edited By: 

Dr. Rohit Kumar Bargah 

Dr. Praveen Kumar Sahu 

Mr. Bodh Ram Chaohan 

 

  



© Copyright 2024, Editor's 

All rights are reserved. No part of this book may be reproduced or transmitted in any 

form by any means; electronic or mechanical including photocopy, recording, or any 

information storage or retrieval system; without the prior written consent of its 

author.  

The opinions /contents expressed in this book are sole of the author and do not 

represent the opinions/standings/thoughts of Shashwat Publication. No 

responsibility or liability is assumed by the publisher for any injury, damage or 

financial loss sustained to a person or property by the use of any information in this 

book, personal or otherwise, directly or indirectly. While every effort has been made 

to ensure reliability and accuracy of the information within, all liability, negligence 

or otherwise, by any use, misuse, or abuse of the operation of any method, strategy, 

instruction, or idea contained in the material herein is the sole responsibility of the 

reader. Any copyright not held by the publisher is owned by their respective authors. 

All information in this book is generalized and presented only for the informational 

purpose “as it is” without warranty or guarantee of any kind.  

All trademarks and brands referred to in this book are only for illustrative purposes 

are the property of their respective owners and are not affiliated with this publication 

in any way. The trademarks being used without permission don’t authorize their 

association or sponsorship with this book. 

 

 

ISBN: 978-93-6087-785-9 

Price: 999.00 

 

 

 

Published and printed by:  

Shashwat Publication 

Office Address: Ram das Nagar, 

Bilaspur, Chhattisgarh – 495001 

Phones: +91 9993608164 +91 9993603865 

Email: contact.shashwatpublication@gmail.com 

Website: www.shashwatpublication.com 

Printed in India   

mailto:contact.shashwatpublication@gmail.com
http://www.shashwatpublication.com/


 

 

 

Environment and Sustainable Development:   

Perspectives and Issues 

 

Edited By: 

Dr. Rohit Kumar Bargah 

(M.Sc., M.Phil., Ph.D.) 

Assistant Professor and Head 

Department of Chemistry and Research Centre, 

Govt. S.P.M. College Sitapur, Surguja Chhattisgarh 

 

Dr. Praveen Kumar Sahu 

(M.Sc., M.Phil., Ph.D.) 

Assistant Professor & Head,  

Department of Mathematics  

Govt. S.P.M. College Sitapur, Surguja Chhattisgarh 

 

Mr. Bodh Ram Chaohan 

(M.Sc., M.Phil.) 

Assistant Professor & Head, 

 Department of Physics  

Govt. S.P.M. College Sitapur, Surguja Chhattisgarh 

 

 

  



 

 

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: rohitbargah1978@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 

mailto:rohitbargah1978@gmail.com
https://www.who.int/health-topics/air-pollution#tab=tab_1
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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, NO2, SO3, 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:  

1. Irritation of the eyes, nose, and throat. 

2. Wheezing, coughing, chest tightness, and breathing difficulties.  

3. Worsening of existing lung and heart problems, such as asthma. 

4. Increased risk of heart attack. 

          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 
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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. 

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). 

Global warming as it is one of the 

greenhouse gases. 

 

3. Nitrogen Oxides 

 

 

Automobile exhausts, 

burning of fossil fuels, forest 

fires, electric generation 

plants, smelting plants, 

industrial boilers, petroleum 

refineries and volcanic 

eruptions 

Forms photochemical smog, at 

higher concentrations causes leaf 

damage or affects the 

photosynthetic activities of plants 

and causes respiratory problems in 

mammals. 
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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 

    Polynuclear Aromatic    

Compounds (PAC) & 

Polynuclear Aromatic 

Hydrocarbons (PAH) 

 

Automobile exhaust and 

industries, leaking fuel tanks, 

leaching from toxic waste 

dumping sites and coal tar 

lining of some water supply 

pipes. Refrigerators, air 

conditioners,  

Carcinogenic (may cause 

leukemia) 

 

 

7. Particulate matter 

Lead halides 

(lead pollution) 

Combustion of leaded 

gasoline products 

Toxic effect in man. 

8. PAN - peroxyacetyl  

      -nitrate 

Photochemical reactions of 

hydro- carbons and nitrogen 

oxides. 

Irritation of eye, throat and 

respiratory tract, damage to 

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, 

bacteria, virus, etc 

Microbes Infectious diseases 

11. Biological matter 

like the pollen grains 

 

Flowers Allergy 

12. Silicon dioxide Stone cutting, pottery, glass 

manufacturing and cement 

industries. 

Silicosis, a cancerous disease. 
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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). 

 

Fig1. 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/
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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 (μm) or 

smaller, called PM10, and extremely fine particles with diameters that are generally 2.5 

micrometers (μm) and smaller. 

         Particulate matter contains tiny liquid or solid droplets that can be inhaled and cause serious 

health effects. Particles <10 μm in diameter (PM10) after inhalation can invade the lungs and even 

reach the bloodstream. Fine particles, PM2.5, pose a greater risk to health (Table 2). 

Table 2 Penetrability according to particle size. 

 

 

 

 

 

 

 

         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. PM2.5, followed by PM10, 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 PM10 and PM2.5 can 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. 

Particle size Penetration degree in human respiratory 

system 

>11 μm Passage into nostrils and upper respiratory tract 

7–11 μm Passage into nasal cavity 

4.7–7 μm Passage into larynx 

3.3–4.7 μm Passage into trachea-bronchial area 

2.1–3.3 μm Secondary bronchial area passage 

1.1–2.1 μm Terminal bronchial area passage 

0.65–1.1 μm Bronchioles penetrability 

0.43–0.65 μm Alveolar penetrability 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7044178/table/T1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7044178/table/T2/
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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 [μm] 

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 PM10 and PM2.5 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: 

1. Cough, phlegm, wheezing 

2. Development of asthma 

3. Airway and lung inflammation 

4. Respiratory infection 

5. Decreased lung function and growth in children 

6. Emergency room and hospital visits due to respiratory symptoms 

7. Premature death 

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 

https://www.epa.gov/particle-pollution-and-your-patients-health/health-effects-pm-patients-lung-disease
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5122104/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5122104/
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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 

2. Monitoring and reporting 

3. Global leadership and coordination 

4. Institutional capacity strengthening, 

1. 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 

CO2 transfer and induces a reduction in photosynthesis [21]. 

2. 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]. 
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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 

Pollutant Prevention and Control 

1. Ozone (0) 

 

 

2. Respirable Particulate 

3. Matter (PM) 

 

4. Fine Particulate 

5. Matter (PM25) 

6. Carbon Monoxide 

(CO) 

 

7. Nitrogen Dioxide 

(NO) 

 

8. Lead 

9. Sulfur Dioxide (SO) 

 

10. Hydrogen Sulfide 

11. Prevention and 

Control 

Reduce motor vehicle, reactive organic gas (ROG) and nitrogen 

oxide emissions through emissions standards, reformulated fuels, 

inspection programs and reduced vehicle use, Limit ROG 

emissions from commercial operations and consumer products and 

from industrial sources such as power plants and refineries. 

Control Dust Sources, Industrial Particulate Emissions, Wood 

Burning Stoves and Fireplaces, Reduce secondary pollutants which 

react to form PM10. 

Reduces Combustion Emissions from Motor Vehicles, Industries, 

Agriculture and Residential Burning. Precursor controls, like those 

for ozone, reduce fine particle formation in the atmosphere. 

Control motor vehicle and industrial emissions. Use oxygenated 

gasoline during winter months. 

Controls motor vehicle and industrial combustion emissions. 

Control metal smelters, unleaded gasoline. Replace leaded paint 

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) 

 

i. 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].  

https://earth.org/data_visualization/what-would-happen-if-we-stopped-using-fossil-fuels/
https://earth.org/data_visualization/what-would-happen-if-we-stopped-using-fossil-fuels/
https://earth.org/ipcc-climate-report-warns-its-now-or-never-to-limit-global-warming-as-1-5c-becomes-more-out-of-reach/
https://earth.org/ipcc-climate-report-warns-its-now-or-never-to-limit-global-warming-as-1-5c-becomes-more-out-of-reach/
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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.  

ii. 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 CO2. Transport account for 25.5 % of CO2 emission from energy and 74.5 % 

transport emission come from road vehicles. (Data source: Our world in data based 

International Energy Agency-IEA 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 a report 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. 

iii. Adopt a More Sustainable Approach to Agriculture 

Recent data from the Food and Agriculture Organization (FAO) 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 to reduce the 

overconsumption of water through drip irrigation, a system that delivers water and nutrients 

directly into the plant’s root through pipes.  

  

https://www.reuters.com/business/sustainable-business/epa-unveils-plan-cut-interstate-smog-pollution-power-plants-2022-03-11/
https://ourworldindata.org/co2-emissions-from-transport
https://sustainabledevelopment.un.org/content/documents/971430_Watson_Improving%20vehicle%20fuel%20economy%20to%20save%20money,%20reduce%20carbon%20emissions,%20and%20reliance%20on%20oil.pdf
https://theicct.org/a-strategy-to-decarbonize-the-global-transport-sector-by-2050-explained/
https://theicct.org/a-strategy-to-decarbonize-the-global-transport-sector-by-2050-explained/
https://news.un.org/en/story/2021/11/1105172
https://earth.org/solutions-to-overconsumption-sustainable-agriculture/
https://earth.org/solutions-to-overconsumption-sustainable-agriculture/
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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]. 

v. 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. 

2. 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 

https://earth.org/cap-and-trade-vs-carbon-tax/#:~:text=A%20carbon%20tax%20is%20an,greenhouse%20gas%20emissions%20they%20emit.
https://earth.org/what-countries-have-a-carbon-tax/
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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. 

3. 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. 
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II.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. 

2. 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. 

3. 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. 

4. 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. 

5. 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. 

II.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. 

2. 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. 

3. 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. 

4. 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. 

5. 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. 

6. 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. 



23 

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. 

8. 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. 

III. 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. 

2. 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. 

3. 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. 

4. 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. 

5. 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. 
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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. 

7. 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. 

III.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). 

2. 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. 

3. 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. 

4. 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. 

5. 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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6. 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. 

III.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. 

2. 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. 

3. 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. 

4. 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. 

5. 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. 

6. 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. 

7. 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. 
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             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. 

2. 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. 

3. 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. 

4. 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. 

5. 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. 

6. 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. 

7. 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. 

8. 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. 

III.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 WSNs. 

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. 
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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 AI 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). 

 

 

 

 

 

           

 

Fig 1. Location of Mainpat "Study area" 
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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). 

 

 

 

Fig 2. Location of Anantagiri coffee plantation. 
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Fig. 3 Coffee Museum and Processing Unit 
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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 SiO2 01.06.1999, 12:00 AM 

Al Al2O3 -do- 

Mg MgO -do- 

K MAD-

10Feldspar 

-do- 

Ca Wollastonite -do- 

Fe Fe -do- 

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

 

 

 

 

 

 

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

 

 

 

 

 

 

Fig 4. Graph is plotted between S1 vs S2 Sample according to weight percentage 
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Sample S1 Versus Sample S2

Weight % S1 Weight % S2

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 

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 
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Fig 5. EDX Spectrum of mainpat soil sample S1 
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Fig 6.  EDX Spectrum of Anantagiri coffee plantation garden sample S2 

Determination of pH 

  5 gm of 120μ 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.

N. 
Botanical Name 

Common 

Name 
Family Plants Part use 

Life 

For

m 

1 
Abelmoschus 

moschatus medic 

Jangli 

bhindi 
Malvaceae Tuberous roots are edible. S 

2 
Adhatoda zeylanica 

medikus 
Adusa Acanthaceae 

Young shoots and leaves 

are cooked as Vegetable 
S 

3 
Aegle marmelos (L) 

Correa. 
Bel Rutaceae Ripe Fruit pulp is eaten. T 

4 
Alangium salvifolium 

(L.f.) Wang. 
Ankol Alangiaceae 

Flowers and fruits are 

eaten as Vegetable 
T 

5 
Amaranthus caudatus 

L. 

Kedar 

chua 
Amaranthaceae 

Young twigs and leaves are 

cooked as Vegetable 
H 
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6 

Ampelocissus 

tomentosa (Heyne ex 

Roth) Planch. 

Bakri-

dhoto 
Vitaceae Fruits are edible. Cl 

7 
Angelica glauca 

Edgew. 
Choru Apiaceae 

Dry seed and root is used 

as Spice. 
H 

8 Annona squamosa L. Sitaphal Annonaceae Ripe Fruits are eaten S 

9 

Anthocephalus 

indicus (Lam.) 

A.Rich.ex.Walp. 

Kadam Rubiaceae Fruits are eaten T 

10 
Antidesma acidum 

Retz. 
Derango Euphorbiaceae 

Leaves used as Vegetable 

and dried leaves as khatai. 

Fruits are eaten. 

S 

11 
Asparagus 

racemosus Willd. 
Satawar Liliaceae Roots are eaten. Cl 

12 
Bacopa monnieri (L.) 

Pennell 
Brahmi Scrophulariaceae 

Leaves are eaten as 

Vegetable. 
H 

13 
Bambusa 

arundinacea Willd. 
Bans Gramineae 

Young shoots are eaten as 

Vegetable. 
H 

14 Basella rubra L. Poin Basellaceae 
Leaves are eaten as 

Vegetable. 
Cl 

15 Bauhinia purpurea L. Kachnar Caesalpiniaceae 
Young leaves are used as 

Vegetable. 
T 

16 Begonia picta Sm. 
Pathar-

chati 
Begoniaceae 

Leaves are eaten as 

Vegetable. 
H 

17 Boerhavia diffusa L. 
Kha-

prailbhaji 
Nyctaginaceae 

Young leaves are eaten as 

Vegetable. 
H 

18 Bombax ceiba L. Semal Bombacaceae 
Young fruits are eaten as 

Vegetable. 
S 

19 
Buchanania lanzan 

Spreng. 
Char Anacardiaceae 

Ripe Fruits and seeds are 

edible 
S 

20 
Butomopsis latifolia 

Kunth. 
Chanti Butomaceae 

Leaves are eaten as 

Vegetable 
H 
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21 
Caesulia axillaries 

Roxb. 
Muchri Asteraceae 

Leaves are eaten as 

Vegetable 
H 

22 

Cajanus 

scarabaeoides (L.) du 

Petit-Thou. 

Banhirwa Fabaceae 
Cooked seeds are eaten as 

Vegetable. 
S 

23 
Canscora diffusa 

(Vahl.) R.Br. 

Khakhab

haji 
Gentianaceae 

Whole plant are eaten as 

Vegetable 
H 

24 
Careya arborea 

Roxb. 
Pindar Barringtoniaceae 

Fruits are cooked and 

eaten 
T 

25 Carissa carandes L 
Kaa-

raunda 
Apocynaceae 

Fruits are eaten and also 

used for pickle. 
S 

26 Cassia fistula L. Amaltas Caesalpiniaceae 
Flowers are eaten as 

Vegetable. 
T 

27 Cassia mimosoides L. Jirhul Caesalpiniaceae 
Leaves are used as 

Vegetable. 
T 

28 Cassia tora L. Chakora Caesalpiniaceae 
Young leaves are used as 

Vegetable. 
H 

29 
Catunaregam spinosa 

(Thunb) Tiru 
Kharhar Rubiaceae 

Young Fruits are eaten as 

Vegetable. 
T 

30 
Celastrus paniculata 

Willd. 
Kujur Celastraceae 

Flowers are used as 

Vegetable. 
Cl 

31 Celosia argentea L. Silyari Amaranthaceae Leaves used as Vegetable. H 

32 Centella asiatica L. Brahmi Apiaceae 
Leaves are eaten as 

Vegetable. 
H 

33 
Chenopodium album 

L. 
Baithu Chenopodiaceae 

Leaves used as pot 

Vegetable 
H 

34 
Citrullus colocynthis 

Schrad. 

Jangli 

Kundru 
Cucurbitaceae Ripe Fruits are eaten. Cl 

35 Cleome viscose L. Jakhiya Cleomaceae 
Seeds are used as 

condiments 
H 

36 
Cocciniagrandis (L.) 

Voigt 
Kandaroi Cucurbitaceae 

Young shoots made into 

Vegetable 
Cl 
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37 
Commelina attenuate 

Koin. 
Kana Commelinaceae 

Leaves are eaten as 

Vegetable. 
H 

38 
Corchorus capsularis 

L. 
Chench Tiliaceae 

Leaves are used as 

Vegetable. 
H 

39 
Cosmostigma 

racemosum L. 

Chota-

Konga 
Asclpiadaceae Flowers are edible. Cl 

40 
Crotalaria incana 

Rottl. 
Jangli sun Fabaceae 

Flowers are cooked as 

vegetable. 
H 

41 Cucumismelo L. Dimbo Cucurbitaceae Fruits are eaten. Cl 

42 
Dendrocalamus 

strictus (Roxb.) Nees 
Bans Poaceae 

Young Shoots is used as 

Vegetable. 
H 

43 
DilleniaaureaJ. 

E.Smith. 
Kumbhi Dilleniaceae 

Fruits are cooked and 

eaten as Vegetable. 
T 

44 Dioscorea alataL. Bankanda Dioscoreaceae 
Tuber is cooked as 

Vegetable. 
Cl 

45 
Diospyros 

melanoxylon Roxb. 
Tela Ebenaceae Ripened Fruits are eaten T 

46 Eretia laevis Roxb. 
Suruh 

matha 
Ehretiaceae 

Young leaves are cooked 

and eaten as Vegetable. 
T 

47 
Emblica officinalis 

Gaertn. 
Amla Euphorbiaceae Fruits are eaten T 

48 
Emilia sonchifolia 

(L.) DC. 

Kha-

praban 
Asteraceae 

Leaves are cooked and 

eaten. 
H 

49 
Erycibe paniculata 

Roxb. 
Kari Convolvulaceae Ripened Fruits are eaten. Cl 

50 Eryngium foetidum L. 
Kishun 

jeera 
Apiaceae 

Whole plant used as spices 

and also mixed in 

preparation of curry and 

sauce. 

H 

51 

Euphorbia 

microphlla Heyne ex 

Roth. 

Lal 

chimti 
Euphorbiaceae Leaves used as Vegetable. H 
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52 
Ficus cunia Ham. 

ex.Roxb 
Podai Moraceae Fruits are edible T 

53 
Gardenia latifolia 

Ait. 
Papra Rubiaceae Ripened Fruits are edible T 

54 Grewia hirsuta Vahl Gursakri Tiliaceae Ripen Fruits are edible T 

55 
Hibiscus subdariffa 

L. 
Ttepa Malvaceae 

Fruit pulp are eaten and 

also leaves are eaten as 

Vegetable. 

H 

56 
Holarrhena 

antidysenterica Wall. 
Korya Apocynaceae 

Boiled flowers are cooked 

and eaten as Vegetable. 
T 

57 
Holostemma 

rheedianum Spreng. 
Konga Asclepiadaceae Flowers are eaten. Cl 

 

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. 

 

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. 

iii. 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. Climatic condition. 

ii. Topographic and fertility of the soil.  

iii. Availability of industries  

iv. 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) 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. 

b) 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.  

c) 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. 

d) 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 

i. 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 . 

iii. 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. 

i) 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. 

 

Figure 2. Showing sustainability components of Human environment 

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

namely:  

a) Ecological configuration  

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

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

d) 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: 

i. People: child survival, equity, equal opportunities for everybody, etc.  

ii. Economy: wealth creation, productive sector, consumption etc.  

iii. Society: social capitals, states, wealth, regions, etc.  

iv. Good governance: leadership and politics.  
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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:   

i. 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”. 

iii. “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) 

i. SD is 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 

i. 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  

i. 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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iii. 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.  

iv. The industrial noise may be avoided by keeping the industrials far from residential areas.  

v. 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.  

vi. Ear protection aid: The air production aid like soft plastic and rubber ear plugs, head phones 

should be provided for workers working in industries.  

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

reduces of the noise.  

viii. 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.  

ix. 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. Replace unsustainable activities with sustainable, polluting activities with clean process 

and efficient process with more efficient ones  

ii. Re-use and recycle products to conserve resources  

iii. Renewable resources used whenever practicable 

iv. Re-structure institutions (both Government and non- Governmental organizations) to 

incorporate commitment to philosophy of sustainable development  

v. Reduce consumption of resources and production of wastes  

vi. 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 

• Focus more on schemes to increase employment and purchasing power in rural and urban 

areas. 

• Community participation and intersectoral coordination 

• 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 

  



65 

Water Pollution: With Special Reference to Pesticides 

Aileen Ekka 

Assistant Professor & Head, Department of Chemistry 

Government Ram Bhajan Rai N.E.S. P.G. College Jashpur Nagar District-Jashpur (C.G.) India 

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.1 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 



66 

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.2 

Table Drinking water standards 

 

 

 

 

 

 

 

 

 

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 

  

Characteristics World Health Organization (WHO) 

  

pH value (pH) 

Alkalinity (mg/L) 

Turbidity (NTU) 

Dissolved solid (mg/L) 

Hardness (mg/L) 

Calcium (mg/L) 

Magnesium(mg/L) 

Chloride (mg/L) 

Sulphate (mg/L) 

Ammonia(mg/L) 

Fluoride (mg/L) 

Iron (mg/L) 

6.5- 8.5 

100 

5.0 

500 

100 

100 

30 

250 

250 

0.2 

1.0 

0.3 
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Mode of classification of pesticides 

[A] With respect to their target  

Insecticides  

(for killing insects) 

 

Carbery 

 

Propoxur 

Quinolphos      

Herbicides  

(for killing weeds) 

     

Atrazine 

 

    Diquat 
 

  Diuron   

Fungicides  

(Against fungus) 

Captan 

 

  

         PCP 

Rodenticides  

(for killing 

harmful rodents) 

Antu 

 

                                                                     

Coumachlor 

Molluscide  

(for killing weeds) 

 

Zectrun 

Nematocides  

  

Vapam 
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[B] With respect to their chemical composition 

Inorganic Organic 

Mercury 

 

Organochlorine Phthalamide 

 

 
 

 

Cupper Heptachlor DDT BHC Captan 

Sulphur Organophosphate Nitro-derivative of phenol 

Thallium  

 

  
 

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.9 

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.10 

Some human toxic response to the major groups of pesticides 

S.N. Groups Effects 

1 Naturally occurring 

organics (Rotenoids, 

Pyrethroides, nicotine, 

Alkaloides) 

Rotenoids and pyrethroids generally have low toxicity, but in 

severe cases have renal and respiratory effects. Nicotine 

compounds are highly toxic, with convulsions, cardiac 

irregularities, and coma in severe cases 

2 Chlorinated 

hydrocarbons  

Moderate to mild acute toxicity, mostly affecting the central 

nervous system, tremors and incoordination, lipid build-up in 

severe cases. Heptachlor, aldrin, and dieldrin show CNS 

disturbances and parasympathetic failures. 



70 

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. 

References 

1. Usharani, K., Umarani, k., Ayyasamy, P.M., Shanthi, K., Lakshmanaperumalsamy, P. 

Physico-chemical and bacteriological characteristics of Noyyal Rever and ground water 

quality of Perur, India. J. Appl. Sci. Environ.2010 P.N. 29-35 

2. Goel P.K. Water pollution causes, effects and control new age international publisher 2016 

P.N. 1 

3. Sahu K. D. Analytical study of some pesticides in various environmental samples 2020P.N. 

1-4 

4. Vays H.C. Environment yesterday today and tomorrow 2006 P.N. 272 

5. Sharma D. Environment management and natural resources 2009 P.N.142 

6. Sahu K. D. Analytical study of some pesticides in various environmental samples 2020P.N. 

12-13  

7. Ojha K.S. Ecology and Environment 2017 P.N. 202  

8. Goel P.K. Water pollution causes, effects and control new age international publisher 2016 

P.N. 132 

9. Sahu K. D. Analytical study of some pesticides in various environmental samples 2020P.N. 

14-15 

10. Goel P.K. Water pollution causes, effects and control new age international publisher 2016 

P.N. 134 

11. Sahu K. D. Analytical study of some pesticides in various environmental samples 

2020P.N.14-15  



71 

Chemistry on The Growth of Larvae of Danaus Chrysippus Feeding 

on Calotropis Procera 

Shilpa Mishra1 and Dr. Vibha Choubey2 

1. Research scholar, Govt. D.B. Girls college, Raipur (C.G.) 

2. Assistant professor, Govt. J. Yoganandam Chhattisgarh college, Raipur (C.G.) 

corresponding author email: shilpa.tintin@gmail.com  Mobile: 9406396142 

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 N2 and growth of larvae. We studied 

the effect of leaf chemistry on three instars of larvae, I, II, 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. 

mailto:shilpa.tintin@gmail.com
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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:  

% of moisture =  
100𝑥𝑧

𝑥
 

where, z = x-y 

Crude fibre content determined gravimetrically after digestion of 1.0 g of dried sample by a 1-

percent H2SO4 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. N2 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 N2 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 N2 content even small variation of N2 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 N2 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 et 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. 

 

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] 

 

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. 

 

𝑢 =
𝑁𝜀𝑥𝑦−(𝜀𝑥)(𝜀𝑦)

√𝑁𝜀𝑥2−(𝜀𝑥)2√𝑁𝜀𝑦2−(𝜀𝑦)2
                   𝑡 =

𝑢√𝑛−2

√1−𝑢2
 

 correlation is not significant correlation of all the chemicals [except Ca] between leaves and 

larvae are significant. 
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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. 

 

 

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

Results are significant for P = 0.05 (ANOVA) 

 

  

Instars 
Developmental 

days 

Instar’s 

 I 

Weight (mg-

oD)  

II 

Larva-1 

III 

Wt. Of full 

growing larva 

(Mg-oD) 

(1) Upper 

(young) 
11 0.54±0.003 20.30±0.32 152.10±0.48 172.80±0.48 

(2) 

Middle 

(mature) 

15 0.37±0.005 12.50±0.42 104.40±0.37 117.20±0.37 

(3) 

Lower 

(old) 

21 0.25±0.009 7.60±0.34 95.00±0.41 102.90±0.56 
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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 

mailto:surajmishra122214@gmail.com
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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.)? 

 

 

 

 

 

 

 

 

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  

• 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. 

• 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 .V,Mr. 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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• 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 

 

 

 

 

 

 

 

• 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. 

• Ikea: 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. 

• 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. 

• 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 

 

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.. 
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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 26th state of India, where 44.6 % geographical region 

is found. That is located between 17o to 23o7' north latitude and 8o40' to 8o38' 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 8th 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.  

 

 

Figure1: Study site (Janjgir Champa)  (Source: 

mapsofindia.com) 
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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-1and 2. Tiwari 

PKS, Medicinal plants of Chhattisgarh volume-2. Manual of ethno botany 2nd 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.  

  



91 

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 
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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 

name 

Botanicalname Family Parts used Ethnobotanical 

/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, 

seed, 

Acne, abscess, 

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, 

root, leaf 

Headache, tare. Jaundice, 

Karanj Pongamia pinnata Fabaceae Seed, oil, flower, 

root 

Blooding piles, 

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 

pulp,seed,root 

Pain, 

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, 

leaf, flower 

Dandruff, malaria, ring worm, 

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 

part 

Fever, dysentery, piles, worms, 

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.  

6. 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. 

7. 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. 

8. 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.  

2. 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.  

3. 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.  

4. 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.  

5. 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 

6. 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 

7. 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 



105 

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. 

mailto:shaliniverma3079@gmail.com
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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 21º 14’ North latitude and 81º 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 1st 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 

• This study is based on secondary data. Population related data have been collected from 

Primary Census Abstract and District Statistical Handbook.  

• 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 ∆𝑃 = (
𝑃𝑡2

𝑃𝑡1
− 1) 

Percentage rate of change   ∆𝑃 = (
𝑃𝑡2

𝑃𝑡1
− 1) x 100 % 
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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 

𝑃𝑡+𝑛  = 𝑃𝑡  (1 + 𝑟)𝑛 

Where, 

𝑃𝑡+𝑛  = is the year we are projecting  

𝑃𝑡  =  the ending point for computing   

𝑟    =  the rate of change computed above 

𝑛  =   number of decades 

Arithmetic Method 

𝑃𝑛    =    𝑃𝑜 +  𝑛�̅� 

Where,  

𝑃𝑛    =  forecasted population after n decades from present known    population. 

𝑃𝑜 =   population at present 

𝑛  =   number of decades 

�̅�  =   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 



111 

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 

𝑃𝑡+𝑛  = 𝑃𝑡  (1 + 𝑟)𝑛 

In this case, 

𝑃𝑡+𝑛  = 2011. 

𝑃𝑡  = 6.97 lakhs (in 2001) 

r = 0.44  

n = 1 
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Then,   

 𝑃2011 = 10.03 lakhs  

Similarly, 

𝑃2021 = 14.44 lakhs 

𝑃2031 = 20.80 lakhs  

 And 

𝑃2041 = 30.00 lakhs 

Method -2 : Arithmetic Method 

𝑃𝑛    =    𝑃𝑜 +  𝑛�̅� 

In this case,  

 𝑃𝑛  = 2011. 

𝑃𝑜  = 6.97 lakhs (in 2001) 

�̅� = 2.34 

Then,   

 𝑃2011 = 9.31 lakhs  

Similarly, 

𝑃2021 = 13.99 lakhs 

𝑃2031 = 23.35 lakhs  

And 

𝑃2041 = 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 

 

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 

𝑷𝒕+𝒏  = 𝑷𝒕  (𝟏 + 𝒓)𝒏 

In this case  

 𝑃𝑡+𝑛  = 2021. 

𝑃𝑡   =    11.23 lakhs (in 2011) 

r = 0.56 

n = 1 

 Then,   

 𝑃2021 = 17.52 lakhs  

Similarly, 

𝑃2031 = 27.33 lakhs 

And 

𝑃2041 = 42.63 lakhs 

Method -2 :  Arithmetic Method 

𝑃𝑛    =    𝑃𝑜 +  𝑛�̅� 

In this case  

 𝑃𝑛  = 2021. 

𝑃𝑜  = 11.23 lakhs (in 2011) 

�̅� = 4.26 

 Then,   

 𝑃2021 = 15.49 lakhs  

Similarly, 

𝑃2031 = 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 

 

 

 

 

 

 

Fig. 5  
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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 T12 : 30 x 15cm2 + 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 

T8:30cm x 15cm + NPK 75% + VC25% and the treatment T11 :40 x 15cm2 + NPK 75% + GM 

25% performed best in Diameter of corms (cm) and Weight of corms (g). Treatment T10 :40x15 

cm2 +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 T8. 

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. 

mailto:becksantoshkumar1984@gmail.com
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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 5cm 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 T8 (30 X 15 cm2  +  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 cm2  +  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 T8 (30 X 15 cm2  +  75% NPK + 25% Vermicompost) The 

minimum number of sprouts per mother corm (1.00) was recorded in treatment T1 (30 X 30 cm2  +  

200:200:200 kg NPK). The superiority of treatment T8 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 T12 
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(40x15 cm2 + NPK 75% + Vermicompost 25%). Minimum number of leaves per plant was 

observed (6.86) in treatment T1 (30 X 30 cm2 + 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 cm2 + 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 T1 (30 X 

30 cm2 + 200:200:200 kg NPK). The maximum height of plant under the treatment T12 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 T10 (40X15 cm2 + NPK 75% + FYM 25%) and the treatment T1 (30 X 30 cm2 +  

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 T12 (40x15 cm2 + NPK 75% + Vermicompost 25%) (16.00) and minimum 

number of florets per spikes was recorded in the treatment T1 (30 X 30 cm2 +  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 Al2 (So4)2 

200 ppm (5.74) was obtained in the treatment T12 (40x15 cm2 + NPK 75% + Vermicompost 25%) 

whereas the minimum longevity was found in the treatment T1 (30 X 30 cm2 +  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 T12 (40x15 cm2 + NPK 75% + Vermicompost 25%).The 

maximum number of days to spike emergence 77.46 days.  Was taken by the treatment T1 (30 X 

30 cm2  +  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 cm2  +  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 cm2 + 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 T1 (30 X 30 cm2  +  200:200:200 kg NPK)  The superiority of treatment T12 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 T12 (40x15 cm2 + NPK 75% + 

Vermicompost 25%) had the longest vase (13.13days) in Al2(SO4)2 - 200ppm where as the 

minimum vase life 9.96 days in distilled water was obtained in treatment T1 (30 X 30 cm2  +  

200:200:200 kg NPK). The maximum vase life in treatment T12 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 et al. (2013). 

The data presented in Table-3 envisaged that the maximum diameter of corm was noticed in the 

treatment T11 40x15cm2 + 75% NPK + 25 % Goat manure) (5.66 cm) whereas the minimum 

diameter of corm was obtained in the treatment T1 (30 X 30 cm2  +  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 (40x15cm2 + 75% NPK + 25 % Goat manure) (66.69g.) whereas minimum weight 

per corm was found in the treatment T1 (30 X 30 cm2  +  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 T8 (30 X 15 cm2 +  75% NPK + 25% Vermicompost) (1.29) and spike was obtained 

minimum in Treatment T1 (30 X 30 cm2  +  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 T8 

(30 X 15 cm2  +  75% NPK + 25% Vermicompost) (1.28) and minimum no. of corm was found in 

treatment T1 (30 X 30 cm2  +  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 
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and proper spacing (30x15cm2). 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 T8 (30 X 15 cm2  +  75% NPK + 25% Vermicompost) (2,60,000) and minimum spike 

yield was recorded in treatment T1 (30 X 30 cm2  +  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 T8 (30 X 15 cm2  +  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 T1 (30 X 30 cm2  +  200:200:200 kg NPK). Increase in yield with treatment 

T8 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 (30x15cm2). This result is in close agreement 

with the findings of Hassandokht and Kashi (2000).   

The highest benefit cost ratio was found in the treatment T12 (40x15 cm2 + NPK 75% + 

Vermicompost 25%) (3.50:1) whereas the lowest benefit cost ratio was recorded in the treatment 

T1 (30 X 30 cm2  +  200:200:200 kg NPK) (2.77:1) 

         On the basis of  this research, treatment T12 (40x15 cm2 + 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 T8 (30 X 15 cm2  +  75% NPK + 25% Vermicompost) and the treatment T11 (40x15cm2 

+ 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 

 

 

Treatments 

Growth Characteristics 

Days to 

50% 

sprouting 

Number of 

sprouts per 

corm 

Plant height 

(cm) 

Number 

of leaves 

per plant 

Width  of the leaf 

(cm) 

 

S1 F1 (T1) 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 3.42 

S1 F4 (T4) 5.53 1.26 119 7.33 3.42 

S2 F1 (T5) 5.73 1.33 121.93 8.4 3.42 

S2 F2 (T6) 5.46 1.26 118.2 7.4 3.40 

S2 F3 (T7) 6.26 1.43 123.2 9.7 3.63 

S2 F4 (T8) 5.33 1.46 119.86 7.86 3.38 

S3 F1 (T9) 5.73 1.26 118.11 7.6 3.60 

S3 F2 (T10) 5.8 1.26 120.86 7.73 3.69 

S3 F3 (T11) 5.4 1.4 119.75 7.46 3.39 

S3 F4 (T12) 5.66 1.26 124.13 10.4 3.47 

S1 : 30cm x 30cm, S2 : 30cm x 15cm , S3 : 40cm x 15cm, F1 : 200:200:200 kg/h, F2  : 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 

S1 : 30cm x 30cm, S2 : 30cm x 15cm , S3 : 40cm x 15cm, F1 : 200:200:200 kg/h, F2  : NPK 75%  + 

FYM 25%, F3 : NPK 75% + GM 25%, F4: NPK 75% + VC 25% 

  

 

 

Treatments 

Floral Characteristics 

Days to 

Spike 

initiation 

Opening 

Of first 

floret 

(days) 

Spike 

length 

(cm) 

Number 

of florets 

per spike 

Longevity of 

first floret 

In Al2(so4)3 

(days) 

Vase Life 

of Spikes 

In  

Al2(so4)3 

No. of 

spikes per 

plant 

S1 F1 (T1) 77.46 94.35 60.81 11.02 4.11 10.66 1 

S1 F2 (T2) 70.19 83.73 80.78 11.87 4.86 11.66 1.15 

S1 F3 (T3) 75.39 84.66 64.83 11.57 4.45 11 1.11 

S1 F4 (T4) 72.3 85.24 72.75 14.45 4.90 11.33 1.07 

S2 F1 (T5) 65.57 89.24 65.83 13.07 4.53 12 1.00 

S2 F2 (T6) 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 

S2 F4 (T8) 67.44 88.12 87.32 14.35 5.21 12 1.29 

S3 F1 (T9) 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 (T11) 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 
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Table 3 Combined effect of planting density and organic and inorganic fertilizer on yield 

characteristics of gladiolus 

 

 

Treatments 

YieldCharacteristics 

Diameter 

of corm 

(cm) 

Weight 

of Corms 

(g) 

No. of 

Spike 

per plant 

Number  

of Corms 

per plant 

Spike yield 

per hectare 

('000 Hectare ) 

 

Corm yield 

per hectare 

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 F4 (T4) 5.41 60.63 1.07 1.07 120.37 124074 

S2 F1 (T5) 4.38 50.19 1.00 1.00 223.703 223703 

S2 F2 (T6) 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 F4 (T8) 3.54 42.98 1.29 1.28 260.000 267407 

S3 F1 (T9) 4.54 53.68 1.01 1 168.333 168333 

S3 F2 (T10) 3.85 38.92 1.03 1.15 172.777 177777 

S3 F3 (T11) 5.65 66.69 1.15 1.11 191.666 191666 

S3 F4 (T12) 4.51 52.70 1.08 1.07 239.999 213333 

S1 : 30cm x 30cm, S2 : 30cm x 15cm , S3 : 40cm x 15cm, F1 : 200:200:200 kg/h, F2  : 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 et al., 2021). India 

showcases 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. 

mailto:nicks30khan@gmail.com


128 

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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3. 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. 

4. 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. 

5. 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. 

6. 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. 

7. 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. 

8. 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. 

9. 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. 

10. 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. 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 

• Background: Ambikapur, a city in northern Chhattisgarh, faced significant challenges in 

solid waste management, leading to environmental degradation and public health concerns. 

• 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: 

• Drastic reduction in open dumping of waste and littering. 

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

• Creation of employment opportunities in waste management and recycling sectors. 

• 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 1mm 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. 

• 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. 

• 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 (c) 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 I.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 

is 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. 

• 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: 

• 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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• 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. 

• 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: 

• Avoiding Synthetic Chemicals: Organic farming avoids the use of synthetic pesticides 

and fertilizers, relying on natural alternatives to manage pests and enrich soil fertility. 

• Composting: Recycling organic matter through composting contributes to soil health and 

reduces the need for external inputs. 

5. Biodiversity Conservation: 

• Polyculture: Growing a variety of crops in the same area promotes biodiversity and 

reduces the risk of crop failure due to pests or diseases. 

• Preserving Natural Habitats: Maintaining natural habitats on or near agricultural lands 

supports biodiversity and provides ecosystem services. 

6. Integrated Pest Management (IPM): 

• Biological Control: Encouraging natural predators and beneficial organisms helps control 

pest populations without the need for chemical interventions. 

• Crop Rotation: Changing crops disrupts pest life cycles and reduces the risk of 

infestations. 

7. Sustainable Livestock Practices: 

• 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. 

2. 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. 

3. 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. 

4. 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. 

5. 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. 

6. 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. 

7. 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. 

2. 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. 

3. 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. 

4. 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. 

5. 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. 

6. 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. 

7. 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. 

2. 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. 

3. Precision Agriculture: Embracing precision agriculture technologies, such as sensors, 

GPS, and data analytics, can optimize resource use, increase productivity, and reduce 

environmental impact. 

4. 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. 

5. 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. 

2. Infrastructure Development: Improve rural infrastructure, including roads, storage 

facilities, and market yards, to reduce post-harvest losses and improve market access for 

farmers. 

3. 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. 

4. 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. 

5. 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. 

6. 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. 

7. 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 



151 

(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 (II), 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 

• Xylose 

• Arabinose 

• Acetyl groups 

                    24.5 

                    19.3 

                    2.7  

                    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 
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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), 

Schröder 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/L NaNO3, 1.0 g/L K2HPO4, 0.5 g/L 

MgSO4•7H2O, 0.5 g/L KCl, and 0.001 g/L FeSO4•7H2O. 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: 

• 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. 

• 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. 
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• 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. 

• 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. 

• 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 H2, CO2, 

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 

mailto:rohamaress14@gmail.com
mailto:vikhe8anjali@gmail.com
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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.Its 

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 [2][3]. 

Neem (Azadirachta indica) is a medicinal plant with a variety of pharmacological properties. 

Neem leaves extract has anti-inflammatory, antipyretic, and antimicrobial properties[6]. 

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 [10]. 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[11]. The azadirachtin was 

then separated from the extracted oil by high-performance liquid chromatography (HPLC)[12][15]. 

Azadirachtin's molecular weight is 720gm, and its melting point is 160oC [13]. 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[28]. Neem leaf is used for leprosy, eye disorders, bloody 

nose, intestinal worms ,stomach upset[16]. It also used as loss of appetite, skin ulcers, diseases of 

the heart and blood vessels, fever, diabetes, gingivitis and liver problems[21]. 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 [26]. 

Literature review on therapeutic and agricultural potential of neem leaves ,fruits and seeds:  

Asija R. et.al (2019) [17] 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. M. 

Mustafa et.al (2016) [21] 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)[4] 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)[18] 

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)[19] 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)[20] 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)[22]  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  I. Ujah et.al (2021)[23] 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) [27] 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) [13]   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 5µ C18 (2) 100A (250 × 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.at(2013)[24] 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)[5][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)[6] 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)[8 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)[28] 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 

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: 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 [1]. 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 [2][3]. 

Neem (Azadirachta indica) is a medicinal plant with a variety of pharmacological properties. 

Neem leaves extract has anti-inflammatory, antipyretic, and antimicrobial properties[6]. 

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 [10]. 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[11]. The azadirachtin was 

then separated from the extracted oil by high-performance liquid chromatography (HPLC)[12][15]. 

Azadirachtin's molecular weight is 720gm, and its melting point is 160oC [13]. 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[28]. Neem leaf is used for leprosy, eye disorders, bloody 

nose, intestinal worms ,stomach upset[16]. It also used as loss of appetite, skin ulcers, diseases of 

the heart and blood vessels, fever, diabetes, gingivitis and liver problems[21]. 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 [26]. 
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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)[4] 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.al (2019) [17] 

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 (2023)[18] 

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)[19] 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)[20] 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)[21] 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)[22]  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  I. Ujah et.al (2021)[23] 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) [27] 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) [13]   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 
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phase phenomenex® Luna 5µ C18 (2) 100A (250 × 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.at(2013)[24] 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)[5][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)[6] 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)[8] 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)[28] 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. 

• Curriculum Overload: With a focus on academic performance, PE and environmental 

education often take a back seat in school priorities (Bhattacharya & Chattopadhyay, 2017). 

• Teacher Preparedness: A lack of training and awareness among PE teachers regarding 

environmental concepts hinders effective integration (Sethi, 2018). 

• Limited Interdisciplinary Approach: The siloed nature of educational disciplines 

sometimes hampers collaboration between PE departments and environmental science 

departments (Sengupta, 2016). 

Opportunities: 

• Interdisciplinary Collaboration: Encouraging partnerships between PE departments, 

environmental science departments, and NGOs can create holistic programs (Das & Sen, 

2017). 

• Policy Support: Developing national and state-level policies that mandate the integration 

of environmental education into PE can provide a structured framework. 

• Community Participation: Involving local communities, parents, and stakeholders in 

school-based environmental projects can enhance the impact (Kumar & Meena, 2019). 

• 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 
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& 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: 

• 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). 

• 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). 

• 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). 

• 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. 

• 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. 

• 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. 

• 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. 

• 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. 

• IOT 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. 

mailto:carolsatur77@gmail.com
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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 IoT-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. 

• 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. 

• 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. 

• 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 IoT 

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. IoT 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. IoT 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 IoT-enabled systems. The most common types are: 

• Sensors: These measure air quality, temperature, humidity, light levels and other factors. 

They can also be used to detect chemical or water leaks. 

• 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. 

• 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. 

• IoT-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 IoT-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, IoT-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. 

• 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. 

• 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.  

• 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. 

• IoT-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.  
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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 IoT 

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. IoT-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. 

• 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. 

• 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. IoT-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 IoT-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. IoT-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, IoT-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. IoT 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 IoT 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 Sinkevičius, 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. IoT 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 AI 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: 

• 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. 

• 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. 

• 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 IoT and the flexibility 

of Artificial Intelligence, a sort of energy sharing is possible. 

• 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.” 

 

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.  

• 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. 

• 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. 

• 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 AI, if we enter verified data and train the software correctly, we will get exact results. 

AI 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 AI can be used to simulate the following cognitive activities: 

• Schedule or plan actions such as those of operating and maintaining machinery. 

• 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 AI. 

• 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: 

• descriptive: it scans and lists a series of actions, documents, and/or data in general, 

• predictive: it predicts what might happen in a medium to long time based on the data it 

analyses, 

• 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 AI 

allows, for example, to: 

• achieve constant interaction between departments working on the same process but at 

different stages; 

• automate activities that required dedicated resources and high time scales, as well as the 

risk of making mistakes in repetition; 

• 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: 

• To look at digital as a set of indispensable tools to grow business and further enhance our 

cognitive capabilities. 

• Save the earth to save the hope of life in the future. 

• Earth day is our Green Planet's Birthday. To celebrate it every day.  

• Earth is the only planet where we can live and rest. To use its resources but never waste 

them.  

CONCLUSION 

 The IoT 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 

are- 

• 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,μᴀ(x),νᴀ(x>:x∈X}, 

where function μᴀ:X―›[0,1], vᴀ:X―›[0,1] denotes the degree of membership and non-

membership respectively of each x∈X and 0≤μᴀ(x)+νᴀ(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 

WSNs 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 

models 

Classification Criterion of classification 

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 

III Lumped Parameters Dependent factors not work of uncommon 

position 

Distributed 

parameters 

Dependent factors are a work of special 

IV Linear Super position standard applies 

Nonlinear Super position rule does not applies 

V 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. 

  



207 

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 Talière, 2006). 

These technologies contribute to sustainable agriculture by improving water management, 

reducing pesticide and fertilizer use, and enhancing overall farm efficiency (Brodhag and Talière, 

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 García, 2021). This includes biodegradable plastics, alternative 

packaging materials, and textiles produced using environmentally friendly processes (Maddela and 

García, 2021). Biotechnology also plays a role in creating sustainable alternatives to traditional 

agricultural practices, such as lab-grown meat (Maddela and García, 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 Talière, 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 Talière, 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 Talière, 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 Talière, 

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 Talière, 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 Talière, 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 (Krchová, 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 (Krchová, 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 (AI) 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). AI-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, AI can 

optimize energy consumption and reduce greenhouse gas emissions (Henderson et al., 2020). 

Smart grids, powered by AI algorithms, can dynamically manage energy distribution, optimizing 

efficiency and integrating renewable energy sources (Hossain et al., 2016). AI models can also aid 

in climate modelling and prediction, helping to understand and mitigate the impacts of climate 

change. Besides, AI applications can improve the sustainable management of natural resources. 

For instance, precision agriculture leverages AI to optimize crop yields, reduce resource use, and 

minimize environmental impact (Nishant et al., 2020). AI-driven analytics can also aid in 

sustainable water management, ensuring responsible use and conservation. On the other hand, AI 

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). AI also helps in renewable energy optimization. AI 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). AI-driven optimization can improve the 

overall performance and reliability of renewable energy infrastructure (Dellosa and Palconit, 

2021). AI plays crucial role in social equity and inclusion. AI applications can contribute to social 

sustainability by addressing issues related to accessibility and inclusivity (Rane, 2023). For 

example, AI-powered language translation and voice recognition technologies can facilitate 

communication across diverse linguistic communities, promoting inclusivity (Rane, 2023). AI can 

improve disaster response efforts by analysing vast amounts of data to predict and assess the 

impact of natural disasters (Sun et al., 2020). AI-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. AI-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 AI 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 AI, offer promising solutions to sustainability challenges 

across various sectors. AI-powered tools facilitate environmental monitoring, optimize resource 

management, and enhance disaster response efforts. Moreover, AI 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 oC followed by chemical activation by 

impragnating with zinc chloride solution for twelve hours and further heated at 500 oC 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.1-15 

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.16-19 

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 

mailto:gunwantkurhade2010@yahoo.com1
mailto:farooque78@gmail.com2
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pestle.the moisture of material removed by heating at 110 oC for an hour in hot air oven after this 

carbobization achieved. 

B) Carbonization and Activation 

Step-I 

Carbonization of well dried sample was then carried out in a muffle furnace (Bio-techno Lab, 

Model AI 7081) by placing a sample in a silica crucible at temperature of 300 0C for one hour. 

Step-II  

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 0C and ground with help of 

mortar pestle by applying moderate pressure.  

Step-III 

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 (ZnCl2) 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-IV 

The paste was placed in the furnace and carbonized at 500 0C temperature for one hour. The sample 

was cooled to room temperatur overnight.  

Step-V 

Futher washed with the distilled water and dried at 110 0C in an oven and allow to cool at room 

temperature. The AC produced was sieved with 106 µm mesh, kept in an air tight bottle and 

labelled as follows.20 

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) CCRAC500 

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 

 

1_CCRR 

 

2_CCRC300 

Sr.No. Possible assignments 

(Precursors) 

CCRR CCRC300 CCRAC500 

1 O-H str, -NH 3932, 3595, 

3726,3558 cm-1 

3657 cm-1 3934, 3613  cm-1 

2 C-H in -CH3 and -CH2 2838  cm-1 2995,2889  

cm-1 

3047 cm-1 

3 -C=O Str 1739  cm-1 -- -- 

4 Aromatic -C=C- 1605, 1512, 

1428  cm-1 

1385  cm-1 1428,1308  cm-1 
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3_CCRAC500 

 

FTIR spectra were used to characterize the surface functional group on the CCRR , the CCRC300, 

CCRAC500 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 (CCRAC500).  

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 CCRAC500 indicating that the chemical activation broke many bonds in aliphatic and 

aromatic species with elimination of many smallera and volatile substrate.21 

The C-H vibration in methyl and methylene groups strechings appears at 2838  cm-1 in CCRR, 

2995, 2889 cm-1 in CCRC300, 3047 cm-1 in CCRAC500. Which shows that bands are  getting 

weaker after activation, suggesting that carbinization of material is almost completed.22 

The raw sample CCRR show absorption bands at 3932, 3595, 3726, 3558 cm-1 for O-H stretchings 

these  bands decreased with increase in temperature that is carbocization at 300 oC and further on 

impregnation with ZnCl2 follwed by heating at 500 oC  shows change in intensity of  O-H band in 

CCRAC500 is attributed to  ZnCl2 and heat treatment stages.23-24 

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 demand and climate change. By adopting 

data-driven approaches, the agriculture industry has evolved 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 as the 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. 

mailto:durgeshkotangle@gmail.com
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The industrial, ecological, biotechnological, and most recently, big data revolutions are just a 

few of the revolutions that have affected agriculture. There is a digital 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 "Big Data 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. 

 

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 large data 

sources varies widely. The statistics might not be entirely accurate. 

5. 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. 

 

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. 

2. 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. 

3. Valatility: Data fluctuate quickly because they are produced and subject to volatility, 

which controls this pace of change. 

4. Vulnerability: Data's vulnerability is crucial because personal data must be protected at 

all costs, especially in terms of privacy and security. 

5. 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, big data 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 for acquiring 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-edge software applications like Hadoop, MapReduce, 

MongoDB, and NoSQL databases after the 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. It is 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 that could 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 been viewed 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 organised and 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 

it is 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 a transformation 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 

agriculture into 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, IoT, ICT, sensors, GPS, satellites, robotics, drones, 

and other technological advancements. Farmers can gather data, keep an 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 terms of productivity, 

impact on the environment, food security, and sustainability must be met 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]. 

2. 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 

is a 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. 

3. 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]. 

4. Increasing Innovation and Productivity: Farmers must use data and innovation to 

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. 

5. 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. 

6. 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. 

7. Improved supply chain management: Farmers will be able to track their products all 

the way through the supply chain thanks to the expanding availability of rich data 

and useful insights. The ability to customise products and services to the needs of the 

market will benefit retailers, distributors, and other important stakeholders. 

8. 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 a minimum 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 BD in 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 improvements in 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- 

• Drive real-time operational decisions by providing predictive information about the 

outcomes of farming. 

• Boost agricultural productivity. 

• Enhance farming practises and resource usage, such as water and power. 

• Make sustainable agriculture appealing to young people and future generations. 

• Put a stop to labour migration. 

• Eliminate food waste. 

• Improve fleet management to improve delivery consistency. 

• 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 of how 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 people in 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- 

• What will farmers do once agriculture has been automated and digitalized? 

• Big data's potential is still mostly unrealized. 

• Access to, ownership of, security of, and usage of farm data. 

• Modern agriculture's culture raises several important moral and legal issues. 

• There is a power imbalance between huge agribusinesses and farmers. 

• Social inequality may grow as a result of unequal access to and use of information. 

• The "digital divide" could be a result of poorer countries' limited ICT infrastructure 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 inevitably use 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 technologies are 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 

simpler for 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 Françoise 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 



240 

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 

mailto:rohitbargah1978@gmail.com
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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. 



243 

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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3. 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. 

4. Designing Safer Chemicals – chemical products should be designed to affect their desired 

function while minimizing their toxicity.  

5. 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. 

6. 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. 

7. Use of Renewable Feedstock – a raw material or feedstock should be renewable rather 

than depleting whenever technically and economically practicable.  

8. 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.  

9. Catalysis – catalytic reagents are superior to stoichiometric reagents.  

10. 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.  

11. 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. 

12. 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.  

 

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:  

1. No poverty 

2. Zero hunger 

3. Good health and well-being 

4. Quality education 

5. Gender equality 

6. Clean water and sanitation 

7. Affordable and clean energy 

8. Decent work and economic growth 

9. Industry, innovation and infrastructure 

10. Reduced inequalities 

11. Sustainable cities and communities 

12. 12 Responsible consumption and production 

13. Climate change 

14. Life below water 

15. Life of land 

16. Peace, justice and strong institutions 

17. Partnership for the goals. 

 

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. 



247 

3. 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 K2SO4Al2 (SO4)324H2O (potash 

alum).  

4. 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.  

5. 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.  

6. 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.  

7. 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.  

8. 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.  

9. 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 i.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 4oC, 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]: 

1 Color 5 

May be extended up to 50 if toxic substances are 

suspected 

2 Turbidity 10 May be relaxed up to 25 in the absence of alternate 

3 pH 6.5 to 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 

13 Fluoride 0.6 to 1.2 

If the limit is below 0.6 water should be rejected, Max. 

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 

Parameter 

Water Testing and Analysis Method 

  

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 

5 

Biological Oxygen Demand 

(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 

 

  



255 

PROCEDURES OF WATER QUALITY ANALYSIS  

The steps for water quality analysis in general is mentioned in Figure-1.  

 

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 CaCO3 

3 Colour-50 platinate units 

4 Hardness- 5-1000 mg/litre CaCO3 

5 pH- 6.0-9.0 

6 Specific Conductance 30-1000 micro-ohms or 

sieman 

7 Temperature 0-300C 

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 k2PtCl6 and 1 gm of CoCl2. 6H2O 

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 

II. 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. 

 



259 

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 CaCO3/litre. Thus, water with 25mg/litre CaCO3 is considered soft water, 

while water with 500mg/litre of CaCO3 is termed as hard water. The usual method for analysis of 

hardness is titration method, one involving KMnO4 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 CaCO3 

mg/litre 

Remark 

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 CaCO3 

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)2) and soda ash (Na2CO3) 

requirements for precipitation.  

4. Alkalinity is important to control corrosion in piping systems.  

5. Bicarbonate (HCO3
-) and carbonate (CO3

2-) 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 (O2) dissolved in a litre of water at 

a temperature. It is expressed as mg O₂/1. Dissolved oxygen can range from 0-18 mg 02/1. Most 

natural water systems require 5-6 mg O₂/1. 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 µ 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. KCl 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/l 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 
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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 K2Cr2O7.  

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 

• COD test does not differentiate between bio-inert and biodegradable materials. It also not 

indicates the rate at which the biologically oxidisable material stabilize. 

• 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: 

 

                       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. Irrigation, 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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i;kZoj.k laj{k.k ,oa lrr~ fodkl 

MkW- ,l-ds- VksIiks 1 ,oa lq/kk oSykafxuh VksIiks 2 

1lgk;d izk/;kid ,oa foHkkxk/;{k ¼lekt’kkL=½] 'kkldh; ';kek izlkn eq[kthZ egkfo|ky; lhrkiqj] ljxqtk ¼N0x0½ 

2 ,e-,- vaxzsth] fØLV t;arh dkWyst] cSaxyksj 

Hkwfedk  

i;kZoj.k ls vk'k; gS gekjs pkjksa vksj dh n'kkvksa ls gS] vFkkZr ouLifr;ksa] izkf.k;ksa] ekuo tkfr fgr lHkh 

thoksa vkSj muds lkFk lacaf/kr HkkSfrd ifjos'k ls gS A vkt ls gh ugha vfirq izkphu dky ls i;kZoj.k dk 

egRo jgk gS A  

i;kZoj.k laj{k.k  

 i;kZoj.k dh xq.koÙkk esa lq/kkj djuk izca/ku ,oa laj{k.k djuk vkSj mls cuk;s j[kuk i;kZoj.k laj{k.k 

gSA gj ,d euq"; dk nkf;Ro gS fd i;kZoj.k laj{k.k ij /;ku nsa] mls cuk;s j[ksa] D;ksafd i;kZoj.k vkSj 

izk.kh nksuksa ,d nwljs ij vkfJr gSaA i;kZoj.k laj{k.k gekjh laLd`fr dk vax gS A ;g loZfofnr gS vf/kd 

tula[;k ty lkbafVfQd b';wt] vkstksu fMIys'ku] Xykscy okfe±x ls ysdj ouksa dh dVkbZ] 

fMtkfVZfQds'ku vkSj iznw"k.k us i;kZoj.k ladV dh ubZ pqukSfr;ksa dks tUe fn;k gS] dksfoM&19 egkekjh us 

gesa lkQ gok dh dher le>k nh gS] vkt t:jr gS ekuo dks gfjr ekufldrk fodflr djus dh A 

lrr fodkl  

 lrr fodkl dk rkRi;Z dbZ 'krks± dh iwfrZ ls gS] lexz lqrqyu cuk;s j[kuk] i;kZoj.k ds izfr lEeku 

vkSj izkd`frd lalk/kuksa dh lekfIr dks jksduk] dpjs ds mRiknu dks de djuk vkSj mRiknu rFkk ÅtkZ 

[kir ds oSdfYidksa dks ykxw djukA lrr~ fodkl esa fodkl ds rhu eq[; rRo 'kkfey gksuk 

pkfg;s&fu"i{krk] i;kZoj.k dh lqj{kk vkSj vkfFkZd n{krkA lrr~ fodkl izkS|ksfxdh vkSj lekt }kjk orZeku 

vkSj Hkoh vko';drkvksa dks iwjk djus dh i;kZoj.k dh {kerkvksa ij yxk;h xbZ lhekvksa dh vo/kkj.kk gSA  

  fo'o i;kZoj.k vkSj fodkl vk;ksx ds vuqlkj&lrr~ fodkl dks ifjorZu dh ,slh izfØ;k ds :i 

esa ifjHkkf"kr fd;k x;k gS] ftlesa lalk/kuksa dk nksgu] fuos'k dh fn'kk] izkS|ksfxdh fodkl ,oa laLFkkxr 

ifjorZuksa dh fn'kk esa lkeatL; gks rkfd ekuoh; vko';drkvksa vkSj vis{kkvksa dks iwjk djus dh orZeku 

,oa Hkkoh {kerkvksa esa o`f) gks A czsVyS.M vk;ksx lrr~ fodkl dh vo/kkj.kk esa Hkkoh ih<+h dks i;kZIr vkSj 

vPNh xq.koÙkk okys i;kZoj.k lqyHk djus ds fopkj ij cy nsrk gS] tSlk fd ge lHkh us viuh iwoZ ih<+h 

ls izkIr fd;k gSA 

i;kZoj.k laj{k.k dh vko';drk  

  i;kZoj.k laj{k.k gekjh laLd`fr dk ,d vax gS] i;kZoj.k dk laj{k.k djuk eryc mldh iwtk 

djus ds leku gS] gekjs ns'k esa ioZr] unh] ok;q] xzg&u{k=] isaM+] ikS/ks bR;kfn dgha u dgha ekuo ds lkFk 

tqM+s gq, gSaA i;kZoj.k laj{k.k dk mn~ns'; gh ;gh gS fd LoLF; uSlfxZd okrkoj.k dks cuk;s j[kuk rFkk 

vko';drk iM+us ij iquizkZIrh dh laHkkouk dks thfor j[kuk ijUrq irZeku le; esa vfLFkj ,oa vlarqfyr 
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fodkl esa fodkl  ds dsoy ,d i{k   ij cy fn;k tkus yxk gS] tcfd nwljk i{k ¼i;kZoj.k laj{k.k½ 

misf{kr gqvk gSA vr% i;kZoj.k laj{k.k vR;ko';d gSA 

i;kZoj.k laj{k.k vkSj lrr~ fodkl  

  vkt leqps fo'o esa fodkl dh nkSM+] O;kikfjdrk ,oa HkkSfrdrk us izd`fr ds lkFk f[kyokM+ djuk 

izkjaHk dj fn;k gS] lp rks ;g gS vkt gesa fouk'k jfgr fodkl vFkkZr lrr~ fodkl dh t:jr gS] 

i;kZoj.k laj{k.k dh egÙkk dks Lohdkjrs gq, fVdkÅ fodkl dh fn'kk esa mUeq[k gksuk iM+sxk A euq"; vius 

i;kZoj.k dk jpf;rk ,oa mls <kyus okyk nksuksa gS A ftlesa mls HkkSfrd fLFkjrk] ckSf)drk] uSfrd] 

lkekftd vkSj vkfRed fodkl ds volj feyrs gSa A i;kZoj.k laj{k.k ds fy;s gesa vius fØ;k dykiksa esa 

foosdiw.kZ ifjorZu vko';d gS] bl fn'kk esa gj Lrj ij ukxfjdksa leqnk;ksa ,oa leLr laLFkkvksa dks 

lkoZtfud iz;klksa esa u;k;laxr Hkkxhnkjh fuHkkuh gksxh A tSo fofo/krk dks uqdlku ig¡qpkus ds dkj.k 

ouLifr;ksa vkSj tho tUrqvksa dh cgqr lh iztkfr;ka foyqIr gksrh tk jgh gS A jsM MkVk cqd ds vuqlkj 

yxHkx 5000 ouLifr fiNys 30 o"kks± esa yqIr gks pqdh gS rFkk 139 if{k;ksa dh iztkfr ,oa 600 ls vf/kd 

izk.kh iztkfr;ksa foyqIrh ds dxkj ij gS] bl fn'kk esa tSo fofo/krk laj{k.k ds nks mik; mi;ksxh ekus x;sA 

igyk&Lo vkoklh; laj{k.k rFkk nwljk&d`f=e vkoklh; laj{k.k A 

  Hkkjr fo’o dk ckjg lokZf/kd tSo fofo/krk okys ns’kksa esa ls gS] tgkWa fo’o dh dbZ iztkfr;kWa 

feyrh gS] HkkSxksfyd ifjfLFkfr;ksa dh fHkUurk ds dkj.k fofHkUu LFkkuksa dh tyok;q fHkUu gSa] tSo fofo/krk 

ekuo ds fy, vR;Ur mi;ksxh gS] ckotwn tSo fofo/krk dk ladV c<+k gSA tSls vkoklksa dk fouk’k] oU; 

thoksa dk f’kdkj] ekuo rFkk oU; thoksa esa la?k"kZA 

tSo fofo/krk ij ekuo tfur dkj.kksa ls ladV 

 

i;kZoj.k laj{k.k ,oa lrr~ fodkl ds i{k esa vko';d igy 

  lrr~ fodkl dks izHkko'khyk cukus ds fy, izkd`frd lalk/kuksa ds laj{k.k rFkk i;kZoj.k leL;kvksa 

ij fu;a=.k gsrq i;kZoj.k f'k{kk }kjk 3R ds lw=& REDUCE ¼de djuk½ RECYCLE ¼iqupZØ½ rFkk REUSE 

¼iqu:i;ksxh½ fl)kUr dks c<+kok fn;k tkuk vko';d gS A izkd`frd lalk/kuksa ds mi;ksx ds QyLo:i 

fudyus okys O;FkZ inkFkZ dks ,sls inkFkZ esa ifjofrZr dj fn;k tk;s tks rqyukRed :i ls de gkfudkjd 

gks A m|ksxksa ds ,sls mRikn] tls IykfLVd] jcM+ bR;kfn) ftudk tSfod :i ls fo?kVu ugha gksrk gS 

mUgsa iqupZØ }kjk ckj ckj mi;ksx esa yk;k tk;s rkfd gekjk i;kZoj.k lqjf{kr jgs A i;kZoj.k laLFkk ds 

fy;s gesa vius fØ;kdykiksa esa foosdiw.kZ ifjorZu vko';d gS blds fy;s gj Lrj ij ukxfjdksa] leqnk;ksa 
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lHkh laLFkkvksa dks lkoZtfud iz;klkssa esa U;klaxr Hkkxhnkjh fuHkkuk pkfg, A fodkl'khy ns'kksa dks bl {ks= 

esa vius mRrjnkf;Ro fuokZgu fd;s tkus gsrq vko';d lalk/ku tqVkus ds fy, vUrjkZ"Vªh; lg;ksx dh 

vko';drk gS A vkfFkZd fodkl dh ;kstuk esa ;g /;ku j[kk tk;s fd muds fdrus uohdj.kh; ;k xSj 

uohdj.kh; lalk/ku gS A izkd`frd lalk/kuksa dh dher esa ml Hkwfe dks iqu% mi;ksx ds yk;d cukus dk 

[kpkZ Hkh lekfgr fd;k tk;s A lrr~ fodkl ds fy;s tula[;k ifjek.k ,oa ifjfLFkfrdh ra= dh mRiknu 

{kerk esa lkeatL; gksuk pkfg;s A lrr~ fodkl esa izkd`frd lalk/kuksa dk laj{k.k] uohdj.kh; lalk/kuksa ds 

vf/kd mi;ksx] iqu% pØ.k djds nqckjk iz;ksx ls izkd`frd lalk/kuksa dh dkQh cpr gks ldrh gS A 

 i`Foh ij izkd`frd lalk/kuksa dk forj.k vlrr ,oa vfu;fer gS A c<+rh tula[;k ds dkj.k izkd`frd 

lalk/kuksa dk vfr nksgu djus ls izkd`frd lalk/kuksa ds HkaMkj rsth ls de gq, gSa A izkd`frd lalk/kuksa dks 

nks Hkkxksa esa foHkDr fd;k x;k gS A uohdj.kh; lalk/ku ,oa xSj uohdj.kh; laLkk/ku A uohdj.kh; lalk/ku 

og gS] ftls iqu% mi;ksx esa yk;s tk ldrs gSa] tcfd xSj uohdj.kh; lalk/ku dk mi;ksx@nksgu ,d 

ckj fd;s tkus ds ckn iqu% iqfrZ vFkok iqu%fuekZ.k Hkfo"; esa laHko ugha gS A vr% izkd`frd lalk/kuksa dk 

fu;kstu laj{k.k rFkk izca/ku t:jh gS A 

iz;kZoj.k laj{k.k esa vke vkneh dh Hkwfedk  

vfoosdiw.kZ nksgu izkd`frd lalk/kuksa ds gzkl dk izeq[k dkj.k gS gesa Hkkoh ih<+h ds fy, Hkh lalk/ku cpkus 

gksaxs A izkd`frd lalk/kuksa dk mfpr ,oa foosdiw.kZ mi;ksx djds  lrr~ fodkl dh vksj vxzlj gksuk gksxk 

yEcs le; rd lalk/ku dh miyC/krk cuh jgs bl dM+h esa vke vkneh dks egRoiw.kZ Hkwfedk fuHkkuh 

gksxhA gesa i;kZoj.k laj{k.k ds fy, fuEu igy djus gksaxs & 

1- gj ukxfjd dsoy vius ckjs esa u lksapdj Hkkoh ih<+h ds mi;ksx gsrq Hkh bu lalk/kukas dks cpkdj 

j[ks A 

2- Lkknxhiw.kZ thoup;kZ viuk,a ,oa ifjokj dk vkdkj NksVk j[ksa A 

3- oSdfYid mtkZ Jksr ¼lkSj mtkZ] iou mtkZ] xkscj xSl½ ds mi;ksx ij cy nsa A 

4- okguksa dk mi;ksx NksVh&NksVh nwjh ds fy, u djsa A 

5- lalk/ku laj{k.k laca/kh ljdkjh ,oa xSj ljdkjh ;kstukvksa esa lg;ksx djsa A rFkk cPpksa dks izkd`frd 

lalk/kuksa ds laj{k.k gsrq izsfjr djsa A 

6- d`f"k ds {ks= esa tSfod [kkn ds mi;ksx dks c<+kok nsa A 

lqfLFkj thou 'kSyh  

lqfLFkj thou 'kSyh lalk/kuksa ds mfpr mi;ksx }kjk laHko gS A izkd`frd lalk/kuksa dks lk>h fojklr ekurs 

gq, vko’;drk vuqlkj bldk mi;ksx djuk gksxk A ,sls lalk/ku tks rsth ls lekIr gks jgs gSa] muds 

mi;ksx dks fu;af=r djuk gksxk rFkk yEcs le; rd fuckZ/k :i ls lalk/kuksa dk mi;ksx djus ds fy, 

orZeku miHkksx dh nj esa deh ykuh gksxh A rkfd gekjh vko’;drk,¡ Hkh iwjh gksrh jgs] Hkkoh ih<+h dh 

vko’drkvksa dh iwfrZ dh lEHkkouk,¡ Hkh thfor jgs A fdlh Hkh ns’k esa lalk/kuksa dh ekax nks ckrksa ij fuHkZj 

djrh gSA  
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1- izfr O;fDr ekax 

2- dqy tula[;k }kjk ekax 

   vr% ;g Li"V gS fd lalk/kuksa dks cpk, j[kus ds fy, nks izHkkoh mik; gks ldrs gSa& igyk 

tula[;k o`f) ij fu;a=.k rFkk nwljk izfr O;fDr lalk/kuksa ds mi;ksx esa deh djuk A vkt leqp fo’o 

mtkZ ladV dk gy <aw<+us esa iz;kljr gS] Hkkjr esa ljdkj }kjk 14 fnlEcj lu~ 1990 dks laln ds }kjk 

ÅtkZ laj{k.k izLrko ikl djk;k x;k A blh dM+h esa izfro"kZ 14 fnlEcj dks ÅtkZ laj{k.k fnol ,oa 

lIrkg euk;k tkrk gS] ftlds ek/;e ls ÅtkZ ds laj{k.k] izca/ku ,oa oSdfYid Jksrksa ds ckjs esa tu 

lkekU; dks tkudkjh 'kqyHk djus rFkk mi;ksx esa ykus ds fy, tkx:d fd;k tkrk gS A ÅtkZ ladV ds 

lek/kku ds fy, oSdfYid Jksrksa dk mi;ksx vkt le; dh ekax cu pqdh gS A ÅtkZ ds oSdfYid Jksr 

fuEu Lo:iksa esa gks ldrs gSa %& lkSj ÅtkZ] iou ÅtkZ] ty 'kfDr] Hkw&rkih;] xkscj xSl@ck;ksxSl rFkk 

i'kqvksa ,oa d`f"k ds vif’k"V A oSdfYid ÅtkZ ds Jksrksa dk lcls cM+k Qk;nk ;g gS fd ;g dHkh lekIr 

ugha gksus okyk gS vkSj nwljk ,sls Jksr ls fdlh izdkj dk dksbZ iznw"k.k ugha gksxk A ;|fi vkfFkZd n`f"V 

ls ;s Jksr eagxh t:j gS A 

i;kZoj.k uSfrdrk  

iznw"k.k dks gksus ls jksdus rFkk iznwf"kr gksus ij dksbZ laHkkfor mik; rHkh ykxw fd;s tk ldrs gSa]tc euq"; 

dh lksap eas leL;k ds izfr fpark gks vkSj mls nwj djus ds fy, mldk eu efLr"d rS;kj gks] i;kZoj.k 

laj{k.k ls lacaf/kr fu;eksa dk ikyu djuk gh i;kZoj.k uSfrdrk dgykrh gS] gesa i;kZoj.k uSfrdrk 

fodflr djus ds fy, vius vki esaa dqN vPNh vknrksa dks fodflr djuk gksxk tSls& thok’e bZa/ku ds 

txg oSdfYid bZa/ku dk mi;ksx] tula[;k o`f) dks jksdus esa lg;ksx] lh-,u-th- pfyr okguksa dk 

mi;ksx] euksjatu ds lk/kuksa dk de ls de vkoktksa esa mi;ksx] izd`frd lalk/kuksa dk cqf)erkiw.kZ mi;ksx] 

ty ds nqji;ksx ij jksd ,oa ikWyhfFku dk de ls de mi;ksx A ;s lkjh vknras Lo;a esa fodflr djuk 

ge lcdh izkFkfed ftEesnkjh gS] vkSj u;h ih<+h dks Hkh mldk vuqlj.k djus ds fy, izsfjr djuk gksxk]  

ftlls i;kZoj.k lqjf{kr jg lds A lcls cM+h fcMEcuk rks ;g gS fd vkt ds ifjos’k esa euq"; Lo;a dks 

i;kZoj.k ds lkFk tksM+us esa lnk drjkrk jgk gS A 

vkt nqfu;ka dk gj ns'k vkfFkZd fodkl dh gksM+ esa yxk gqvk gS rFkk dbZ ,slh ;kstuk,a ,oa vkfFkZd 

fodkl uhfr;ka viuk;h tk jgh gS tks i;kZoj.k lqj{kk ds fy;s izfrdwy gS A tyok;q ifjorZu ÅtkZ [kir] 

mif'k"V inkFkZ mRiknu] xjhch izkd`frd lalk/kuksa dk izca/ku] tSo fofo/krk dh gkfu ,oa Hkwfe mi;ksx 

bR;kfn lrr~ fodkl ds ekxZ esa ,d cM+h pqukSrh gS A 

i;kZoj.k dkuwuksa dks ykxw djus esa pqukSfr;k¡  

  iznw"k.k ds dkj.k i;kZoj.k ds fcxM+rs Lo:i dks ns[kdj dbZ dkuwu fufeZr fd;s x, gSa] ftuesa 

ls dqN ,d&nwljs ds iwjd gSa vkSj dqN lEiwjd A jk"Vª la?k }kjk twu 1972 es LVkWd gkse ¼LohMu½ esa 

vk;ksftr ekuo i;kZoj.k varjk"Vªh; lEesyu esa xgu fopkj fd;k x;k A dbZ vf/kfu;e Hkh ikfjr fd;s 

x,] ;|fi dkuwu rks cuk, x,] ijUrq mudk vuqikyu lgh <+ax ls ugha gks jgk gS] ;s fu;e rcrd dksbZ 

izHkko ugha yk ldrs tcrd dh bUgsa vke turk }kjk vey esa ugh yk;k tk,xk A vr% i;kZoj.k laj{k.k 

ds fy, tutkx:drk dh vko’;drk gS] ftlls fd ;s fu;e flQZ fyf[kr nLrkost cudj u jg tk, 

cfYd ;g gekjs thou 'kSyh esa 'kkfey gks tk, A dkuwu ds vuqikyu esa dbZ pqukSfr;ka ekStwn gS & 
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1- flQZ fyf[kr :i ls dkuwu cuk;s x, muds vuqikyu ds laca/k esa dksbZ Hkh ekWfuVfjax desVh ugha 

gS A 

2- ns'k esa QSys Hkz"Vkpkj ds dkj.k nks"kh eqDr gks tkrs gSa] blhfy, dkuwu ds izfr dksbZ Hk; ugha gksrk 

gS A 

3- fdlh Hkh dkuwu dk ikyu rHkh laHko gS] tc ukxfjd Lo;a leL;k dks lekIr djuk pkgs A 

lPpkbZ rks ;g gS fd vkt Hkh ge yksx i;kZoj.k dks Lo;a ds lkFk ugha tksM+ ik, gSa vkSj ^^esjs 

,d ds djus ls D;k gksxk** dh Hkkouk ls ge lHkh xzflr gSa]  

4- fofHkUu tutkfr;kWa vius thou ;kiu ds fy, oU; tho ,oa ouksa ij gh vkfJr gS] vkSj mudk 

mi;ksx voSKkfud <ax ls djrs gSaA 

5- gekjs lkekftd jhfr&fjokt ,oa /kkfeZd fØ;kdyki tSls 'koksa dks ufn;ksa esa foltZu] ewfrZ;ksa ,oa 

rkft;ksa dk foltZu] iwtk lkexzh dk unh esa cgkuk] vkfn ds dkj.k dkuwu dqN ugha dj ikrk 

gSA 

fu"d"kZ  

 m|ksxksa ,oa rduhdh ds va/kk/kqa/k fodkl us iznw"k.k] ouksa dh dVkbZ] eǹk {kj.k vEyh; o"kkZ] oU; 

thou dk gkzl] Xykscy okfe±x tslh leL;k,Wa mRiUu dj nh gS A vr% ;g vko';d gS fd m|ksx ,oa 

rduhdh fodkl dh fn'kk esa fparu gks] mu oSdfYid ;qfDr;ksa ,oa lalk/kuksa dh [kkst gks] ftlds QyLo:i 

vkfFkZd fodkl ,oa i;kZoj.k ds e/; lejlrk ,oa lkeatL; dk;e gks lds] ftlls nqfu;ka ds lHkh ns'k 

vkfFkZd fodkl lrr~ :i ls fcuk i;kZoj.k dks uqdlku ig¡qpk;s dj lds A lrr~ fodkl ds fy, tula[;k 

ifjek.k ,oa ifjfLFkfrdh ra= dh mRiknu {kerk esa lkeatL; j[kuk vko’;d gS A lrr~ fodkl ds fy, 

lalk/kuksa dk laj{k.k ,d izkFkfed drZO; gS A uohdj.kh; lalk/kuksa ds vf/kd mi;ksx ls izkd`frd lalk/kuksa 

dk laj{k.k gks ldrk gS] iqu% pØ.k djds vkSj nqckjk iz;ksx ls izkd`frd lalk/kuksa dh dkQh cpr dh tk 

ldrh gS A  

lanHkZ lwph  

1- eYgks=k MkW- ch-,e- i;kZoj.k v/;;u fo’o fo|ky; izdk’kuA 

2- f=osnh ih-lh- ,oa xqIrk xfjek i;kZoj.k v/;;u vfo"dkj ifCy’klZ fMLVªhC;wVlZ t;iqjA 

3- tks’kh MkW- jru i;kZoj.k v/;;u lkfgR; Hkou ifCyds’kUl] vkxjk A 

4- lqjk.kk MkW- ujsUnzey ,oa lqjk.kk MkW- jktdqekjh i;kZoj.k v/;;u ,l-ch-ih-Mh- ifCyf’kax gWml] 

vkxjk A 

5- Hkkj}kt ts-,y- Hkkjr ds vkfFkZd fodkl ,oa fu;kstu jkeizlkn ,.M lUl izdk’ku] vLirky 

jksM] vkxjk A 

&&000&& 
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fVdkÅ d`f"k ,oa i;kZoj.k laj{k.k 

MkW- ØslsfUl;k VksIiks 

lgk;d izk/;kid ¼vFkZ’kkL=½] 'kkldh; ';kek izlkn eq[kthZ egkfo|ky; lhrkiqj] ftyk&ljxqtk ¼N0x0½ 

 

 

izLrkouk 

 i;kZoj.k ls vfHkizk; gekjs pkjks vksj QSys gq, ml okrkoj.k ,oa ifjos’k ls gS ftlls ge f?kjs jgrs 

gaS izd`fr esa fo|eku leLr tSfod rFkk vtSfod ?kVd feydj i;kZoj.k dh jpuk djrs gSaA teZu oSKkfud 

,p- fQfVax ds 'kCnksa esa ^^thoksa ds ikfjfLFkfrd dkjdksa dk ;ksx i;kZoj.k gSA** ,-th- Vkalys ^^ izHkkodkjh 

n’kkvksa dk og lEiw.kZ ;ksx ftlesa tho jgrs gSa i;kZoj.k dgykrk gSA 

i;kZoj.k laj{k.k  

euq"; fofHkUu izkd̀frd lalk/kuksa dk mi;ksx viuh vko’;drkvksa dh iwfrZ ds fy, djrk vk jgk gSA 

[kk|kuksa vkSj vU; dPps inkFkksZa dh iwfrZ ds fy, Hkwfe dks tksrk gS] flapkbZ vkSj 'kfDr ds fodkl ds fy, 

mlus oU; inkFkksZa ,oa [kfutksa dk 'kks"k.k vkSj mi;ksx fd;k gSA c<+rh tula[;k dh vko’;drkvksa dh 

iwfrZ ds fy, izkd`frd lalk/kuksa dk rsth ls xyr ,oa fouk’kdkjh <ax ls 'kks"k.k djrs vk jgs gSaA  

 fiNyh nks 'krkfCn;ksa esa djksM+ksa gsDVs;j Hkwfe ls izkd`frd ouLifr;ksa ou vkfn dks lkQ fd;k x;k 

ftlls feV~Vh dk dVko c< pykA Hkwfe ds xyr mi;ksx ls mldh mRiknu {kerk ?kV xbZ fofHkUu [kfut 

Hkh lekIr izk; gks xbZ gSA ge gok vkSj ikuh dks Hkh izd`fr dh eqDr nsu le>dj izR;{k ;k vizR;{k :i 

ls nwf"kr djus yxs gSaA vusd tho tUrqvksa dk Hkh euq"; us lQk;k dj fn;k gS vk’k; ;g gS fd izkd`frd 

larqyu fcxM+us yxs gSaA vr% ekuo ds vfLrRo ,oa izxfr ds fy, i;kZoj.k laj{k.k vR;ko’;d gks x;k 

gSA 

 orZeku mRiknu rduhd us i;kZoj.k iznw"k.k dh xaHkhj leL;k dks tUe fn;k gSA vusd mRiknu 

fØ;k,¡ ty] ok;q ,oa Hkwfe dks iznwf"kr dj jgh gS tks vkt ,d fpark dk fo"k; gS vuqekur% lH;rk ds 

vkfn dky ls lkjs fo’o esa pkgs og fodflr gks ;k fodkl’khy] i;kZoj.k vlarqyu vkSj mlls tfur 

leL;kvksa ls nq"izekf.kr gks jgs gSaA i;kZoj.k vlarqyu ls tgka ,d vksj oSf’od rki o`f)] vkstksu ijr 

{kj.k rFkk vEy o"kkZ tSlh leL;k,a iSnk gqbZ gSa] ogha nwljh vksj lw[kk] ck<+] Hkwfe dh moZjk 'kfDr esa ál] 

HkwL[kyu] Hkw{kj.k ] jsfxLrkuhdj.k rFkk ty ladV tSlh leL;k,a Hkh iSnk gqbZ gSaA oLrqr% fodkl dh va/kh 

nkSM+ esa geus vkfFkZd fodkl ds i;kZoj.kh; igyw dks Hkwyk fn;k x;k gSA Qyr% i;kZoj.k dk vuojr gkl 

gekjs le{k ,d ladV ds :i esa izdV gqvk gS vFkkZr i;kZoj.kh; iznw"k.k dh xEHkhj leL;k iSnk gks xbZ 

gSA le; jgrs i;kZoj.k laj{kk ij fpark dks O;kogkfjdrk esa ykuk vko’;d gSA 
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d`f"k  

d`f"k leLr m|ksxksa dh tuuh] ekuo thou dh iks"kd] izxfr dh lwpd rFkk lekurk dk izrhd le>h 

tkrh gSA rhoz vkfFkZd fodkl dh vksj muesa orZeku xfr’khy fo’o ds leLr fodflr ,oa fodkl’khy 

ns’k vius miyC/k lalk/kuksa dk viuh ifjfLFkfr;ksa ,oa {kerkvksa ds vuq:i ;FkklaHko vuqdwyre mi;ksx 

dj d̀f"k mRiknksa esa ifjek.kkRed ,oa xq.kkRed lq/kkj rFkk izxfr’khy ,oa O;kolkf;d d`f"k ds fodkl gsrq 

lpsr ,oa iz’kLr gSA 

 vYifodflr jk"Vªksa esa iz/kku O;olk; gksus ds dkj.k d`f"k jk"Vªh; vk; dk lcls cM+k L=ksr ] jkstxkj 

,oa thou ;kiu dk izeq[k lk/ku] vkS|ksfxd fodkl] okf.kT; ,oa O;kikj dk vk/kkj gSA  

fofHkUu i;kZoj.kh; rRoksa ftudk d`f"k dk;Z esa iz;ksx gksrk gS tkuuk vko’;d gSA bu i;kZoj.kh; rRoksa ds 

iz;ksx dh fLFkfr fuEuor gSA feV~Vh ,d vk/kkjHkwr lalk/ku gS tks LFky dh mijh lrg dk og Hkkx gSA 

tgka pV~Vkusa ckj &ckj QSydj ,oa fldqM+dj VwVrh gSA ekuo dk feV~Vh ls vVwV laca/k gS ekuo dh d̀f"k 

laca/kh leLr fØ;kvksa dk vk/kkj feV~Vh gh gSA feV~Vh ds d.k ckjhd] vlaxfBr ,oa eqyk;e gksrs gSa blesa 

ikS/kksa dh tM+s ljyrk ls pyh tkrh gSaA  

fQap ,oa fVªokFkh us feV~Vh dh O;k[;k dh gS ^^ i`Foh ds Åijh vkoj.k dk og Hkkx tks [kfut vkSj tho 

inkFkksZa ds izkd̀frd la;ksx ls ikS/kksa ds mRiknu ds fy, mi;qDr gks feV~Vh dgk tkrk gSA Mh-,u- okfM;k 

&^^ ekuo mi;ksx dh n`f"V ls lHkh ns’kksa dh fefV~V;ka ogka ds vkoj.k Lrj dk lcls vf/kd ewY;oku vax 

gksrh gS vkSj mudh izk;% lcls cM+h lEifRr gksrh gSA** feV~Vh ekuo ds O;olk;ksa dks fu/kkZfjr djrh gS 

moZjd feV~Vh okys {ks=ksa esa ekuo dk O;olk; d̀f"k gSA d`f"k dk;Z esa dhVuk’kd ,oa jklk;fud moZjdksa 

ds iz;ksx ls feV~Vh dh moZjrk u"V gksrh tk jgh gS tks fpark dk fo"k; gSA 

ty lalk/ku fo’o esa lcls egRoiw.kZ ,oa vewY; fuf/k gS A ;g izkd`frd lalk/ku gS ;g lHkh tSo txr 

dks thou nsrk gSA ty Lo;a ,d lalk/ku gSA Hkwry ij tSfod ,oa vtSfod izfØ;k,a HkkSfrd ,oa jklk;fud 

pØ ekuo dk vHkwriwoZ fodkl ,oa lkaLd`frd n`’; Hkwfe] Lo;a ekuo thou fcuk ty ds v/kwjs ,oa fuLlkj 

gSaA tSo txr dh leLr vkfFkZd fØ;k,a fcuk ty ds laHko ugha gSA d`f"k ls ysdj m|ksxksa }kjk vkt 

ufn;ksa] >hyksa] nyny] Hkwfexr ty iznwf"kr gks jgh gSA ty laj{k.k fuf’pr gh vko’;d gks tkrk gSA 

ou lalk/ku dk gkl dk dkj.k Hkh ekuo gS ekuo gLrkarfjr d`f"k }kjk cM+s iSekus ij ouksa dks u"V djrk 

gS A ouks dks i’kqvksa ds pjkus ds fy, pkjkxkg ds :i esa mi;ksx fd;k tkrk gS fofHkUu dkj.kksa ls ouksa 

dk fouk’k gks jgk gS tks i;kZoj.k larqyu esa ck/kd gSaA  

ÅtkZ lalk/ku dks thou dk lapkj Hkh dgk tkrk gS A 'kfDr lalk/kuksa dk mi;ksx fofHkUu :iksa esa fd;k 

tkrk gS buesa ls d`f"k QkfeZax ,oa i’kqikyu Hkh gSA vk/kqfud d̀f"k esa flapkbZ dh lqfo/kkvksa ds fy, fctyh 

dh [kir c<+rh tk jgh gS A bls Hkkoh ih<+h ds fy, cpkuk vko’;d gSA ÅtkZ pkgs thoksa ls izkIr gks ;k 

futhZoksa ls ikfjfLFkfrd ra= esa ÅtkZ dk egRoiw.kZ LFkku gSA vr% i;kZoj.k esa ÅtkZ lalk/ku dk laj{k.k 

vfuok;Z gSA 

gok ,oa lw;Z izdk’k izd`fr ds fu%’kqYd migkj gSa ekuo us viuh HkkSfrdoknh laLd̀fr dks c<+kok fn;k gSA 

vkS|ksxhdj.k vkSj uxjhdj.k ls QSyrh iznw"k.k gok ,oa jks’kuh dks izHkkfor dj jgh gSA [ksrksa ds Qly 

,oa gjs isM+ ikS/ks DyksjksfQy dh lgk;rk ls izdk’k la’ys"k.k dh fØ;k }kjk viuk Hkkstu cukrs gSaA  
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i;kZoj.k Hkh d̀f"k O;olk; ,oa d`f"k vk/kkfjr m|ksxksa ds dkj.k Hkh iznwf"kr gks jgh gSA bls fVdkÅ d`f"k ds 

ek/;e ls de fd;k tk ldrk gSA jklk;fud [kknksa ds LFkku ij tSfod [kkn dk iz;ksx] dhVuk’kd 

nokbZ;ksa] [kjirokj uk’kd nokbZ;ksa ij jksd yxkdj tSo fofo/krk dk laj{k.k djrs gq, i;kZoj.k larqyu 

cuk;k tk ldrk gSA fVdkÅ d̀f"k ls Hkwfe dh moZjk’kfDr dks Hkfo"; esa Hkh cuk, j[kuk laHko gksxk vkSj 

e`nk esa tks [krjukd jlk;u izos’k dj mls iznwf"kr djrs gSa mlls eqfDr Hkh feysxhA 

lrr~ fodkl &   

i;kZoj.k dh j{kk o ekuo dk lrr~ fodkl dh lgxkeh vo/kkj.kk dks lrr~ fodkl ds uke ls tkuk 

tkrk gSA bl 'kCn dk loZizFke iz;ksx 1980 esa ^fo’o laj{k.k j.kuhfr* esa fd;k x;kA la;qDr jk"Vª la?k 

}kjk 1983 esa i;kZoj.k ,oa fodkl ij xfBr ozaVyS.M vk;ksx us lEiksf"kr fodkl dks ifjHkkf"kr fd;k & 

^^ ekuo dh Hkkoh ih<+h dh vko’;drkvksa dks iwjk djus dh {kerk esa âkl fd;s fcuk orZeku ih<+h dh 

vko’;drkkvsa dh iwfrZ djuk gh /kkj.kh; fodkl gSA** vFkkZr~ izkd̀frd lalk/kuksa dk nksgu orZeku o Hkkoh 

ih<+h nksuksa ds fgrksa dks /;ku esa j[krs gq, fd;k tkuk pkfg,A bl ladYiuk esa izkd`frd i;kZOkj.k esa 

ekuoh; gLr{ksi dks U;wure Lrj rd Lohdkj fd;k x;k gSA 

fVdkÅ d̀f"k & fVdkÅ d`f"k ls rkRi;Z  ,slh d`f"k i)fr ls gS ftlesa ekuo dh cnyrh vko’;drkvksa 

dh iwfrZ gsrq d̀f"k esa yxus okys lk/kuksa dk bl izdkj lQy iz;ksx fd;k tk,] ftlls izkd`frd âkl u 

gks ,oa i;kZoj.k Hkh lqjf{kr jgsA 

lrr~ d`f"k i)fr ds izeq[k rRo & i;kZoj.k lqj{kk vkfFkZd ykHknk;drk] lkekftd ,oa vkfFkZd lerk 

ykuk gS A ubZ d`f"k rduhd ds dkj.k moZjd ] dhVuk’kd nokbZ;ksa] flapkbZ gsrq ty dk vf/kd iz;ksx 

djuk iM+ jgk gS bls jksd yxkdj i;kZoj.k lqj{kk dks /;ku nsrs gq, vkt d`f"k ds lrr~ fodkl gsrq ,d 

,slh rduhd dh vko’;drk gS tks lalk/kuksa ds mi;ksx esa cpr djrh gks rFkk tks iznw"k.k ls eqDr gksA 

orZeku le; esa jklk;fud inkFkksZa dk iz;ksx ,d lkekU; izfØ;k gS blls feV~Vh dks iznwf"kr djds mlds 

HkkSfrd] jklk;fud rFkk tSfod xq.kksa ij izfrdwy izHkko dks jksdukA lrr~ d`f"k ls laHko gSA Qlysa 

jklk;fud iks"kd rRoksa dks iw.kZ :iw.k mi;ksx ugha dj ikrh vkSj feV~Vh esa bldk lkUnz.k c<+ tkrk gS A 

dhVuk’kd }kjk Hkh ty iznwf"kr gksrk gS ;s [kk|ku Qlyksa ds ek/;e ls ekuo 'kjhj esa igqap dj ?kkrd 

jksx mRiUu djrs gSa] bls jksdukA mRre fdLe ds chtksa ls vf/kd mit ds fy, flapkbZ lqfo/kkvksa dk 

vf/kd iz;ksx ls Hkwfexr ty L=ksr uhps tk jgk gSA bls cpkukA bl rjg uohu  d`f"k rduhd esa feV~Vh] 

gok] ikuh iznwf"kr gks jgh gSA lalk/kuksa dk va/kk/kqa/k mi;ksx gks jgk gSA vr% bls jksdus ds fy, lrr~ d`f"k 

dk egRo c<+ x;k gSA blls d`f"k iSnkokj esa o`f) ds lkFk &lkFk i;kZoj.k laj{k.k laHko gksxkA lrr~ d̀f"k 

izkd`frd lalk/kuksa dk mn~ns’; vuq:i iz;ksx dh ckr djrk gS tSls & 

(1) Hkwfe ij tSfod ncko dks de djukA 

(2) csdkj Hkwfe dks d`f"k rFkk okfudh ds fy, mi;ksx djukA 

(3) cgqQly ,oa fefJr Qly dh rhozrk dks c<+kukA 

(4) ljdkjh csdkj Hkwfe ij pkjkxkg ,oa okfudh ds dk;ZØeksa ds fodkl ds fy, fdlkuksa ,oa Hkwfeghu 

etnwjksa dks foRrh; izksRlkgu] o`{kksa ,oa pkjkxkgksa dk LokfeRo iznku djukA 
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(5) Hkw ty dk foosdiw.kZ iz;ksx dks cy nsuk A fuf’pr gh lrr~ d̀f"k ls i;kZoj.k laj{k.k dks cy 

izkIr gksxkA 

milagkj & 

 ekuo fodkl dh izkjafHkd voLFkk esa lhfer tula[;k rFkk lhfer vko’;drkvksa ds dkj.k izkd`frd 

lalk/kuksa ds mi;ksx ds mijkUr Hkh mldk i;kZoj.k ls lkeatL; cuk jgk] fdUrq c<+rh tula[;k rFkk 

rduhdh izxfr ds lkFk &lkFk izd`fr ds 'kks"k.k dh nj esa o`f) gksrh xbZA  fujar fodkl ekuo dh 

LokHkkfod izd`fr gS i;kZoj.kh; leL;kvksa ds dkj.k fodkl dks jksdk ugha tk ldrk rks i;kZoj.k gkl ds 

dkj.k leLr tho txr ij c<+rs ladV dh mis{kk Hkh ugha dh tk ldrh gSA vr% i;kZoj.k dks cpkrs 

gq, lrr~ d̀f"k dh vo/kkj.kk tks fodflr gqbZ gS izfrikyuh; vko’;d gSA xq: pjd us dgk Fkk & ^^ 

LokLF; thou ds dkjd gSa** ljdkjh iz;kl vkSj Lo;a O;fDr feydj gh i;kZoj.k ds rRoksa dh xq.koRrk 

dks lqjf{kr j[k ldrs gSaA 

lanHkZ & 

1- i;kZoj.k vFkZ’kkL= & MkW- ih-Mh- egs’ojhA 

2- fodkl ,oa i;kZoj.kh; vFkZ’kkL= & ch-lh- flUgkA 

3- i;kZOkj.k f’k{kk & MkW- fefyUn dksBkjhA 

4- d`f"k vFkZ’kkL= & MkW- f’koHkw"k.k xqIrA 

 



277 

gYkQukes miU;kl esa ty ladV 

Jherh Lusgyrk [ky[kks 

lgk;d izk/;kid ¼fgUnh½] 'kkldh; ';kek izlkn eq[kthZ egkfo|ky; lhrkiqj] ftyk&ljxqtk]  ¼N0x0½ 

 

jktw 'kekZ d`r gyQukes ty ladV losjk xk¡o dk gSA miU;kl dk eq[; ik= Lokeh jkeizlkn dk lEiw.kZ 

thou d̀f"k ij vk/kkfjr gSA ty gh thou dk vk/kkj gSa] D;ksafd dksbZ Hkh dk;Z ,slk ugha gS tks ty fcuk 

laHko gks] ty ihus ds vykok /kqykbZ&lQkbZ] d`f"k] m|ksx] fo|qr mRiknu vkfn ds fy, vko';d gSA 

Lokeh jkeizlkn dfBu esgur djds d`f"k dk;Z djrk gS] ijUrq mldk esgur jax ugha yk ikrk gSA D;ksafd 

bl esgur esa jax Qsjus dk dke ml xk¡o dk i;kZoj.k gSA i;kZoj.k vlarqyu ds dkj.k losjk xk¡o dk 

ty L=ksr uhps pyk x;k gSA ftlls iwjk xk¡o ijs'kku gSA vf/kdrj fdlku bl leL;k dk la?kZ"k dj 

jgk gSA  

 Lokeh jkeizlkn vius csVs edbZ dks [ksrh djus ds fy, izsfjr djrk Fkk] ysfdu mldk iq= edbZ 

d`f"k dk;Z ij viuk :>ku ugha fn[kkrk FkkA edbZ 'kgj esa jgdj fctyh lkt dk dk;Z djds viuh 

iRuh lq/kk] cPPkk lquhy vkSj jek dk ikyu iks"k.k djrk FkkA bysDVªkfuDl dh nqfu;k fodV rsth ls 

cnyrh jgh] ij edbZ ds fy, ;g fnDdr ugha FkhA fHk[kkjh vkSj etnwjksa ds t[eh] iqjkru VªkftLVj 

jsfM;ks ls ysdj bykds ds lkaln dk eBjh ds vkdkj dk Mh-oh-Mh- Iys;j vkSj vkbZ&ikWM] tks mlus gky 

esa gh fons'k ls eaxok;s Fks] ;s lc lfoZl vkSj ejEEkr ds fy, igys ;k vkf[kj esa edbZ ds ikl igqaprs 

FksA vkf[kjh bykt ds :i esa edbZ dh ejEEkrh dks csiukg [;kfr feyhA ,slk vilkuksa dks lqudj ,y 

th vkSj lselax tSlh dEifu;ksa us nks&rhu ckj vius rduhf'k;u edbZ ds ikl Hksts fdUrq rduhf'k;u 

edbZ ls lh[k ugha ik,A edbZ vius fctyh lkt ds dk;Z esa O;Lr jgrkA vius ifjokj ds lkFk 'kgj esa 

jgdj thou ;kiu djrk FkkA ^^,d lqcg ;g ngykus okyh [kcj vkbZ fd Lokehjke ugha jgk mldh 

ekSr gks xbZ gSA fdlh oDr jkr esa mlus tgj ih fy;kA tc rd irk pyk] cgqr nsj gks pqdh FkhA Lokeh 

jkeizlkn us [kqn[kq'kh dj yh FkhA^^  

 edbZ jke dk lc dqN&mldk otwn] lalkj] ,srckj ,dk,d xM+cM+ gks x;k&pjejk x;kA mldh 

vfLerk vkSj vkRe xkSjo dk vrhr dh xBu vkSj vkus okys dy ds [okc ¼liuk½ pduk pwj gks 

x,&mldk thou ekuks jsr ds Vhys dh rjg HkjHkjk dj mlds gh dneksa esa <sj cu x;k FkkA og cl 

gfM~M;ksa dk <k¡pk gh cp jg x;k Fkk vkSj vc dSls og jsr ds ,d&,d d.k dks ,dV~Bk dj [kqn dk 

iqUk%fuekZ.k djsxk] og izd`fr dh gj rkdr ls yM+us tSlk gSA cki dh vle; ekSr [kqn[kq'kh dh 'kje] 

edbZ ;a=.kk vkSj 'kksd ds xgjs lkxj esa <wcus yxkA fQj vKkr dk va/ksjk Fkk] vfu"V dk vkrad buds 

lkeus edbZ fugRFkk vkSj cscl FkkA  

 ty dh yxkrkj deh bl miU;kl dh dsUnzh; leL;k gS fdlku vkRegR;k dk coky mlh ls tqM+k 

gqvk gSA edbZ dk firk yxkrkj ikuh dh deh ;k lw[ks dh leL;k ls tw> jgk gSA dtZ ysdj yxkrkj 

rhu cksjosy yxok;s] fQj Hkh muesa ikuh u vkus ij og fopfyr gksus yxk] D;ksafd ykyk dk dtZ Hkh cu 

x;k vkSj ikuh dh deh nwj ugha gqbZA ljdkj }kjk bl xkao dks MkdZ ,fj;k ?kksf"kr fd;s tkus ds ckn Hkh 

ykyk fdlkuksa dh tkudkjh ds vkHkko dk Qk;nk mBkdj mUgsa dtZ nsrk FkkA Lokeh jkeizlkn] iknjh vkSj 
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ifu;k ckck ds lg;ksx ls bl ty ladV ds dkj.kksa ls ifjfpr gksus ij gkFk esa uhyk uD'kk fy, ?kwerk 

vkSj yksxksa dks vkxs cksvjosy u Myokys dh lykg nsrk FkkA ykyk dk O;olk; ladV esa iM+k rks ykyk 

us Lokeh jkeizlkn dh gR;k djk nh vkSj ckr QSyh vkRegR;k dhA bl izdkj ehfM;k dks ,d elkysnkj 

[kcj yxrh gS vkSj iz'kklu ra= dks /ku dekus dk ,d lqugjk voljA  

 izLrqr miU;kl esa cnyh lkekftd okLrfodrkvksa dks cM+h gh lw{erk ls mHkkjk x;k gS] tgk¡ 

lkekftd laca/kksa esa vk, cnyko vkSj ekuoh; laosnuk ds LFkku esa gq, ifjorZu izeq[k gSA miU;kl esa 

Åijh rkSj ij ns[kus ij ty dh leL;k gh vU; leL;kvksa dk dkj.k fn[kkbZ nsrh gS] fdUrq bl leL;k 

dh okLrfod tM+ gS ns'k dk ,s'kks vkjke ls thou thus okys 'kkld&iz'kkld oxZ tks xaHkhj leL;kvksa 

dh fodkjky ?kfM+;ksa esa Hkh flQZ viuk mYYkw lh/kk djrs gSA izns'k dk eq[;ea=h pquko dh utnhfd;ksa dks 

ns[krs gq, viuh nwjn`f"V dk iz;ksx djrs gq, 'krjat dh folkr ds :i esa fdlku vkRegR;kvksa ds cnys 

izns'k ljdkj }kjk eqokvtk fn, tkus dh ;kstuk&fdlku foink ¼vkRegR;k o vU; d"V½ fuokl ;kstuk 

dh ?kks"k.kk djrk gS D;ksafd vU; jkT;ksa esa fdlku vkRegR;k dh cgqr lkjh ?kVuk,¡ ?kV pqdh FkhA ij 

tgk¡ vHkh rd bl izdkj dh vkRegR;k dh ?kVuk lkeus ugha vk;h Fkh bl izdkj eq[;ea=h ds eu esa ;g 

;kstuk fdlkuksa ls lgkuqHkwfr trkus ds uke ij jktuhfr dh jksVh lsdus okyh HkV~Vh ds :i esa FkhA fdlh 

dh vkRegR;k LokFkZ flf) dk lk/ku cu tk,] voljoknh jktuhfr dk blls lVhd mnkgj.k vkSj D;k 

gks ldrk gSA firk dh vkRegR;k ds ckn eqvkots ekax djrs gh lk/kkj.k fctyh lkt ugha jg tkrk 

cfYd dkejsM edbZ gks tkrk gS vkSj xksf"B;ksa ls mls LVst ij lEEku fn;k tkus yxk gSA ftl edbZ dks 

dy rd os tkurs ugha Fks mlh ij cM+h vkReh;rk ls vkt ?k.Vksa Hkk"k.k ns jgs Fks] njvly mlds }kjk 

ljdkj ls dh xbZ eqvkoys dh vihy] ekDlZoknh laxBuksa dh jktuhfr dks thfor djks dk lk/ku gSaA 

orZeku nkSj dh ekDlZoknh ikfVZ;ksa vkSj muds }kjk fd;s tkus okys ØkfUrdkjh d`R;ksa ds fo"k; esa [kqn 

edbZ ls dgrk gS vc Økafr dk jax yky ugha jgk] vc Økafr e[keyh gksrh gSA ukjaxh ;k tkequh Økafr 

Qwyksa ds uke dh Økafr vkSj ;g rdZ laxr Hkh gSA D;ksafd ;g iz;ksftr gS] bldk bjknk cnyrk ugha 

cfYd foifjr ikVhZ dks fuxyuk gSA Økafr ds cktkj esa vxj rqe nq'eu gks rks rqEgsa [kjhnk tk;sxk vkSj 

cnfdLerh ls vxj nksLr gks rks csp fn;k tk;sxkA  

 orZeku ;qx esa ekuo vkfFkZd fodkl dh ykylk ,oa lq[k lk/kuksa esa o`f) ds iz;kl es i;kZoj.k ds 

leLr vO;oksa Hkwfe] ty] ok;q] oUkLifr;ksa ,oa vU; izkd`frd lalak/kuksa ,oa ÅtkZ ds L=ksrksa dk euekuk 

mi;ksx ,oa fonksgu dj jgk gSA i;kZoj.k ds rsth ls gks jgs mi;ksx ,oa 'kks"k.k ls vkt fo'o dks i;kZoj.k 

vlarqyu dh Hkh"k.k foHkhf"kdk dk lkeuk djuk iM+ jgk gSA  

 Hkkjrh; d`"kdksa ds laca/k esa dgk tkrk gS fd & ^^Hkkjrh; fdlku _.k es atUe ysrk gS] _.k esa 

iyrk gS rFkk _.k esa gh ejrk gSA^^ d`"kd egktuksa ds paxqy esa bruk Qalk gksrk gS fd _.k ds cks> ls 

vius vkidks eqDr djuk mlds fy, eqf'dy gksrk gSA vr% og d̀f"k esa iwath dk fofu;kstu ugha dj 

ldrk gSA mls iqjkus <ax ls gh d`f"k djuh iM+rh gSA ig d`f"k ds fodkl ds fy, uohu iz;ksx ugha dj 

ikrk gSA laxfBr ,oa O;ofLFkr d`f"k cktkj dk iw.kZ vkHkko gSA d`"kd viuh mit dk mfpr ewY; izkIr 

ugha dj ikrk gSaA mls xkao ds egktu ds gkFk gh vkukt cspuk iM+rk gSA ftlls egktu iqjkus _.k ds 

fglkc ls gh pqdrk djrk gS rFkk dEk ewY; iznku djrk gSA blds fy, vko';d gS fd d̀f"k foi.ku 

lfefr;k¡ rFkk ef.M;ksa dh i;kZIRk LFkkiuk dh tk,A tc rd ,slk O;oLFkk ugha gks ikrh gS d`"kdksa dks 

vf/kd mRiknu gsrq izksRlkfgr ugha fd;k tk ldrk gSA [ksrh esa vf/kd Qly izkIRk djus ds fy, mfpr 

izsj.kk feyuk Hkh vko';d gksrk gSA ftlls izsfjr gksdj fdlku vkSj [kq'kh ls esgur djrk gSA Hkkjr esa 
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tehankjh izFkk gksus ds dkj.k d`"kdksa dk 'kks"k.k gksrk Fkk ijUrq orZeku easa tehankjh izFkk lekIr gks pqdh 

gSA  

 rduhd dkj.k Hkh d̀f"k mRikndrk de gksus ds fy, mRRkjnk;h gSA blds vUrxZr mRIkknu dh 

fiNM+h rduhd rFkk flapkbZ ds lk/kuksa dk vHkko Hkh lfEEkfyr gS tks bl izdkj gS & 

d`"kd T;knk i<+k fy[kk ugha gksrk gSA vHkh rd ;s df̀"k dk;Z iqjkuh if)fr ls djrs gS ubZ vk/kqfud d̀f"k 

if)fr ,oa rduhdh fo"k; esa os vufHkK gSA vr% os bls viukus ls Mjrs gS blds vfrfjDr vU; dkj.k 

;g Hkh gS fd os foRrh; dfBukbZ;ksa ds dkj.k Hkh bls viuk ugha ldrs gSA d`f"k moZjdksa dk iz;ksx u, 

d`f"k ;a=ksa dk iz;ksx rFkk dhVuk'kd nokb;ksa dk iz;ksx fcuk iwath ls djuk eqf'dy dk;Z gSA ifj.kke 

Lo:i mUgsa ijEijkxr [ky&irokj vkfn ls gh d`f"k djuh gksrh gSA u, chtksa dk iz;ksx moZjdksa e'khuksa 

rFkk nokbZ;ksa dk mi;ksx gekjs d`"kd Hkayh&Hkakfr djus yxs gSa] ijUrq foRRkh; dfBukb;ksa ds dkj.k i;kZIr 

lq/kkj ugha gks ik jgk gSA blds fy, ljdkj dk /;ku vkdf"kZr djuk gS vkSj d`"kdksa ds fy, lqfo/kk,¡ 

miyC/k djkuk gksxkA  

flapkbZ lk/kuksa dk izHkko  

   d`f"k dh U;wu mRikndrk gS flapkbZ lk/kuksa dh deh] gekjs ns'k esa cgqr gh de {ks=Qy flapkbZ 

ds vUrxZr vkrk gSA i;kZIr flapkbZ ds lk/kuksa dh deh gksus ds dkj.k d`f"k mit esa deh jgh gSA d`"kd 

iw.kZ:is.k o"kkZ ij fuHkZj jgrs gSA ftl o"kZ vPNh o"kkZ gksrh gS iSnkokj Hkh vPNh gks tkrh gS vkSj de o"kkZ 

gksus ij Qly Hkh de gksrh gSA ekulwu ij fuHkZj jgus ds dkj.k [ksrksa ij dsoy ,d Qly izkIr dh 

tkrh gSA ;fn flapkbZ ds i;kZIr lk/ku miyC/k gks tk, rks nks ;k rhu Qlys miyC/k dh tk ldrh gSA 

Hkkjr esa dsoy miYkC/k Hkwfe ds yxHkx 23 izfr'kr Hkkx esa gh flapkbZ dh tkrh gSA tcfd flapkbZ lqfo/kk,¡ 

ugha c<kbZ tk;sxh d`f"k mRikndrk dks c<kuk dfBu dk;Z gSA ekulwu dh deh ds dkj.k ns'k esa [kk| 

ladV mifLFkr gksrk gSA ftldk foijhr izHkko d"̀kd ij iM+rk gSA  

 vr% d"̀kd dh vkfFkZd fLFkfr lqǹ<+ djus ds fy, 'kklu dks fdlkuksa dh vksj fo'ks"k /;ku nsrs gq, 

flapkbZ ds lk/kuksa dk i;kZIRk ugj] rkykc] cka/k] cksjosy dh mfpr O;oLFkk djuk gksxkA ftlls Lokeh 

jkeizlkn tSls fdlkuksa dk ?kj ifjokj lq/kj tk;sxk vkSj mUgsa vkRegR;k tSls fo"ke ifjfLFkfr;ksa dk lkeuk 

djuk ugha iMs+xkA ;|fi [kk| lEcU/kh deh iwfrZ gsrq [kk| vk;kr fons'kksa ls fd;k tkrk gS ijUrq blds 

fy, vkRefuHkZj gksuk vko';d gSA vr% fdlkuksa dh vkfFkZd fLFkfr esa lq/kku djus ,oa mudk thou Lrj 

mUUkr cukus ds fy, ljdkj dk lg;ksx furkUr vko';d gSA  

d`f"k dh mit c<kus dk mik; &d`"kd dh fiNM+h n'kk dks ns[krs gq, vko';d gks tkrk gS fd budh 

fLFkfr esa lq/kkj fd;k tk;sA mu dkj.kksa dh vksj /;ku dsUnzhr djuk gksxk ftlds dkj.k Qly fxjrk 

gSA d`f"k esa fodkl ds fy, lkekU; laLFkkxr rFkk rduhd mik; fd;k tkuk pkfg,A flapkbZ ;kstuk,¡ 

NksVh] e/; ,oa cM+h lHkh izdkj dh gksuh pkfg, ,oa mudk {ks= fodsfUnzr gksuk pkfg, ftlls lHkh {ks=ksa 

ds d`"kdksa dks ykHk fey ldsA gekjs ns'k dh fLFkfr dks ns[krs gq, ;gka ij NksVh&NksVh flapkbZ ;kstuk,¡ 

fØ;kfUor dh tkuh pkfg, rkfd muls vYidky esa ykHk feyuk izkjaHk gks tk,A de Hkwfe ds {ks=Qy esa 

ls ;fn 50 izfr'kr {ks= gh flapkbZ ds v/khu vk tk, rks ns'k esa d`f"k mRikndrk dkQh ek=k esa c< 

tk,xhaA  
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 d`f"k dk;Z ,oa muds fodkl ds fy, cM+h ek=k esa /ku dh vko';drk gksrh gSA fdlkukas dks _.k 

vko';drk dks iwjk djus ds fy, lgdkjh cSad] Hkwfe fodkl cSad] xzkeh.k cSad ,oa okf.kT; cSad LFkkfir 

dh xbZ gS] fdURkq bldk ykHk dsoy cM+s fdlkuksa dks gh feyrk gS blds vfrfjDr bu cSadksa ls fdlku dh 

,d frgkbZ _.k dh vko';drkgh iwjh gks ikrh gSA nks frgkbZ _.k os xkao ds egktuksa ,oa lkgqdkjksa ls 

ysrs gSA bu egktuksa ij ljdkj dk dksbZ fu;a=.k ugha gSA ;s egktu fdlkuksa dk vusd izdkj ls 'kks"k.k 

djrs gaSA os _.k ij Å¡ph nj ij C;kt olwyrs gSA d`f"k mit dks de dher ij Lo;a dks cspus ds fy, 

ck/; djrs gaS rFkk tehu dks izfrHkwfr ds :i esa j[kdj _.k nsrs gaS vkSj ml ij dCtk djus dk iz;kl 

djrs gaSA xjhch ds dkj.k os d`f"k {ks= esa mUUkr fof/k;ksa dk u rks iz;ksx dj ikrs gS u rks _.k ls eqDr 

gks ikrs gSA blls d`f"k mit dk Lrj fuEu cuk gh jgrk gSA lkekftd ,oa lkaLd`frd laLFkkvksa ds dkj.k 

yksx fu/kZurk ds nq'pØ esa Qal tkrs gSA lkekftd mRRkjnkf;Ro fuHkkus rFkk /kkfeZd jLeksa&fjokt iwjs 

djus ds fy, yksx tUe ls e`R;q rd fQtqy[kpZ djrs gaSA vk; Lrj igys gh cgqr uhps jgrk gS blfy, 

mUgsa cpr jksduh iM+rh gS ;k m/kkj ysuk iM+Rkk gS D;ksafd cpr ugha ds cjkcj gksrk gS blfy, m/kkj ysus 

dh laHkkouk,¡ cgqr vf/kd gS mlds vis{kk Qly vkSlru de gksrk gSA  

 ty lcls egRoiw.kZ ,oa vewY; fuf/k gS ;g izkd`frd lalk/ku gS ;g lHkh izdkj ds xfr'khy ,oa 

fLFkj tSo txr dks thou nsrk gSA Hkwry ij tSfod ,oa vtSfod izfØ;k HkkSfrd ,oa jklk;fud pØ 

ekuo dk vHkwrIkwoZ fodkl ,oa lkaLd`frd n`';Hkwfe LOk;a ekuo thou fcuk ty ds v/kwjs ,oa fuLalkj gSA  

 ftl {ks= esa u rks dksbZ leqnzh fdukjk gS vkSj u dksbZ cUnjxkg] og ml vkokl dh Hkkafr gS ftlesa 

lM+d ij fudyus ds fy, dksbZ }kj gh ughaA ty gesa fuEu :Ik esa feyrk gS & 

1- ufn;k¡ 

2- >hysa o nyny 

3- Hkwfexr tyA 

 'kklu dks pkfg, dh ty laj{k.k dk izkjaHk o"kkZ dh cwan ds i`Foh ry ij fxjus ds lkFk gh djkuk 

pkfg,A ;fn o"kkZ dh cawn dh lrg ij cus u nsdj Hkwfexr gksus  dks izsfjr fd;k tk; rks blls ok"ihdj.k 

de gksx] Hkwfexr ty dh ek=k esa o`f) gksxh rFkk feV~Vh esa ueh c<sxh vkSj mldk dVko :dsxkA o"kkZ 

ds Hkwfe ds vUnj izos'k djus ds fy, vko';d gS fd lrg ij xgjh  ihyh feV~Vh ?kkl dh ijr vFkok 

pkSM+h iRrh okys ouksa ds uhps iRRkh vkfn inkFkZ gks mlesa ikuh vf/kd izos'k dj ldrk gSA ,sls gh Hkwfe esa 

LOkkeh jkeizlkn tSls fdlku [ksrh djsaxs vkSj mudh Qly esa o`f) gksxhA fdlkuksa dh vkfFkZd fLFkfr esa 

ifjorZu yksus ds fy, fdlkuksa dh NksVh&cM+h vko';drkvksa dks iwjk djus okyh ;kstukvksa dk ykHk nsuk 

gksxk rHkh gekjs Hkkjr ns'k esa jgus okys yxHkx 70&80 izfr'kr fdlku dk thou Lrj lq/kj ldsxkA ouksa 

dh dVkbZ jksduk gksxk u;s isM+&ikS/ks yxkus gksaxs rHkh i;kZoj.k larqfyr gksxkA  

lanHkZ lwph &% 

1- jktw 'kekZ] gyQukes] 2006 jk/kkd`".k izdk'ku i`"B 8]10]11]12]47 

2- v'kksd dqekj ik.Ms; ds vkys[k HkweaMYkh; dj.k xako esa Hkkjrh; fdlku ds i`"B 68 

3- MkW-lh-,l-feJk vFkZ'kkL= jkeizlkn ,.M lal i`"B 188]189]191]250]251]252 

4- thou yky Hkkj}kt vFkZ'kkL= jkeizlkn ,.M lal i`"B 238 

5- MkW-oh-lh-flUgk vFkZ'kkL= ,l-ch-ih-,l- ifCyflax  i`"B 7]8 
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i;kZoj.k dk vfr nksgu vkSj lkekftd leL;k,a o 

lek/kku 

MkW- tqxy fd'kksj dqtwj                  

lgk;d izk/;kid ¼fgUnh½] 'kkldh; ';kek izlkn eq[kthZ egkfo|ky; lhrkiqj] ftyk&ljxqtk] ¼N0x0½ 

Email- jugaljatin12@gmail.com            

 

 

 LoPN okrkoj.k fdlh Hkh leqnk; ds leqfpr fodkl ds fy, vR;Ur t:jh gSA euq"; viuh Rofjr 

vko';drk dks /;ku esa j[krs gq, izkd`frd lk/kukas dk nksgu djrk tkrk gS] ftlls tks fodkl ifjyf{kr 

gksrh gS og vYidkfyd gksrk gS ,oa Hkfo"; gsrq lk/kuk mfpr ek=k esa miYkC/k ugha gksrs gSaA mldk ifj.kke 

vkt gekjs lkeus i;kZoj.kh; leL;kvksa ds :i esa izdV gks jgk gSA c<+rs 'kgjhdj.k ls dLcksa esa csrgk'kk 

HkhM++ gS ftlds dkj.k /ofu iznw"k.k] ty iznw"k.k] ok;q iznw"k.k] ukfHkdh; jlk;fud ,oa IykfLVd iznw"k.k 

bR;kfn ds dkj.k euq"; ds LokLF; ,oa thou ds fy, gkfudkjd cu jgsa gSA ou fouk'k ls ekSleh pØ 

eas ifjorZu gqvk gS vkSj Hkwty lrg vkSj xgjkbZ esa pyh xbZ gSA euq"; us vius futh LokFkZ ds fy, 

leqnzksa] ufn;ksa rFkk vU; ty L=ksrksa dks iznwf"kr dj fn;k gS] ftlls ty dh i;kZIRk ek=k gksrs gq, Hkh 

mlds xq.kkRed gkzl ls ty ladV mRiUu gqvk gSA rhoz vkS|ksfxd fØ;kvksa ds dkj.k vkstksu ijr ds 

fouk'k ls okrkoj.k dks xaHkhj [krjk cu x;k gSA  

 fofHkUu izkd`frd lalk/kuksa dss vfoosdiw.kZ rFkk vfrnksgu ls i;kZoj.k fofHkUu :ikas ls vlarqfyr gks 

xbZ gSA orZeku esa ekuoh; xfrfof/k;ksa ds dkj.k i;kZoj.k ds izfr vfr nksgu dh izo`fr viukus ds dkj.k 

i;kZoj.kh; leL;k,a mRiUUk gqbZ gSa] ftudk i`Foh ij fofHkUu :iksa esa vR;f/kd izHkko ifjyf{kr gks jgk gSA 

tSls & ÅtkZ ladV] tyok;q esa ifjorZu] vkstksu ijr esa deh] fge dk fi?kyuk] ijek.kq fouk'k] fo'o 

rkieku esa o`f) (Global warming)] vEyh; o"kkZ (Acid Rain), bR;kfnA fo'o 'kCndks'k (The Universal 

Encyclopedia) esa i;kZoj.k dh ifjHkk"kk fuEu :i ls nh xbZ gSa &% 

^^i;kZoj.k mu lHkh n'kkvksa] iz.kkfy;ksa rFkk izHkkoksa dk ;ksx gS tks thoksa o muds iztkfr;ksa ds fodkl] 

thou ,oa e`R;q dks izHkkfor djrk gSA^^ ¼MkW- ekyrh 'kekZ&i;kZoj.k ekuo lalk/ku vkSj fodkl] i`-Ø-&5½ 

 oSKkfudksa dk ekuuk gS fd vEy o"kkZ lYQj MkbZ vkWDlkbM vkSj ukbVªkstu vkWDlkbM mxyus okys 

vkS|ksfxd ,oa ifjogu L=ksrkas ds {ks=ksa rd lhfer ugha gksrk gS oju~ og L=ksr {ks=ksa ls nwj vR;f/kd foLr̀r 

{ks=ksa dks izHkkfor djrh gS] D;ksafd vEy o"kkZ ds mRRkjnk;h dkjd iznw"kd ¼tSls lYQj MkbZ vkWDlkbM½ 

xSlh; :i esa gksrs gS] tks gok ,oa cknyksa }kjk nwj rd QSy tkrs gSA mnkgj.k ds fy, teZuh rFkk bXyS.M 

esa fLFkr m|ksxksa ls fudyh lYQj MkbZ vkWDlkbM RkFkk ukbVªkstu vkWDlkbM ds dkj.k ukoZs RkFkk LohMu 

esa vEyh; o"kkZ ds dkj.k tSfod lEink lekIr gks xbZ gSA ,slh >hyksa dks vc tSfodh; n`f"V ls e`r >hy 

dgrs gSaA Hkksiky dh xSl =klnh ls fudyh xSl ekuo ds thou dks vkt Hkh izHkkfor djrh gSA  
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dksbZ Hkh izk.kh viuh bPNkvksa vkSj vko’;drkvksa ds vuqlkj i;kZoj.k esa ifjorZu djus esa l{ke ugha gS 

ysfdu izd̀fr us izR;sd tho ds fy, tks fu/kkZfjr fd;k Fkk] O;fDr us ml HkkSxksfyd {ks= dk vius LokFkZ 

ds fy, forj.k fd;k gSA bl izdkj O;fDr vius O;kikfjd ykHkksa vkSj LokFkksZa ds fy, i`Foh ds izR;sd Hkkx 

ij lQyrk iwoZd igq¡p jgk gSA ;g lc mldh cqf) vkSj vkStkjksa dk fuekZ.k djus dh {kerk ds dkj.k 

lEHko gqvk gSA viuh vko’;drkvksa] vkjke vkSj lq[kh thou ds fy, izd`fr ls izkIr dPps eky dk euq"; 

us miHkksx fd;k gSA L=ksr ds foifjr euq"; us izd`fr dk mi;ksx fueZerk ds lkFk fd;k gSA fo’ks"k :Ik 

ls ;g thok’e dks;ys vkSj rsy ds lanHkZ esa ns[kk tk ldrk gSA ;s inkFkZ lhfer ek=k esa gS vkSj euq"; 

buds lqjf{kr Hk.Mkjksa dks fjDr djus esa yxk gqvk gSA 

ouksa ,oa ouksa ds vU; mRiknksa dks Hkh euq"; rhoz xfr ls nksgu djus esa yxk gqvk gSA vfu;ksftr 'kgjhdj.k] 

vkS|ksxhdj.k o d`f"k esa moZjdksa dk iz;ksx Hkh izd`fr ikfjfLFkfrdh esa gksus okys lUrqyu ds mRrjnk;h gSaA 

tc dHkh euq"; us izd`fr ds larqyu esa vukOk’;d O;o/kku iSnk fd;s gSa] mlus leL;kvksa dks Hkh mRiUUk 

fd;k gSA euq"; us fuEu izdkj ls izd`fr larqyu esa O;o/kku iSnk fd;s gSa %& 

1- ouksa dk fouk’kA 

2- Hkwfe dk leryhdj.kA 

3- ufn;ksa ds izokg dks eksM+ukA 

4- leqnz dk Hkw{ks=ksa esa foLrkjA 

5- moZjdksa o dhVuk’kdksa ds iz;ksx ls Hkwfe o ty dk iznwf"kr gksukA 

6- vkS|ksfxd dpjk ,oa 'kgjh ty dk fudklA  

7- /kq¡, ls ok;q dk iznw"k.k gksukA  

8- jsfM;ks/kehZ vof’k"Vksa vkSj ijek.kq foLQksVksa ls ok;qe.My dk iznwf"kr gksukA  

9- vkuUn ds fy, taxyh tkuojksa dk f’kdkjA 

10- Lo;a tula[;k esa o`f)A 

11- 'kksjA 

bl izdkj i;kZoj.kh; iznw"k.k esa foKku vkSj rdfud dh Hkwfedk&ok;q] ty vkSj Hkwfe ekuo vkSj mldh 

vkS|ksxhdj.k òfRRk us vusd izdkj ds iznw"k.kksa dks tUe fn;k gSA izkd̀frd ikfjfLFkfrdh i;kZoj.k dks LoPN 

djrh gS tcfd ekuo tula[;k iznw"k.k ,ao tgjhys vof’k"Vksa dks mRiUUk djrh gSA lcls vf/kd pqukSrh 

iw.kZ ok;q iznw"k.k dh leL;k] pV~Vkuh dks;ys dh ÅtkZ] rsy vkfn }kjk tek dh xbZ ÅtkZ ds Toyu ls 

NksM+s tkus ds dkj.k gSaaA ok;q dh 'kq)rk dks u"V djus okyksa esa vkx vkSj fpefUk;ksa ls fudyus okyk /kqvk¡ 

izeq[k gSA 

vkt oSKkfud] jktuhfrd vkSj vke yksx ÅtkZ dh cpr vkSj tUkLka[;k ij iznw"k.k ds [krjksa ds izHkkoksa 

ds izfr vf/kd ls vf/kd tkx:d gks jgs gSaA tula[;k ftudks & 'kq) Hkkstu dk vf/kdkj] 'kq) ikuh 

ihus dk vf/kdkj] lkQ gok esa lk¡l ysus dk vf/kdkj] [kqys vkSj lkSE; okrkoj.k esa jgus dk vf/kdkj] 



283 

izkd`frd NVk ds miHkksx dk vf/kdkj] moZjdh; tgj ls cpus dk vf/kdkj] rki ukHkdh; ;q) ls Lora= 

jgus dk vf/kdkj bR;kfnA ;fn euq"; vius fy, bu lHkh vf/kdkjksa dh bPNk j[krk gS rks mls vius 

pkjksa vksj jgus okys lHkh izkf.k;ksa dks blesa fgLLksnkj cukuk gksxkA ;gh mfpr le; gS tcfd ekuo bu 

^ok.khghu^ thoksa dh ok.kh dks lquuk gksxk vkSj ^ft;ks vkSj thus nkŝ  dh vo/kkj.kk dks ewrZ :i nsuk gksxkA 

vRk% izR;sd O;fDr dk ;g drZO; gS fd og i;kZoj.kh; 'kq)rk rFkk laj{k.k ij lokZf/kd egRo o /;ku 

nsA i;kZoj.kh; leL;kvksa dks le>us ds fy, f’kf{kr vkSj tkx:d gksuk Hkh vko’;d gSA lHkh euq";ksa esa 

i;kZoj.kh; uSfrd ewY;ksa dk gksuk Hkh vko’;d gSA tu lk/kkj.k ds }kjk ,slk dksbZ Hkh dk;Z ugha fd;k 

tkuk pkfg, ftlls i;kZoj.k dks {kfr igq¡ps tSls & ikWfyFkhu FkSfy;ksa dks mi;ksx esa ugha ysuk]  ty dks 

vuk;kl ugha cgkuk] ò{k yxkuk rFkk ckx&cxhpksa ,oa ouksa dk laj{k.k djuk] vif’k"V inkFkkZsa dks ,slh 

txg Mkyuk ftlls dksbZ uqdlku u gks rFkk mudks ifjofrZr dj vgkfudkjd cukuk vkfn ij fo’ks"k 

/;ku nsuk pkfg,A bu lHkh ckrksa ij xaHkhjrk ls /;ku nsus ij i;kZoj.k laj{k.k vius vki gks ldrk gSA 

bl izdkj lHkh ds iz;kl ls vius Kku rFkk cqf) }kjk i;kZoj.k laj{k.k ds izfr ltx jguk gh i;kZoj.k 

uSfrdrk gSA  

bl izdkj ge dg ldrs gS fd ekuo vius {kf.kd ykHk ds fy, enkU/k gksdj izd`fr dk bruk 'kks"k.k 

vkSj nksgu djrk gS fd izd`fr vLOkLF; gks tkrh gSA dHkh&dHkh og ;g Hkh Hkwy tkrk gS fd dy fQj 

bldh vko';drk iM+sxhA tc izd`fr mYVh fn'kk esa pyus yxrh gS rc ekuo dks viuh xyrh dk 

vglkl gksrk gSA vr% i;kZoj.k laj{k.k dh ftEEksnkjh ge izR;sd tu dh gS vkSj ;g tkx:drk ls gh 

laHko gks ldsxkA tc vki ,d taxy dh lqj{kk djrs gSa rc vki dsoy dqN ò{kksa dh gh j{kk ugha djrs] 

vfirq yksxksa ds Hkfo"; dh Hkh j{kk djrs gSA  

lanHkZ %& 

1- MkW- ekyrh 'kekZ  i;kZoj.k ekuo lalk/ku vkSj fodkl] f'kokad izdk'ku] ubZ fnYyh ¼2011½ 

2- MkW- jkedqekj xqtZj] MkW- ch-lh-tkV&i;kZoj.k v/;;u] iap'khy izdk'ku] t;iqj ¼2005½ 

3- 'kf'k 'kqDyk] ,u-ds-frokjh&i;kZoj.k ,d ifjp;] jke izlkn ,.M lal vkxjk&3] Hkksiky&1 ¼2007½ 
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v/;kRe mipkj }kjk i;kZoj.k ifj'kks/ku 

Jh ,Q- vkj- Hkxr  

iz;ksx’kkyk rduhf’k;u ¼HkkSfrd foHkkx½] 'kkldh; ';kek izlkn eq[kthZ egkfo|ky; lhrkiqj] ftyk&ljxqtk] ¼N0x0½ 

 

vè;kRe mipkj }kjk i;kZoj.k ifj'kksèku 

okrkoj.k ftlesa ge jgrs gSa] psrukRed gSA euksfoKkuh ik'pkR; euh"kh Hkh Lohdkjus yxs gSa fd& i;kZoj.k 

dk çHkko u dsoy LokLF; ij] cfYd ekuo ds eu&fopkjksa rd dks çHkkfor djrk gSA Hkkjrh; _f"k;ksa 

dk rks dguk gS fd ifjfLFkfr gh eu%fLFkfr dks çHkkfor ugha djrh cfYd eufLFkfr Hkh ifjfLFkfr dks 

çHkkfor djrh gSA rkRi;Z ;g gS fd] yksdfparu o fopkj çokg u dsoy v–'; okrkoj.k dks çHkkfor 

djrk gS cfYd LFkwy i;kZoj.kksa ij Hkh mldk de çHkko ugha gksrkA vè;kRe ç;ksxksa }kjk v–'; dk 

vuqdwyu laHko gSA lw{enf'kZ;ksa dk dguk gS fd Lora=rk laxzke esa u dsoy uje xje ny ds usrk vkSj 

'kghnksa dk ;ksxnku jgk gS cfYd egf"kZ je.k vjfoan foosdkuan vkfn ds vkè;kfRed ç;kl Hkh mrus gh 

egÙoiw.kZ jgs FksA 

okLro esa ns[kk tk, rks vkt rd dh xbZ HkkSfrd çxfr, lq[k] lqfoèkkvksa lkèkuksa ls Hkjs iwjs lalkj ds fy, 

dsoy vkSj dsoy ekuo leqnk; }kjk bl {ks= esa fd;k x;k dBksj Je gh ftEesnkj gSA euq"; gh gS] og 

lalkj dk fljekSj çk.kh] ftlus tc Hkh ftl fdlh {ks= esa vius lkspus le>us vkSj dke djus dh {kerk 

dk mi;ksx fd;k] rks mls lQyrk feydj jghA mldh ladYi Hkjh lkgfldrk ds lkeus u dHkh dksbZ 

vojksèk fVd ldk vkSj u dHkh fVd ldsxkA 

ijarq vkt orZeku esa i;kZoj.k ij utj Mkysa rks irk pysxk fd, gekjs vius gh vaxsztksa us T;knk ikus 

cVksjus dh gol esa eqjxh dk isV gh QkM+ fn;kA viuh ek¡ tSlh ç—fr ds phFkM+s dj fn,A mUgsa ekywe 

gS fd ge vius cPpksa dks dwM+s] dpjs vkSj xanxh ls Hkjh i`Foh ek¡ dh xksn nsus okys gSa fQj Hkh D;k djsa\ 

ykpkj gSa viuh ogfl;r ls gSokfu;r ls LokFkZ ls T;knk cVksjus dh vknr ls vkjkerych lsA mUgsa ekywe 

gS fd os rks ^^ih^^ ds ejsaxs gh lkFk gh viuksa dks vius cPpksa iRuh ek¡ firk ifjokj ds lHkh dksA fcuk 

fi;s'k~ ejus ij vkyh'kku ?kj NksM+ tk,¡xs ij djsa D;k vius gkFkksa gh vius ifjtuksa dks ekSr dh uhan 

lqyk nsus ds fy, ftEesnkj ^^ge euq";^^ laHkysa rks dSls\ psrsa rks dSls\ mik; gS ftls ge lHkh tkurs rks 

gSa] ij vkt rd mi;ksx esa] vH;kl esa yk, ugha gSA gj ifjfLFkfr vkSj eu%fLFkfr ds fy, ftEesnkj ;fn 

ge gh gSa& ;fn euq"; gh gS, rks D;ksa u bl ewy dkj.k dk gh okLrfod lekèkku dj fy;k tk,A dSls\ 

ekuoh; O;fäRo ls lacafèkr foKku vkSj vè;kRe&foKku ds ç;ksx }kjkA 

i;kZoj.k laj{k.k esa vkfLrdrk dk ;ksxnku 

tUe&tUekarjksa ds lafpr dqlaLdkjksa dk çHkko] vH;kl euq"; thou esa Hkh cuk jgrk gS] fuEu ;ksfu;ksa dk 

LoHkko tM+ tek] cSBk jgrk gS vkSj ekuoh çòfÙk;ksa dks vH;kl esa lfEefyr djus ds ekxZ esa vusdkausd 

ckèkk,¡ mifLFkr djrk gSA& ikuh dk LoHkko uhps dh vksj cguk gSA xq#Rokd"kZ.k 'kfä fdlh Hkh oLrq dks 

volj feyrs gh uhps [khap ysrh gSA Bksl inkFkksZa dks uhps dh vksj fxjus vkSj çokgksa dh vksj cgus esa 

rfud Hkh dfBukbZ ugha gksrh] ij tc mUgsa Åij mBkuk ;k cgkuk gksrk gS] rks lkèku tqVkus vkSj ç;Ru 
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djus iM+rs gSaA eu dh ço`fÙk Hkh ,slh gh gSA mldh ejth pyus nh tk]] rks fQj uj&i'kqvksa vkSj 

uj&dhVdksa ls vfèkd mi;qä fparu vkSj vkpj.k cu iM+uk laHko ugha gks ldrkA Øksèk lgt gS] Lusg 

dfBuA Øksèk fcuk fdlh çf'k{k.k ds vkjaHk ls gh çdV gksus yxrk gSA ij çse dks LoHkko dk vax cukus 

ds fy, lqlaLdkjh okrkoj.k vkSj rn~uq:i vH;kl dh vko';drk iM+rh gSA bZ";kZ vkSj vigj.k] vgark 

vkSj vkØe.k] okluk vkSj vkfèkiR; dk vkpj.k djrs gq, lHkh çk.kh ik, tkrs gSa] euq"; HkhA fdarq la;e 

vkSj ln~Hkko dks thou&Øe esa lfEefyr djus ds fy, LHk;rk vkSj laL—fr dks] èkeZ vkSj vè;kRe dks xys 

mrkjuk fdruk dfBu iM+rk gS] ;g fdlh ls fNik ugha gSA ;kSukpkj dh iwfrZ gj çk.kh fcuk fdlh çf'k{k.k 

ds lafpr vH;kl ds vkèkkj ij Lo;eso djus yxrk gS] fdarq czãp;Zikyu ds rÙo Kku dks ân;axe 

djkus ls ysdj rilkèku djus rd ds mik; vH;kl viukus gksrs gSaA cLrqfLFkfr ns[krs gq, bl fu"d"kZ 

ij igq¡pus esa fdlh dks dksbZ dfBukbZ ugha gksuh pkfg, fd iru ljy vkSj mRFkku dfBu gSA bl dfBukbZ 

dks ikj djuk gh ije iq#"kkFkZ dgykrk gSA vusdkusd lkèku- foèkkuksa dk vkfoHkkZo blh –f"V ls vk gSA 

foèkkj gqvk fopkj djus ds fy, vkt ge ls ysdj vxj mR—"Vrk dh èkqjh vkfLrdrk gSA ;ksa fo—fr;ksa 

ds ?kql iM+us ls eè;dky ds vaèkdkj ;qx esa bl {ks= dh nqxZfr Hkh de ugha gqbZ gSA brus ij Hkh rF; 

vkSj lR; vius LFkku ij vfMx gSA vkfLrdrk dks vkLFkk esa lfEefyr fd, fcuk vkfRed çxfr dk 

vkèkkj curk ughaA nk'kZfud i;Zos{k.k djus ij vkn'kZokfnrk vkSj vkfLrdrk ,d gh rF; ds nks i{k gSaA 

mPpLrjh; vkn'kksZa dk leqPp; gh bZÜoj dk og Lo:i gS, ftldh mikluk dh tkrh gSA ijczã rks 

fu;ked lÙkk Hkh gS, l`f"V çokg dks lqO;ofLFkr jhfr ls pykus ds vfrfjä ekuoh; psruk dks og 

mPpLrjh; fparu vkSj pfj= viukus ds fy, ckfèkr djrh gSA blh dks var%çsj.kk ;k bZÜoj dh ok.kh 

dgrs gSaA deZQy ds naM&iqjLdkj dh fofèk&O;oLFkk ijczã ds }kjk lapkfyr gksrh gS] fdarq ekuoh; 

xfjek fo'kq) :i ls vkfLrdrk ds rÙo Kku ls tqM+h gqbZ gSA vkfLrdrk ds vusd Lo:i gSaA muesa ls 

,d bZÜoj&mikluk dk voyacu ysdj i;kZoj.k esa O;kIr psruk ds fnO; ijrksa dks lqfodflr vkSj l'kä 

cukuk Hkh gSA 

vkfLrdrk ,d vkLFkk&n'kZu gS vkSj mikluk mls ifjiDo djus dk ç;ksx vH;klA nksuksa dk ijLij 

vU;ksU;kJ; lacaèk gSA n'kZu ,d dYiuk gSA mldk ifj.kke rHkh fudyrk gS-tc og vH;kl esa mrjsA 

vkfLrdrk esa ek= bZÜoj dk vfLrRo Lohdkj dj ysus ftruk NksVk mís'; lfUufgr ugha gS] cju rF; 

;g gS fd bZÜoj dks mR—"Vrk ,oa vkn'kZokfnrk dk leqPp; ekuuk gksrk gS vkSj mls fparu ,oa pfj= dk 

vfofPNUu vax cukdj rknkRE; LFkkfir djuk gh gksrk gSA 

Hkfä dk vFkZ gS&I;kj Hkjh lsokA la{ksi esa bls vkReh;rk ,oa mnkjrk dk leUo; dg ldrs gSaA bZÜoj 

Hkfä dk vFkZ gksrk gS&vkn'kksZa ds çfr vlhe I;kjA vlhe dk rkRi;Z gS bruk çcy fd mls fØ;kfUor 

fd, fcuk jgk u tk ldsA bZÜoj Hkfä dks leiZ.k ;ksx Hkh dgrs gSaA 'kj.kkxfr] y; vkfn dbZ ls bl 

fLFkfr dk mYys[k fd;k tkrk gSA bldk O;kogkfjd Lo:i gS vgark dks LokFkZijrk dks Hkwy tkukA 

oS;fäd egÙokdka{kkvksa dks folftZr djds vkn'kZoknh] lkewfgd egRokdka{kkvksa esa jl ysukA blh rÙo 

n'kZu dks vkLFkk {ks= esa * xgjkbZ rd çfrLFkkfir djus ds fy, mikluk ijd vH;kl fd, tk ldrs gSaA 

;g vkReksRd"kZ ds Hkko-foKku ds vuq:i vR;ar egÙoiw.kZ ç;ksx rks gS gh, lkFk gh i;kZoj.k laj{k.k esa Hkh 

bldk çHkko'kkyh ;ksxnku jgrk gSA 

vkRek dh mR—"Vre fLFkfr dks gh ijekRek dgrs gSaA iq#"k ls iq#"kksÙke&uj ls ukjk;.k cuus dk vH;kl 

gh mikluk gSA blesa bZÜoj dks O;fä cukus dk ugha] O;fä dks bZÜoj] vfr ekuo cukus vkSj vfr ekul 

dks ç[kj djus dk ç;ksx gSA lPph mikluk y?kq dks foHkq] {kqæ dks egku~ cukrh ,oa dkeuk dks Hkkouk esa 
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fodflr djrh gSA euksdkeuk iwfrZ ds fy, bZÜoj dk euqgkj djuk&cky&d{kk ds fo|kfFkZ;ksa tSlk gh 

lhfer jguk gSA vkfRed çkS<+rk dh fLFkfr vkrs gh bZÜoj dk Lo:i mR—"V vkLFkkvksa vkSj vkn'kZoknh 

Hkko&laosnukvksa dk leqPp; cu tkrk gSA bZÜoj Hkfä vkSj vkn'kksZa ds fy, lefiZr O;fäRo ijLij 

i;kZ;okpd cu tkrs gSaA blh fLFkfr dks çkIr djus ds fy, HkkoukRed vH;klksa dh fpjifjfpr ç.kkyh 

dks mikluk HkkoukRed Hkklrs gSaA blh voyacu dk vkJ; ysdj çkphu mikluk lkèkdksa dks _f"kdYi] 

nso ekuo ,oa fl) iq#"k cuus dk volj feyk gSA ,sls O;fäRoksa esa Hkxoku dk Lo:i çR;{k >k¡drk gSA 

vr,o Hkä vkSj Hkxoku dh ,drk dk çfriknu 'kkL=dkj lnk ls djrs jgs gSaA 

;qx ifjorZu dk Jhx.ks'k vkLFkk {ks= esa mR—"Vrk dh çfr"Bkiuk ds lkFk gksrk gSA vkfLrdrk dk è;s; 

gS&O;fäRo ds Lrj dks Å¡pk mBkuk&vkLFkk ifjorZuA mlh Lrj ds vuq:i vkdka{kk,¡ mHkjrh gSaA vkdka{kk,¡ 

fopkj.kk dks fn'kk nsrh gSa] fopkj.kk ds ncko ls 'kjhj dh xfrfofèk;k¡ pyrh gSaA xfrfofèk;ksa ds vuq:i 

ifjfLFkfr;k¡ curh gSaA ifjfLFkfr gh ikfjfLFkfrdh ;k i;kZoj.k dk fuekZ.k djrh gSA ;g Hkyh&cqjh 

ifjfLFkfr;k¡ gh LoxZ&ujd mRFkku&iru] fodkl&fouk'k vkfn ukeksa ls fu:fir gksrh jgrh gSaA 

iru dks mRFkku esa cnyuk gks] ujd dks LoxZ cukuk gks] rks rnuq:i ifjfLFkfr;k¡ cuuh pkfg,A ifjfLFkfr;k¡ 

xfrfofèk;ksa dh ifj.kfr gSaA xfrfofèk;k¡ 'kjhj dh dk;Z i)fr dks dgrs gSaA 'kjhj ij eu dk ifjiw.kZ 

fu;a=.k gSA eu%{ks= dk lw= lapkyu bPNk,¡ djrh gSaA bPNk,¡ varjky ds vkLFkkijd Lrj ds vuq:i gh 

mBrh gSaA ;gh rÙo-n'kZu dk [kqyk jgL; gSA tks bls tkurs gSa, os iÙks èkksus dh vis{kk tM+ dks lhaprs 

gSaA uQqfl;ksa ij nok yxkus dh vis{kk jä 'kksèku ij vfèkd è;ku nsrs gSa, ePNj ekjrs fQjus dk Je 

djus dh vis{kk xanh ukyh lkQ dj Mkyus dh vko';drk vuqHko djrs gSaA 

lkef;d ifjfLFkfr;ksa vkSj i;kZoj.k larqyu dk foospu vkSj fujkdj.k vko';d gSA lRFkku ds lkèku Hkh 

tqVk, tkus pkfg, fdarq LFkk;h rFkk nwjxkeh lekèkku ds fy, tyk, tkus dks ifj"—r djuk gksxkA bl 

ç;kstu ds fy, vkfLrdrk dk n'kZu vkSj mikluk dk vH;kl ijLij feydj ,slh çfrfØ;k mRiUu djrs 

gSa, ftlls varjky esa tes dqlaLdkjksa dk fu"dklu vkSj mR—"Vrk dk vfHkoèkZu rks gks gh, lkFk esa lkèkuk 

ls {ks= ds okrkoj.k esa rhFkksZa tSlh fnO;rk vk ldsA vLrq, uo;qx dk chtkjksi.k mikluk dh çfØ;k dks 

thouØe esa fuR; deZ dh rjg lfEefyr djus dh vko';drk iM+sxhA çkphudky ds nso;qx esa Hkh bl 

voyacu dks çeq[krk çkIr Fkh vkSj vc ml ijaijk dks iqutÊfor djus ds fy,&mikluk ds fy, xaHkhj 

yksd&#fp mRiUu djuh iM+sxhA 

lkef;d ifjfLFkfr;ksa ij –f"Vikr djus ls muesa Hkjh gqbZ fo—fr;ksa vkSj foHkhf"kdkvksa ds vusdkusd :i 

fn[kkbZ iM+rs gSa, os ,d-nwljs ls fHkUu Hkh fn[kkbZ iM+rs gSa, muds lekèkku Hkh fLFkfr ds Lo:i dks ns[krs 

gq, fHkUu-fHkUu çdkj ds lksps tkrs gSaA çR;{kokn ds vkèkkj ij lekèkku blh çdkj laHko fn[kkbZ iM+rk 

gSA 'kkjhfjd nqcZyrk dk fuokj.k] ikSf"Vd vkgkj vkSj #X.krk dk fujkdj.k fpfdRlk&mipkj ls gh laHko 

çrhr gksrk gS] fdarq ijks{k rd igq¡pus okyksa dks bl fu"d"kZ ij igq¡puk fd;k gS fd ;g lkjk c[ksMk 

vlw;e dh nq'ço`fÙk u igq¡puk fd;k gSA vla;e ds jgrs Hkh iq"VkbZ vkSj nokbZ dh f[kyokM+ rks pyrh jg 

ldrh gS, ij muesa nqcZyrk ,oa #X.krk dk LFkk;h fuokj.k dnkfi laHko u gks ldsxkA rkRdkfyd mipkj 

ls tknqbZ ykHk rks fey Hkh ldrk gS] fdarq fLFkj LokLF; dh vis{kk j[kus okyksa dks la;e lkèkuk dh thou 

uhfr cukdj pyuk gksxkA vuSfrdokn vkSj vè;kReokn ds –f"Vdks.k dk ;g varj gj {ks= esa le>k tk 

ldrk gSA çR;{k fdruk gh çHkkoh D;ksa u gks, vkR;afrd lekèkku ijks{k ds vkèkkj ij gh fudyrk gSA  
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ekufld fo{kksxksa ls tu&tu dks rukoxzLr] f[kUu&mf}Xu] fujk'k ,oa uhjl HkkjHkwr thou thrs ik;k 

tkrk gSA euksfodkjksa dh çcyrk ls vuqdwyrk,¡ çfrdwyrk,¡ curh gSaA lkekU; ifjfLFkfr;k¡ Hkh fo—r 

fparu ds dkj.k fry tSlh gksrs gq, Hkh rkM+ ftruh Hk;kud çrhr gksrh gSaA yksx ifjfLFkfr;k¡ cnyuk 

ckgrs gSa, ij ftl vuqi;qä –f"Vdks.k ds dkj.k os mRiUu gksrh gS] mlds cnyus dh ckr rd ugha 

lksprsA >juk >jrk jgs vkSj cgko dks esaM+ ck¡èkdj jksdus esa Je fd;k tkrk jgs] rks Fkdku vkSj fujk'kk 

ds vfrfjä vkSj dqN iYys iM+us okyk ugha gSA LoLFkrk dh rjg çlUurk Hkh vko';d gS, ij mls ifj"—

r –f"Vdks.k ds ewY; ij gh [kjhnk tk ldrk gSA 'kjhj lq[k, la;e ij fuHkZj gS vkSj lkufld larks"k 

fparu ds larqyu ijA dqy feykdj i;kZoj.k fo{kksHk ds dkj.k ekuo thou esa ou esa fujarj c<+rh fo—

fr dk lekèkku vkfLrdrkiw.kZ vkè;kfRed thou gh gSA ;g rF; Hkys gh vkt u lgh gtkj o"kZ ckn 

le>k tk,, fdarq lekèkku lgh fu"d"kZ ij igq¡pus vkSj lgh mik; viukus ij gh laHko gks ldsxkA 

vkt O;fä vkSj lekt ds lkeus vxf.kr leL;k,¡ vkSj foHkhf"kdk,¡ eq¡g ck¡èks [kM+h gSaA mudk fujkdj.k 

cqf)ekuksa }kjk çR;{k mipkjksa-lkef;d mik;ksa ds vkèkkj ij lkspk tkrk gS, efLr"d dh nkSM+ bruh gh 

gSA foxzgksa dks lke, nke, naM, Hksn tSls dwVuhfrd mik;ksa ls gy djus dk cjrko gh mlus ns[kk- 

le>k gSA lks mUgsa fØ;kfUor djus esa Hkh dksbZ dlj ugha j[kh tkrhA vkfFkZd lqèkkj ds fy, xjhch gVkvks 

vfHk;ku ds varxZr x̀g m|ksxksa ls ysdj fo'kkydk; dkj[kkus yxkus rd dk çkoèkku iapo"kÊ; ;kstuk esa 

gSA futh {ks= Hkh bl lanHkZ esa dqN mBk ugha j[k jgk gS, ij dBksj Je vkSj ferO;f;rk dh xjhc jsggkvk 

vfHk;ku ri'p;kZ dk fl)kar tu&thou esa mÙkj u ikus ds dkj.k c<+k gqvk miktZu nqO;Zluksa dh c<+ksÙkjh 

rd dks iwjk ugha dj ikrk vkSj nfjærk rks tgk¡ dh rgk¡ gh cuh jgrh gSA i;kZoj.k dks euq"; vkSj dqfir 

dj cSBrk gSA bl dqpØ esa ls fudy lduk vFkksiktZu vkSj O;; O;oLFkk esa vkn'kZoknh fl)karksa dk 

lekos'k fd, fcuk vR;afrd lekèkku laHko gh ugha gks ldrkA çkphu&dky esa miktZu cgqr lhfer Fkk 

vkSj vkt dh rqyuk esa lqfoèkk&lkèku dgha de Fks fQj Hkh ;g ns'k LoxZ&lainkvksa dk Lokeh vkSj fonsf'k;ksa 

dh –f"V esa lksus dh fpfM+;k cuk gqvk FkkA xjhch pkgs vkt feVs pkgs lkS lky ckn vFkZ'kkL= esa 

vkn'kZokfnrk dk lekos'k fd, fcuk vkSj dksbZ LFkk;h gy ughaA vesfjdk lcls T;knk lè) gksrs gq, Hkh 

vkfFkZd mf}Xurk dk ftruk f'kdkj gS mruk vkfnoklh {ks= Hkh vlarq"V fn[kkbZ u iM+sxkA  

ifjokjksa dh fLFkfr dk ;fn lgh ewY;kadu fd;k tk, rks ?kjksa dk okrkoj.k ljk; ls vfèkd mi;qä u 

feysxkA HksM+sa ckM+ksa esa Hkh jgrh gSa vkSj dSnh tsyksa esa HkhA ln~Hkko vkSj lgdkj ds vHkko esa gksVyksa esa dh 

tkus okyh pVd eVd Hkh fdruh —f=e fdruh uhjl vkSj fdruh dq:i ddZ'k yxrh gS, mls lHkh 

tkurs gSaA vkfFkZd vHkko jgrs gq, Hkh ifjokjksa esa Lusg lkStU; ds lgkjs LoxÊ; vkuan dk jlkLoknu fd;k 

tk ldrk gS] blds fy, lkèkuksa dh ftruh vko';drk gS] mlls dgha vfèkd lqlaLdkfjrk dhA ;g 

miyfCèk cká O;oLFkkvksa ds lgkjs ugha] vkarfjd lnk'k;rk ds lgkjs gh laHko gks ldrh gSA 

lekt esa vusdkusd ew<+ ekU;rkvksa] dqjhfr;ksa] vokaNuh;rkvksa] vuSfrdrkvksa dh Hkjekj gSA vijkèk vkSj 

HkkSxksfyd i;kZoj.k çnw"k.k fnu-nwus jkr&pkSxqus c<+ jgs gSaA lq{e ;k oSpkfjd i;kZoj.k Hkh de fo—r ugha 

gSA O;fä dh çkekf.kdrk fnu&fnu ?kV jgh gSA lTturk dk çfriknu rks gS ij çpyu ughaA lgdkfjrk 

dk leFkZu tksjksa ls gksrk gS vkSj vkfFkZd {ks= esa mldk yaxM+k&ywyk dysoj Hkh cuk gS fdarq ikjLifjd 

O;ogkj esa lgdkfjrk ,oa mnkjrk dks [kkst fudkyuk vfr dfBu gSA vkikèkkih dh 'krjat dk u'kk cqjh 

rjg p<+k gSA gj dksbZ ,d&nwljs dks ekr nsus vkSj viuh xksVh yky djus esa lkjh vDyeanh fupksM+s ns 

jgk gSA ,slh n'kk esa lekt lPps vFkksZa esa lekt dSls cus vkSj fdlh tuladqy {ks= dks lPpk jk"Vª dSls 

dgk tk,\ 
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iwjs i;kZoj.k esa dyg vkSj foxzgksa ds vla[; {ks= gSa lcds vius&vius dkj.k gSaA Hkk"kk, çkar] èkeZ] oxZ] 

o.kZ vkfn ds fufgr LokFkksZa dks ysdj ijLij Vdjko dh bruh vfèkd ?kVuk,¡ gksrh gSa fd] mudk fujkdj.k 

dkuwu vkSj iqfyl ds }kjk vR;ar LoYi ek=k esa gh fudy ikrk gSA varjkZ"Vªh; Lrj ij pyus okys 

nkao&ispksa vkSj dqfVy dqpØksa ls 'khr;q)ksa dh Hkjekj c<+rh tk jgh gS vkSj xje ;q) dh v.kq-v.kqvksa ls 

yM+s tkus okys r`rh; ,oa vafre ;q) dh laHkkouk,¡ rsth ls lehi vk jgh gSaA ?kVukpØ ij –f"Vikr djus 

ls egkçy; dk fnu nwj fn[kkbZ ugha iM+rkA bl foxzg ls fuiVus esa rks dkuwu vkSj iqfyl tSls vuqcaèk 

Hkh dqN dke djrs ugha nh[krsA 

èkeZ vkSj vè;kRe dk mi;ksxh dysoj rks çkphu dky ls Hkh vfèkd foLr`r vkSj vkd"kZd cu x;k gS] ij 

mlesa çk.k dk n'kZu Hkj nqyZHk gks jgk gSA deZdkaMksa ds ?kVkVksi Nk, gq, gSa] ij vkLFkkvksa esa mRd`"Vrk 

Hkjus okyh çfØ;k rks ,d çdkj ls fo—r gh gksrh pyh tkrh gSA èkeZ us ew<rk vkSj dêjrk ds dop 

dqaMy igu fy, gSa vkSj vè;kRe ds dYiuk yksd esa fcuk ia[kksa dh mM+kus mM+us tSls miØe py jgs gSaA 

bu {ks=ksa esa èkwrksZa vkSj ew[kÊ ds chp ,slh iVjh cSBh gS fd foKtuksa dks bl dqN dk dqN gks tkus dks 

ns[kdj fdadrZO;foew<+ cuk nsus okys vleatl dk vuqHko gks jgk gSA 

leL;kvksa dh ;g HkksVh >k¡dh gS] bl Lrj ds vxf.kr dkj.k gS] tks O;fä vkSj lekt dks lq[kh leqUur 

cukus okys lHkh ç;Ruksa dks O;FkZ djrs pys tk jgs gSaA bu foxzgksa ds jgrs vkfFkZd] oSKkfud] ckSf)d 

miyfCèk;k¡ dksbZ lekèkkudkjd gy [kkstus esa viuh vleFkZrk çdV dj jgh gS, bu ifjfLFkfr;ksa dks ihNs 

eqM+dj ns[kuk gksxk vkSj oLrqfLFkfr le>us dh xgjkbZ esa mrjuk gksxkA ifjfLFkfr;ksa dk mÙkjnkf;Ro eu 

fLFkfr ij ynk gqvk gSA eu%fLFkfr dk Hkh viuk Lora= vfLrRo ughaA os vkLFkkvksa ,oa vkdka{kkvksa ij 

fuèkkZfjr gSA var dj.k gh og {ks= gS] tks O;fäRo ds Lrj dks mBkrk-fxjrk gSA euq"; us Lo;a gh viuk 

bfrgkl l̀tk gS, orZeku dh ifjfLFkfr;ksa ds fy, Hkh ogh iwjh rjg mÙkjnk;h gSA Hkfo"; dks mTToy ;k 

vaèkdkje; cuk ysuk iwjh rjg mlh ds gkFk esa gSA bl rF; dks Lohdkj djus esa vleatl mUgha dks gks 

ldrk gS, tks O;fäRo ds mn~xe lzksr vardj.k dh lkeF;Z ls vifjfpr gSA euq"; dks loZleFkZ ekuk 

x;k gSA ;g rF; iw.kZr% mlds vkLFkk {ks= ds vkèkkj ij] loZFkk lR; ik;k tk ldrk gSA 

uo;qx es euq"; vkLFkk çèkku gksaxsA os mR—"Vrk, vkn'kZokfnrk vkSj mnkÙk Hkko laosnukvksa ls Hkjs iwjs 

gksaxsA ç'u ,d gh gS fd, orZeku vukLFkk dks mnkÙk Hkko J)k esa ifj.kr dSls fd;k tk, ?k~ bl lanHkZ 

esa mÙkj rks dbZ fn;s tk ldrs gSa, ij lcls çkekf.kd çfriknu vkfLrdrk dh Hkko J)k dk mUu;u gh 

gSA ;g dk;Z mikluk ds vkèkkj ij laHko gks ldrk gSA O;fä-fuekZ.k dk vkèkkjHkwr {ks= ;gh gSA ;g 

çfØ;k ,slh gS, ftls misf{kr ugha fd;k tk ldrkA mls çeq[krk gh nsuk gksxkA tu-tu dks vkfLrd 

vkSj mikluk fç; cukus ds ç;Ruksa esa uo;qx dh mTToy laHkkouk,¡ iw.kZr% lekfo"V gSaA vLrq, ;qx&f'kfYi;ksa 

dks vius leLr fØ;kdykiksa esa bl dsaæ fcanq dks çèkku ekudj pyuk gksxkA egkdky oSlh gh çsj.kk nsus 

vkSj O;oLFkk cukus esa layXu Hkh gSA 

i;kZoj.k ds lw{e txr dks lkèkd cnysaxs 

lalkj ds lHkh egÙoiw.kZ dk;ksZa ds fy, ,d fo'ks"k ;ksX;rk vkSj 'kfä dh vko';drk gksrh gSA vusd O;fä 

dqN egRoiw.kZ dk;Z djus dh vkdka{kk rks djrs gSa ij mudks djus ds fy, ftl {kerk ,oa 'kfä dh 

vko';drk gS] mls laikfnr ugha djrs] QyLo:i mUgsa lQyrk ls oafèkr gh jguk iM+rk gSA ftuus Hkh 

dksbZ cM+k iq#"kkFkZ fd;k gS, cM+h fot; çkIr dh gS.k~ muus rkRdkfyd ifjfLFkfr;ksa ls gh lc dqN ugha 

dj fy;k gksrk] oju mudh iwoZ rS;kjh gh ml lQyrk dk ewy dkj.k jgh gksrh gSA 
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tuekul dks çHkkfor djus okys i;kZoj.k ds lwMe rÙoksa esa ifjorZu djuk, okrkoj.k esa O;kIr nq"çòfÙk;ksa 

dks gVkdj muds LFkku ij lço`fÙk;ksa dh LFkkiuk djuk vR;ar gh mPpdksfV dk, vR;ar gh egÙoiw.kZ 

dk;Z gSA mldh rqyuk esa vkSj lHkh lRdk;Z rqPN cSBrs gSaA foosd'khy mPp vkRek,¡ le;-le; ij bl 

vko';drk dks vuqHko djrh gS vkSj os yksdekul esa lRço`fÙk;k¡ c<+kus ds fy, çk.ki.k ls ç;Ru djrh 

jgrh gSaA ;g dk;Z ftruk gh egku gS, mruh egku gh {kerk vkSj 'kfä Hkh blds fy, visf{kr gksrh gSA 

;fn mldk vHkko jgk rks bl çdkj dh dkeuk vkSj Hkkouk jgrs gq, Hkh dqN fo'ks"k lQyrk ugha feyrhA 

vkt dk okrkoj.k cgqr gn rd nwf"kr gks pyk gSA mlus vklqjh rRo ,d cM+h ek=k esa mRiUu gks jgs 

gSaA vuhfr, vU;k;, vèkeZ vkSj vdeZ dk pkjksa vksj cksy-ckyk gSA LokFkZ, iki okluk, r̀".kk, eerk vkSj 

vgadkj dh rwrh cksy jgh gSA ,d nwljs dk 'kks"k.k djds, lukdj viuk LokFkZ fl) djus esa dfVc) gks 

jgs gSaA çse dh] mnkjrk] lân;rk] lsok vkSj lTturk dh ek=k fnu&fnu ?kVrh tk jgh gS] QyLo:i 

,slh ?kVukvksa dh ck<+ vk jgh gS] ftuesa phRdkj ,oa gkgkdkj dh Hkjekj jgrh gSA yxrk gS fd ;g 

ço`fÙk;k¡ c<+rh jgha] rks ekuo lH;rk gh [krjs esa iM+ tk,xhA foKku us euq"; ds gkFk esa fouk'k dh ,d 

cM+h 'kfä ns nh gSA ,Ve 'kfä ds vkèkkj ij fdlh fljfQjs dk ,d NksVk&lk ikxyiu dqN gh {k.kksa esa 

lkjs lalkj ds fy, rckgh mRiUu dj ldrk gSA ,sls tekus esa bl ckr dh vR;fèkd vko';drk gS fd, 

yksx lTturk vkSj ekuork ds vko';d xq.kksa ls laiUu gksa vU;Fkk foKku ls çkIr gqbZ 'kfä ds lgkjs 

nqxZq.kksa ls xzflr ekuo 'kksd-larki ds xgu xrZ esa vklkuh ls ckr dh ckr esa Mwc ejus dh ifjfLFkfr iSnk 

dj ysxkA 

bl vksj foosd'khy yksxksa dk è;ku x;k gSA os yksx lqèkkj ds fy, vius&vius <ax ls dke Hkh dj jgs 

gSaA çopu vkSj ys[ku }kjk ;g dk;Z ljy gks ldrk gSA ml fopkj ls vusdksa mins'kd] çopudrkZ] 

ys[kd] i=dkj cgqr ç;Ru dj jgs gSaA vusd lHkk&lkslkbfV;k¡ blh mís'; ds fy, fofoèk euksjatd 

vk;kstuksa dh O;oLFkk djrh jgrh gSaA ljdkjsa Hkh blds fy, lps"V gSaA jktuhfrd d.kZèkkj turk dks 

lTturk viukus dh vihysa djrs jgrs gSaA muds çpkj lkèku] jsfM;ks] pyfp=] cqysfVu] foKkuh if=dk,¡ 

vkfn dk;Z Hkh blh mís'; ds fy, fofoèk&foèk euksjatd vk;kstuksa dh O;oLFkk djrs jgrs gSa] fdarq tc 

fopkjiwoZd bu lc dk;ksZa ds ifj.kkeksa dks ns[kk tkrk gS] rks Hkkjh fujk'kk gksrh gSA yxrk gS fd ç;Ruksa 

dh rqyuk esa ifj.kke dh ek=k ux.; gSA cqjkb;k¡ ftruh rsth ls c<+ jgh gSa vkSj lqèkkj ds ç;Ru ftl 

çdkj fu"Qy ls fl) gks jgs gSa] mls ns[krs gq, gj fopkj'khy O;fä ds eu esa O;Fkk gksuk LokHkkfod gSA 

;g ç'u cgqr gh egÙoiw.kZ gS fd] okrkoj.k esa ls nq"ço`fÙk;ksa dks gVkdj muds LFkku ij lRço`fÙk;ksa dks 

LFkkfir djus dk okLrfod mik; D;k gS\ ftlls euq"; vU; çkf.k;ksa rFkk ç—fr ds lkFk ijLij iwjdrk 

esa jgdj lg;ksx ln~Hkko rFkk 'kkafr dk thou th lds?k~ bldk mÙkj <w¡<+us ds fy, gesa bfrgkl ds i`"B 

myVus iM+saxs vkSj ;g ns[kuk iM+sxk fd ftu egkiq#"kksa us bl çdkj ds fo"ke okrkoj.k esa vius le; esa 

tuekul dks lqèkkjk Fkk] muesa D;k fo'ks"krk Fkh] ftlds dkj.k os LoYi lkèkuksa ls gh peRdkj mRiUu dj 

lds, tcfd gekjs vkt ds lqèkkjd fofoèk&fofèk lkèkuksa ls laiUu gksus ij Hkh dqN dj ugha ik jgs gSaA 

iwoZ dky esa yk[kksa&djksM+ksa o"kksZa rd lr;qx dh lq[k&'kkafr Hkjh ifjfLFkfr;k¡ bl lalkj esa cuh jgh gSaA 

bldk dkj.k ,d gh jgk gS fd ml le; ds yksduk;d vkSj ekxZn'kZd vkRe 'kfä ls laiUu jgs dsoy 

ok.kh ls ugha viuh vkarfjd egkurk dh fdj.ksa Qsaddj leLr okrkoj.k dks çHkkfor djrs jgsA efLr"d 

dh ok.kh efLr"d rd igq¡prh gS] ij vkRek dh ok.kh loZ= QSyrh gS, D;ksafd vkRek O;kid gSA dksbZ 

lqf'kf{kr O;fä viuh Kku-'kfä dk ykHk lquus okyksa dks tkudkjh c<+kus ds fy, ns ldrk gS] ij 

var%dj.k esa teh gqbZ vkLFkk esa gsjQsj djus dk dk;Z Kku ls ugha] vkRe 'kfä ls gh laiUu gksuk laHko 
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gks ldrk gSA çkphu dky ds yksduk;d, _f"k-eqfu bl rF; dks HkyhHkk¡fr tkurs Fks] blfy, os nwljksa 

dks mins'k nsus esa] mudh cká lsok djus esa ftruk le; [kpZ djrs Fks] mlls dgha vfèkd ç;Ru os viuk 

vkRecy c<+kus ds fy, ri djus esa yxkrs FksA ri ls gh og vkRe 'kfä çkIr gksrh gS] ftldh lgk;rk 

ls okrkoj.k dks çHkkfor dj yksxksa ds eu ij tes gq, cqjkb;ksa ds vkd"kZd dqlaLdkjksa dks gVkdj vPNkb;ksa 

ds ekxZ ij pyus dh çsj.kk nh tk ldsA 

çkphu dky ds bfrgkl&iqjk.kksa esa ;g rF; fcYdqy Li"V gSA fiNys nks gtkj o"kksZa esa Hkh blh vkèkkj ij 

tu ekul dk lqèkkj ,oa ifjorZu djuk laHko gksrk jgk gSA Hkxoku~ cq) ds eu esa vius rFkk lalkj ds 

nq%[kksa dk fuokj.k djus dh vkdka{kk txhA blds fy, os 25 o"kZ dh vk;q esa ?kj ls fudy iM+s vkSj 20 

lky rd fujarj fofHkUu LFkkuksa ij vkRe fuekZ.k ,oa ri lkèkuk esa layXu jgsA 41 o"kZ dh vk;q esa mUgksaus 

vius vanj ifjiDork vuqHko dh] rc okrkoj.k esa ifjorZu vkSj nwljksa dks f'k{kk nsus ds dk;Z esa gkFk 

yxk;kA Hkxoku~ egkohj us viuh vk;q dk rhu pkSFkkbZ Hkkx ri esa vkSj ,d pkSFkkbZ Hkkx èkekZsins'k esa 

yxk;kA bu nksuksa egkiq#"kksa us mins'k mrus fn, ftrus vkt ds ekewyh mins'kd ns nsrs gSaA rc Hkh mudk 

çHkko iM+k vkSj vkt Hkh lalkj dh ,d pkSFkkbZ turk mudh f'k{kkvksa ij vkLFkk j[krh gSA 

txn~xq# 'kadjkpk;Z us mÙkjk[kaM esa tks'kheB LFkku ij mxz ri fd;k FkkA cÙkhl o"kZ dh vk;q ysdj vk, 

FksA fo|k i<+us ds ckn yxHkx 12 o"kZ muds thou esa dke djus ds fy, 'ks"k FksA buesa ls Hkh vkèkk le; 

muus ri esa yxk;k vkSj 'ks"k 67 o"kksZa esa gh viuh vkRe 'kfä ds cy ij oSfnd&èkeZ ds LFkkiu fnO; 

okrkoj.k ds fuekZ.k ds fy, vR;ar çHkko'kkyh dk;Z dj MkykA xq: ukud dh ri'p;kZ çfl) gSA xq: 

xksfoan flag us fgeky; esa yksdir LFkku ij tgk¡ ?kksj ri fd;k Fkk, og LFkku vkt Hkh fl[k èkekZuq;kf;;ksa 

dk rhFkZ cuk gqvk gSA ;fn bu xq:vksa ds ikl ri dh iw¡th u jgh gksrh, rks os nqèkZ"kZ ;ou dky esa iwjs 

okrkoj.k ds vklqjh laL—fr ls fo"kkä gksus&ij Hkh fganw èkeZ j{kk ds fy, bruk vn~Hkqr dk;Z dj ldus 

esa dnkfi] leFkZ u gks lds gksrsA  

leFkZ xq: jkenkl us N=ifr f’kokth ljh[ks fdrus gh egkiq:"k rS;kj fd;s FksA bfrgkl ds i`"Bksa ij 

muesa ls vdsys f’kokth gh Hkys peds gksa] ij mUgksaus okrkoj.k esa ,slk iz;ksx fd;k Fkk] ftlds QyLo:i 

f'kokth dh rjg ds lSdM+ksa èkeZ lfud cudj rS;kj gks x, FksA bl fuekZ.k esa mudh vkRek dk çHkko Hkh 

çèkku :i ls dke djrk FkkA Lokeh n;kuan 16 o"kZ dh vk;q esa ?kj ls fudys vkSj 42 o"kZ dh vk;q esa 

vius vki dks èkeZ çlkj ds ;ksX; cuk ldsA laor~ 1624ds dqaHk esa gfj}kj esa muus ik[kaM [kafMuh irkdk 

QgjkbZ vkSj èkekZsins'k fn,, ij mudk dqN fo'ks"k çHkko u iM+kA bldk dkj.k muus vius vkRe cy dh 

U;wurk le>h vkSj rhu o"kZ ds fy, iqu% ri djus mÙkjk[kaM ds vKkr LFkkuksa dks pys x,A xaxks=h ds 

ikl djkyh dh xqQkvksa esa jgdj muus riL;k dh vkSj tc vanj vkRe çdk'k ns[kk, rks dk;Z {ks= esa 

mrjsA ml le; mudh ok.kh esa nSoh rst FkkA mlh cy ij os vdsys gh bruk dk;Z dj x,, ftruk 

vusdksa laxfBr lHkk,¡ feydj Hkh vkt ugha dj ik jgh gSaA 

Lokeh jke—".k ijegal 46 o"kZ dh vk;q esa LoxZoklh gq,A 40 o"kZ dh vk;q rd os fo'kq) :i ls lkèkukjr 

jgsA ,d fnu mUgsa yxk fd muds f'k"; vkus okys gSaA ,d o"kZ rd os f'k";ksa dh çrh{kk djrs jgs] fQj 

czãkuan] f'kokuan] foosdkuan tSls FkksMs ls çfrHkklaiUu f'k"; ?kj cSBs çkIr gq, vkSj mUgha ds lgkjs mudh 

vkRek us lalkj dks fganw laL—fr dk egku~ lans'k fn;kA Lokeh foosdkuan dk èkeZçpkj dk;Z çfl) gS] ij 

mlls igys muus Hkh jke—".k ijegal ds crk, vuqlkj dbZ o"kZ ri'p;kZ djds vkRek dks rik;k FkkA 
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;ksxh vjfoan ?kks"k] egf"kZ je.k] Lokeh jkerhFkZ dh ri'p;kZ çfl) gSA oS".ko vkpk;ksZa esa ls jkekuqtkpk;Z] 

fuackdkZpk;Z] ekèkokpk;Z çHk`fr vkpk;ksZa us ftruk Kku lap; fd;k Fkk mruh gh rilkèkuk Hkh dh FkhA 

lalkj ds vU; os egkiq#"k ftuus yksxksa dks mPp Hkwfedk dh vksj c<+k;k fuf'pr :i ls riLoh FksA egkRek 

bZlk ds thou esa 27o"kZ ri'p;kZ esa yxsA eqgEen lkgc us 25 o"kZ dh vk;q esa lkèkuk dh vksj dne 

c<+k;kA 40 lky rd os mlh esa layXu jgsA 65 o"kZ dh vk;q esa muus èkekZsins'k vkSj bLyke dh LFkkiuk 

dk dk;Z vkjaHk fd;kA ;gwnh èkeZ ds laLFkkid ;gksok vkSj ikjlh èkeZ ds nsonwr tjrq'r dh nh?kZdkyhu 

dBksj ri'p;kZ,¡ çfl) gSA 

blh çdkj lalkj esa vkfn dky ls ysdj vc rd ,d gh rF; le;-le; ij Li"V gksrk jgk gS fd, 

ri'p;kZ }kjk vkRe cy laikfnr djus okyh vkRek,¡ gh lalkj dk lPpk ekxZn'kZu djus vkSj tuekul 

dks 'kq) djus esa leFkZ gks ldrh gSA vkt yksdekul fuEu esa ls fuEuLrj dh vksj rsth ls fxjrk tk 

jgk gSA mls l¡Hkkyus vkSj lqèkkjus dh furkar vko';drk gS] ij ;g dk;Z vkRe cy ls jfgr ri'p;kZ ls 

foghu O;fä;ksa }kjk liUu ugha gks ldrk, Hkys gh os lHkk lkslkbfV;ksa ds }kjk Hkk"k.kksa, ys[kksa] ;kstukvksa] 

çn'kZuksa ds }kjk blds fy, flj rksM ç;Ru djrs jgsaA ;g egku~ dk;Z egku~ vkRekvksa ds vusd xq.kksa esa 

çeq[k ,d ri'p;kZ Hkh gS] ftldh mis{kk ugha dh tk ldrhA vrhr bfrgkl ds i`"B gesa blh vksj funZs'k 

djrs gSaA yksdekul dh 'kqf) dk egku~ Hkkj okpkyksa ds ugha rifLo;ksa ds daèks ij jgsxkA ;qx dh 

vko';drk vkt ,sls gh rifLo;ksa dh çrh{kk dj jgh gSA yksduk;dksa dks pkfg, fd os turk dks vius 

mPpLrjh; dk;ksZa, vkn'kksa o djuh }kjk çsj.kk nsaA Js"B okrkoj.k cukus ds fy, l`tsrk Lrj ds riLoh 

gh lPpk ;ksxnku ns ik,¡xsA 

dfBu leL;kvksa ds ljy lek/kku 

Hkwfe esa moZjrk dh leqfpr ek=k gks] rks ml ij [ksr&m|ku vkfn dh vusdkusd lq"kek gjhfrek mxkbZ 

tk ldrh gSA ;fn og Ålj gks, ued mcyrk gks, rks fQj ?kkl dk ,d frudk rd teus okyk ugha 

gSA ckyw, baV vkSj [kkjh tehu ij edku, dkj[kkus rd [kM+s ugha fd, tk ldrs gSaA Hkwfe ls lacafèkr 

dksbZ Hkh laink mikftZr djus ds fy, Hkwfe dk lgh&lery gksuk vko';d gSA jsfxLrku esa] igkM+h pêkuksa 

esa~ leqæ ds rVorÊ ued okys {ks= esa lqfoèkk,¡ feyuk rks nwj.k~ mlds [kkbZ&[kand lkekU; fØ;kdyki esa 

Hkh ckèkk mRiUu djrs gSA 

lqfoèkk laoèkZu dh ;kstuk,¡ cukus ds iwoZ loZçFke mi;qä Hkwfe dk p;u djuk iM+rk gSA lalkj esa vxf.kr 

çdkj dh lqfoèkk-lainkvksa dk vfHkoèkZu vko';d gksrk gS, ij mlds fy, ml ekuoh; psruk dk LoLFk] 

larqfyr] leqUur gksuk vko';d gS] tks oSHko mRiknu ds fy, vfuok;Z :i ls vko';d gSA ;fn Hkwfe ij] 

lkèkuksa ij vkfèkiR; tekdj cSBs gq, vFkok ;kstuk,¡ cukus okys yksx fo—r efLr"d ds gksaxs, rks os dqN 

èku lduk rks nwj i;kZoj.k esa foxzg vkSj èoal ds cht gh cks,¡xs] my>h gqbZ leL;kvksa dk lekèkku rks 

muls cu gh dSls iM+sxk\ 

bu fnuks iru&ijkHko dk ladV&foxzgksa dk okrkoj.k cukdj [kM+s gq, vjktdrk Lrj ds vleatlksa dh 

ppkZ cgqèkk dh tkrh gSA budk fuokj.k&fujkdj.k bUgha fnuksa fd;k tkuk vko';d gSA nsj djus dk le; 

gS ugha, vU;Fkk volj pwdus ij iNrkus ds vfrfjä vkSj dqN gkFk yxsxk ughaA ckr brus ij gh lekIr 

ugha gksrhA {k;tU; #X.krk dks nwj djus dks çkFkfedrk rks nh tkrh gS ij vxyk dne ;gh gksrk gS fd] 
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#X.krk ls {kh.k-ttZj dk;k dks lgh fLFkfr esa yk;k tk, vkSj thouh-'kfä dks bruk c<+k;k tk,] ftlls 

nqcZyrk nwj gks lds vkSj LoLFk&leFkZ euq"; dh rjg thou;kiu dj lduk laHko gks ldsA 

efLr"d fo—r] ân; fu"Bqj] jä nwf"kr] ikpu vLr&O;Lr gks] 'kjhj ds vax&çR;axksa esa fo"kk.kqvksa dh 

Hkjekj gks vkSj oL=kHkw"k.kksa dh Hkjekj Hkh gks, rks Hkh vxj, panu dk ysiu vkSj b=&Qqysy dk enZu 

csdkj gSA 'kL=&lTtk tqVh nsus vkSj rfd, ds uhps Lo.kZ eqækvksa dh iksVyh j[k nsus ls dqN dke u 

pysxkA iap] xzke çèkku] foèkk;d ;k çfrfufèk pquko esa fot;h ?kksf"kr dj nsus ls Hkh çlUurk, çQqYyrk 

dk ekul dgk¡ cu ikrk gS \ tcfd LoLFk] lqMkSy gksus ds dkj.k lqanj nh[kus okyk 'kjhj xjhch esa Hkh 

g¡lrh-g¡lkrh ftanxh th ysrk gS, vk, fnu lkeus vkrh jgus okyh leL;kvksa ls Hkh fuiV ysrk gS, 

çfrdwyrkvksa dks vuqdwyrkvksa esa cny ysrk gS vkSj fdlh u fdlh çdkj, dgha u dgha çxfr ds lkèku 

tqVk ysrk gSA oLrqr% egÙo lkèkuksa ;k ifjfLFkfr;ksa dk ugha, O;fäxr Lora=rk, çfrHkk vkSj nwjnf'kZrk 

dk gSA og lc miyCèk jgs, rks fQj u vHkkoksa dh f'kdk;r djuh iM+sxh vkSj u ftl&frl çdkj ds 

O;oèkku lkeus vkrs jgus ij Hkh vH;qn; esa dksbZ ckèkk iM+sxhA ;gh ckr bu lc foiUurkvksa ds lacaèk esa 

gS, tks vkt gj fn'kk esa lqjlk tSlk eq¡g QkM+s egkfouk'k dk rqeqyukn djrh gSA os leL;k,¡ tks 

vfrfodV nh[krh gSa, ;fn –f"Vdks.k lqèkjs, rks fdlh ds Hkh lekèkku esa dgha dksbZ vM~pu u jgsA 

vkSlr ukxfjd Lrj dk thou Lohdkj dj ysus ij lqfoLr̀r [ksrksa, nsgkrksa esa jgk tk ldrk gS vkSj 

ok;qeaMy, okrkoj.k dks çQqYyrk çnku djrs jgus, larq"V j[kus esa lgk;d gks ldrk gSA çkphudky 

dh lqlaL—r ih<+h blh çdkj jgrh Fkh vkSj ek= gkFkksa ds lgkjs cu iM+us okys Je ls thou&;kiu ds 

lHkh vko';d lkèku vfr ljyrkiwoZd tqVk ysrs FksA u çnw"k.k QSyus dk dksbZ ç'u Fkk vkSj u 'kgjksa dh 

vksj nsgkrh çfrHkk iyk;u dk dksbZ ladVA u nsgkr nfjæ, lqulku, fiNM+s jgrs Fks vkSj u 'kgj xanxh] 

fpapfip] vlkekftdrk ds dsaæ curs FksA vkt Hkh ml iqjkru jhfr&uhfr dks viuk;k tk lds, rks ftu 

leL;kvksa ds dkj.k loZ= =kfg&=kfg eph gqbZ gS] muds mHkjus dk dksbZ dkj.k 'ks"k u jgsA LFkkuh; lkèkuksa 

ls cus edku u dsoy lLrs gksrs gSa] oju~ gj –f"V ls lqfoèkktud Hkh fl) gksrs gSaA vehjh cVksjus dh 

gfo'k gh vkS|ksxhdj.k ds fy, mÙksftr djrh gSA cM+s dkj[kkus yxrs gh fo"k mxyrs] ikuh esa tgj 

feykrs] vR;fèkd bZèku [kikrs vkSj nsgkrh m|ksxksa dk lQk;k djds csdkjh] csjkstxkjh dk ekgkSy cukrs 

gSaA iqjkru nsgkr çèkku dqVhj m|ksxksa ij fuHkZj jhfr&uhfr dks vkewypwy cny Mkyus esa euq"; dk fo—

r fparu gh ,dek= dkj.k gSA ;fn og Hkfo"; esa Hkh blh çdkj cuk jgk, rks mijksä leL;kvksa esa ls 

fdlh dk Hkh egkfouk'k ls iwoZ lekèkku gksus dh laHkkouk ugha gSA 

^^lknk thou mPp fopkj~^^ dk fl)kar viukrs gh çLrqr vla[; leL;kvksa esa ls ,d ds Hkh iSj u fVd 

ldsaxsA vijkèkksa dh Hkjekj Hkh rc D;ksa gks] tc gj O;fä bZekunkjh] le>nkjh] ftEesnkjh vkSj cgknqjh dh 

uhfr viukdj Je'khyrk] lH;rk vkSj lqlaLdkfjrk dks O;kogkfjd thou esa LFkku nsus yxsxkA xqtkjs ds 

yk;d brus lkèku bl lalkj esa ekStwn gSa fd, gj isV dks jksVh] gj ru dks diM+k] gj flj dks Nk;k 

vkSj gj gkFk dks dke fey lds] rc xjhch vehjh dh fo"kerk Hkh D;ksa jgsxh \ tkfr&fyax ds uke ij 

iuius okyh fo"kerk dk vuhfrewyd vkSj nq%[knk;h çpyu Hkh D;ksa jgsxk \ 

euq"; Lusg vkSj lg;ksxiwoZd jgus ds fy, iSnk gqvk gSA yM+us] ejus vkSj =kl nsus ds fy, ughaA ;fn 

vkik&èkkih u eps] rks fQj ,drk vkSj lerk esa ckèkk mRiUu djus okyh vla[; dfBukb;ksa esa ls ,d dk 

Hkh dgha vfLrRo –f"Vxkspj u gksA 'kq) O;olk; dh cfyosnh ij tks çpqj lkèku, çcaèk, Je-dkS'ky dk 

guu djuk iM+rk gS, mldh fQj D;k vko';drk gS \ okrkoj.k esa vla[;ksa fo—fr;ksa vkSj O;fä ds 

lkeus vla[; leL;kvksa ds vackj [kM+s gSaA muesa ls çR;sd dks vyx&vyx leL;k ekudj] muds i`Fkd~ 
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i`Fkd~ lekèkku [kkstus esa] ;|fi foÜo dh ew)ZU; çfrHkk,¡ vius&vius <ax ls lekèkku [kkstus vkSj mipkj 

[kM+s djus ds fy, Hkkjh ekFkk&iPph dj jgh gSa] ij muls dqN cu ugha ik jgk gSA u vLirkyksa] fpfdRldksa 

}kjk Hkkjh èkujkf'k [kpZ dj jksx dkcw esa vk jgs gSa vkSj u iqfyl] dkuwu] dpgjh vkfn&vijkèkksa dks dkcw 

esa dj ldus esa leFkZ gks jgh gSaA vkRe?kkrh nqO;Zluksa ds jgrs cSadksa ls Hkkjh dtZ o vuqnku c¡Vus ij Hkh 

xjhch feV ldsxh ughaA blds fy, leL;kvksa ds ewy esa tkuk gksxk ,oa ;g lkspuk gksxk fd ;fn thou 

Øe vc Hkh u cnyk x;k rks lkewfgd vkRe?kkr lqfuf'pr gSA vè;kRe gh leLr leL;kvksa dk ,d ek= 

lekèkku lq>k ldrk gSA mlds ikl gh lkjs rkyksa dh og dqath gS] tks }kj [kksydj çxfr dk iFk ç'kLr 

dj ldsA 

okrkoj.k ftlesa ge jgrs gSa] psrukRed gS A euksfoKkuh] ik'pkR; euh"kh Hkh Lohdkjus yxs gSa fd& 

i;kZoj.k dk çHkko u dsoy LokLF; ij] cfYd ekuo ds eu& fopkjksa rd dks çHkkfor djrk gSA Hkkjrh; 

_f"k;ksa dk rks dguk gS fd ifjfLFkfr gh eu% fLFkfr dks çHkkfor ugha djrh cfYd  eu% fLFkfr Hkh 

ifjfLFkfr dks çHkkfor djrh gSA rkRi;Z ;g gS fd ]yksdfparu o fopkj çokg u dsoy v–'; okrkoj.k 

dks çHkkfor djrk gS cfYd LFkwy i;kZoj.k ij Hkh mldk de çHkko ugha gksrkA v/;kRe ç;ksxksa }kjk v–

'; dk vuqdwyu laHko gS A lw{enf'kZ;ksa dk dguk gS fd ]Lora=rk laxzke esa u dsoy uje &xje ny ds 

usrk vkSj 'kghnksa dk ;ksxnku jgk gS] cfYd egf"kZ je.k] vjfoan ?kks"k ] Lokeh foosdkuan vkfn ds vk/;kfRed 

ç;kl Hkh mrus gh egRoiw.kZ jgs FksA okLro esa ns[kk tk, rks vkt rd dh xbZ HkkSfrd çxfr] lq[k 

&lqfo/kkvksa] lk/kuksa ls Hkjs iwjs lalkj ds fy, dsoy vkSj dsoy ekuo leqnk; }kjk bl {ks= esa fd;k x;k 

dBksj Je gh ftEesnkj gSA euq"; gh gS &og lalkj dk fljekSj çk.kh] ftlus tc Hkh& ftl fdlh {ks= 

esa vius lkspus& le>us vkSj dke djus dh {kerk dk mi;ksx fd;k] rks mls lQyrk feydj jgh A 

mldh ladYi Hkkjh lkgfldrk ds lkeus uk dHkh dksbZ vojks/k fVd ldk vkSj uk dHkh fVd ldsxkA                                                                       

ijarq vkt orZeku esa i;kZoj.k ij utj Mkysa rks irk pysxk fd gekjs vius gh vxztksa us t~;knk  ikus 

&cVksjus dh gol esa eqxhZ dk isV gh QkM+  fn;k A viuh eka tSlh ç—fr ds fpFkM+s dj fn,A mUgsa ekywe 

gS fd] ge vius cPpksa dks dwM+s&dpjs vkSj xanxh ls Hkjh i`Foh eka dh xksn nsus okys gSa] fQj Hkh D;k djsa\ 

ykpkj gSa & viuh ogfl;r ls] gSokfu;r ls] LokFkZ ls] T;knk cVksjus dh vknr ls] vkjkerych ls A 

mUgsa ekywe gS fd& gq, rks  ' ih '  ds ejsaxs gh] lkFk gh viuksa dks&& vius cPpksa]  iRuh] eka] firk] 

ifjokj ds lHkh dks  ' fcuk fi;s 'ejus ij vkyh'kku ?kj NksM+ tk,axs&& ij djsa D;k \ vius gkFkksa gh 

vius ifjtuksa dh ekSr dh uhan lqyk nsus ds fy, ftEesnkj  " ge euq"; " laHkys rks dSls  \ psrsa  rks 

dSls \  &&mik; gS !!! _Xosn esa çkFkZuk dh xbZ gS fd 'gs Hkxoku !gesa nsorkvksa ds ikiksa ls cpk ' 

&ftls ge lHkh tkurs rks gS ] ij vkt rd c`gn mi;ksx esa ] vH;kl esa yk, ugha gS &ftldh vkt 

egrh vko';drk gSA gj ifjfLFkfr vkSj eu% fLFkfr ds fy, ftEesnkj ;fn ge gh gSa  & ;fn euq"; gh 

gSa] rks D;ksa uk bl ewy dkj.k dk okLrfod lek/kku dj fy;k tk, A dSls \  ekuoh O;fäRo ls lacaf/kr 

foKku vkSj v/;kRe foKku ds ç;ksx &mi;ksx }kjk A v/;kRe esa thou dh lHkh leL;kvksa dk  ;qxkuqdqy 

lek/kku gS A ;qx dh ekax gS &&&vkReor loZHkwrs"kq ds fy,  Mhi bdksy‚th ds fl)karksa ;kfu v/;kRe 

dks ân; vaxe djsa vkSj rnuq:i O;ogkj Lo;a djsa rFkk nwljksa dks çsj.kk o ekxZn'kZu nsa rkfd galrh& 

f[kyf[kykrh ftanxh dh fojklr vkus okyh ih<+h dks ns ldsA 
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Hkkjr esa U;kf;d lfØ;rk % i;kZoj.k laj{k.k ,oa 

iks"k.kh; fodkl ds fo’ks"k lanHkZ esa 

ek/kosUnz frokjh 

 

lgk;d izk/;kid ¼fof/k½] jktho xkWa/kh ’kkldh; LukrdksRrj egkfo|ky; vfEcdkiqj ¼N0x0½   

email:-  babatiwari78@gmail.com 

 

 

izLrkouk 

   i`Foh dk i;kZoj.k ekuo ds fy, ,d /kjksgj gS ftldk mfpr laj{k.k djrs gq, mlls ykHk izkIr djus 

gsrq mldk tUe bl ìFoh ij gqvk gSA fdUrq vkt dk euq"; LokFkhZ izd`fr dk gksus ds dkj.k dsoy vius 

vf/kdkjksa dk Madk ihVrk gS vkSj drZO;ksa dks Hkwy tkrk gS rFkk vius gh gkFkksa vius fouk’k dks vkea=.k 

nsrk gSA vkt Hkkjr gh ugha oju~ iwjs fo’o esa c<+rh m".krk, xzhu gkÅl izHkko fi?kyrs Xysf’k;j, Mwcrs 

}hiksa rFkk vyuhuksa ds ckjs esa ppkZ;sa ,oa lsehukj vk;ksaftr fd;s tk jgs gSA bu lcdh tM+ esa vUrr% 

euq"; dk LokFkhZ ,oa yksHkh LoHkko gh fn[kkbZ iM+rk gSA  

iks"k.kh; fodkl dh vo/kkj.kk ,oa fodkl 

           iks"k.kh; ;k lrr~ fodkl dk lh/kk laca/k gekjh vkus okyh ih<+h vkSj vkt ds fodkl ls 

tqM+k gSA vkt vko’;drk bl ckr dh eglwl dh tk jgh gS fd ge izkd`frd lalk/kuksa dk nksgu ,oa 

iz;ksx bl izdkj djs fd os gekjh vkus okyh ih<+h ds fy, Hkh lqjf{kr jgsA iks"k.kh; fodkl dh /kkj.kk 

dk izkjEHk ekuo i;kZoj.k dh ladYiuk ds mn; ds lkFk gh izkjEHk gks x;k Fkk vkSj 1970 ds n’kd ls 

ysdj 1990 ds n’kd rd ;g /kkj.kk vkSj Hkh iqf"ir ,oa iYyfor gqbZA 

iks"k.kh; fodkl dh /kkj.kk ds iwoZ ;g Hkzkafr fo’ks"k :i ls fodkl’khy ns’kksa esa izpfyr Fkh fd i;kZoj.k 

laj{k.k ,oa fodkl ijLij fojks/kh gS rFkk i;kZoj.k dsoy /kuh ns’kksa gsrq gh leL;k gS vkSj fodkl’khy ,oa 

vfodflr ns’kksa esa ;g dksbZ leL;k ugha gSA fdUrq ;g /kkj.kk fuewZy lkfcr gqbZ vkSj ;g rF; lkeus vk;k 

fd iznwf"kr i;kZoj.k, vius mRifr ds LFkku dks gh izHkkfor ugha djrk oju~ bldk oSf’od ifj.kke gksrk 

gS vkSj vko’;drk bl ckr fd gS fd fodflr ,oa fodkl’khy ns’k feydj iznw"k.k ds fo:) yM+s vkSj 

viuh i`Foh dks iznw"k.k ls cpkrs gq, bl izdkj fodkl ds iFk ij vxzlj gks fd fodkl ds lalk/ku Hkkoh 

ih<h ds fy, Hkh lqjf{kr jgsA 

iks"k.kh; fodkl ls rkRi;Z gS, lrdZrkiwoZd vk;kstu rFkk izca/ku }kjk i`Foh ds izkd`frd Lkzksrksa, ftlesa 

gok, ikuh isM+&ikS/ks, tho&tUrq fo’ks"k :i ls ifjfLFkfrdh ra= dks uqdlku igqapk, fcuk fodkl djuk 

gSA bl ladYiuk esa nks fcUnq lekfgr gS izFke, ifjLFkfrdh; fodkl ftldk mn~~ns’; iks"k.kh; fodkl gS 

tks lkekftd :i ls okaNuh; vkfFkZd rkSj ij thou ;ksX; ikfjfLFkfrdh; ra= dks lajf{kr j[kuk vkSj 

mailto:babatiwari78@gmail.com


296 

f}rh; fcUnq izkd`frd lalk/kuksa dk la;r miHkksx gS ftlls dh Hkkoh ihf<+;ksa gsrq og lekIr u gks tk;sA 

,slk rHkh laHko gS tc iks"k.kh; fodkl dh izfØ;k dks viuk;k tk;A 

i;kZoj.k laj{k.k ,oa iks"k.kh; fodkl gsrq vUrjkZ"Vªh; iz;kl 

1974 esa la;qDr jk"Vª fodkl lEesyu vkSj la;qDr jk"Vª O;kikj ,oa fodkl lEesyu ds la;qDr iz;kl ls 

dksdks;ksd eSfDldksa esa ”isVuZ vkWQ fjlkslZ ;wt, buok;esZUV ,.M MsoyiesaV LVSaVstht” ij ,d 

vUrjkZ"Vªh; xks"Bh cqykbZ x;h ftldh ?kks"k.kk esa fuEufyf[kr eq[; ckrsa dgha x;h gSA 

1- /kuh ns’kks dh udy dks fodkl dk vk/kkj cukuk mfpr ugha gSA 

2- fodkl dk ewy iz;kl jk"Vªh; LokcyEcu ,oa vUrjkZ"Vh; lg;ksx gksA 

3- fodkl, Hkkoh ihf<+;ksa ds vko’;drkvksa ls laxr gksA 

dksdks;ksr ?kks"k.kk dk ewy ;g Fkk fd fodkl dk /;s; oLrqvksa dk fodkl djuk ugha oju~ ekuo dk 

fodkl djuk gksA 

 blds i’pkr~ egRoiw.kZ :i ls lu~ 1983 esa la;qDr jk"Vª egklHkk us ukosZ dh iz/kkuea=h th-,p- 

czVySUM dh v/;{krk esa i;kZoj.k ,oa fodkl ij ,d fo’o vk;ksx xfBr fd;k mlus viuh fjiksVZ esa ,sls 

Hkfo"; ds fuekZ.k ij i;kZoj.k ij cy fn;k tks T;knk lEiUu, T;knk mfpr vkSj T;knk lqjf{kr gksA 

fjiksVZ esa iks"k.kh; fodkl dks ifjHkkf"kr djrs gq, dgk x;k fd iks"kdh; fodkl ls rkRi;Z ,sls fodkl ls 

gS tks fcuk Hkkoh ihf<+;ksa dh vko’;drkvksa ls le>kSrk fd;s orZeku vko’;drkvksa dks iwjk djrk gksA 

dkykarj esa i;kZoj.k ,oa fodkl ij la;qDr jk"Vª lEesyu 1989 vk;ksftr fd;k x;k ftlesa iks"k.kh; ,oa 

i;kZoj.kh; :i ls LoLFk fodkl dh ckr Lohdkj dh x;hA blh Øe esa i;kZoj.k ,oa fodkl ij la;qDr 

jk"Vª lEesyu 1992 fj;ksMhtsusfj;ks i`Foh lEesyu) vk;ksftr fd;k x;k ftlesa 150 ns’kksa us Hkkx fy;k 

ftlesa&fo’o dks iznw"k.k ls cpkus gsrq forh; izcU/k, ouksa dk izca/k, laLFkkxr izca/k, izks|ksfxdh dk 

vUrj.k, tSfodh; fofof/krk ,oa iks"k.kh; fodkl vkfn eqn~nksa ij fopkj gqvkA lHkh eqn~nks ij fopkj djus 

ds ckn tks fj;ks ?kks"k.kk tkjh gqbZ mlesa ;g dgk x;k fd iks"k.kh; fodkl ds dsUnz esa ekuo izk.kh gSA os 

izd`fr ds vuq:i LoLFk vkSj mRiknd thou ds gdnkj gS fodkl ds vf/kdkj dks bl izdkj izkIr fd;k 

tkuk pkfg, fd os orZeku ,oa Hkkoh ihf<+;ksa dh fodkl laca/kh ,oa i;kZoj.kh; laj{k.k laca/kh fodkl izfØ;k 

dk vfHkUu vax gks vkSj mls blls i`Fkd ugha ekuk tk;A iks"k.kh; fodkl gsrq xjhch dk mUewyu vko’;d 

gS vkSj xjhch mUewyu esa lHkh lg;ksx djsa fo’ks"k :i ls fodflr ns’k fodkl’khy ns’kksa dh enn djsaA 

blh lEesyu esa ,ts.Mk 21 Lohdkj fd;k x;k ftldk mn~ns’; iks"k.kh; fodkl gsrq oSf’od Hkkxhnkjh dks 

r; djuk FkkA iks"k.kh; fodkl ds laca/k esa gh ,ts.Mk 21 esa la;qDr jk"Vª vk;ksx dh LFkkiuk dh vis{kk 

dh xbZ Fkh, bldh LFkkiuk 1993 esa dh xbZA ;g la;qDr jk"Vª vkfFkZd ,oa lkekftd ifj"kn~ dk fØ;k’khy 

vk;ksx gSA bldk mn~ns’; lEesyu dh ?kks"k.kk dks izHkkoh djds vUrjkZ"Vªh; lg;ksx esa vfHko`f) djuk gSA 

i;kZoj.kh; fodkl ds Øe esa 1997 esa D;ksVks tkiku) esa oSf’od m".krk lEesyu cqyk;k x;k ftlesa 

Lohd`r izksVksdky 2005 esa izHkkoh gqvkA 
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Hkkjr esa i;kZoj.k laj{k.k gsrq fo/kk;u 

 Hkkjr esa iznw"k.k dks fu;af=r djus gsrq i;kZoj.k laj{k.k vf/kfu;e 1986 ikfjr fd;k x;k, bldh 

/kkjk 7 vkS|ksfxd bdkbZ;ksa ds Lokfe;ksa ij ;g ck/;rk ,oa drZO; vkf/kjksfir djrh gS fd os fdlh Hkh 

izdkj ds iznw"kd pkgs og Bksl, nzo ;k xSl fdlh Hkh :i esa okrkoj.k esa mRlftZr ugha djsxh vkSj 

fu/kkZfjr ek=k ls vf/kd iznw"kdksa dk mRltZu mUgsa n.M dk Hkkxh cuk;sxh vkSj iznw"kdksa ds mRltZu ij 

jksd yxkus gsrq i;kZoj.k laj{k.k fu;ekoyh 1986 Hkh cuk;h x;h gSA blh izdkj vf/k- dh /kkjk 8 

ifjladVe; inkFkksZ ds gS.Mfyax ds fy, Hkh fu;e izLrqr djrh gSA blh izdkj ty iznw"k.k fuokj.k ,oa 

fu;a=.k) vf/k&1974 dh /kkjk 47 ,oa 48 m|ksx ds dk;Zdkjh dks m|ksx }kjk ofg lzkfor iznw"kdksa ds fy, 

ftEesnkj cukrh gS rFkk ok;q iznw"k.k fuokj.k ,oa fu;a=.k vf/k&1981 dh /kkjk 40 izko/kku djrh gS fd 

iznw"kdksa dk fuf’pr ek=k ls vf/kd mRltZu djrs le; dEiuh ds O;olk; dks izcaf/kr djus okys fdlh 

Hkh O;fDr dks iznw"k.k gsrq lh/ks mrjnk;h cuk;k tk;sXkkA 

Hkkjr esa dkj[kkuk vf/k- dh /kkjk 41 dh mi/kkjk d ls t rd esa dkj[kkuksa }kjk mRlftZr iznw"k.k ij 

fu;a=.k gsrq fofHkUu izko/kku cuk;s x;s gS vkSj bl laca/k esa dsUnz ljdkj ,oa jkT; ljdkj dks i;kZIr 

’kfDr;kW iznku dh x;h gSA blh izdkj ls yksdnkf;Ro chek vf/k-1991 [krjukd m|ksxksa ij ;g nkf;Ro 

vf/kjksfir djrh gS fd muds }kjk NksM+s x;s iznw"kdksa ls gq, thou ,oa lEifr dh HkjikbZ Hkh muds }kjk 

dh tk;sA blh izdkj dk izko/ku jk"Vªh; i;kZoj.kh; vihy vFkkfjVh dk Hkh xBu 1997 esa fd;k x;kA 

i;kZoj.k laj{k.k esa mPpre U;k;ky; dh Hkwfedk 

 mRlftZr iznw"kdksa ,oa muls gksus okyh gkfu;ksa dks fu;af=r djus okyh fofHkUu fof/k;ksa dk fuekZ.k ljdkj 

}kjk fd;k x;k fQj Hkh ;g vius mn~ns’; vFkkZr~ i;kZoj.k laj{k.k esa foQy jgh gSaA vr% Hkkjrh; mPpre 

U;k;ky; }kjk vkS|ksxhdj.k ls Ik;kZoj.k dks cpkus gsrq vius fu.kZ;ksa esa U;kf;d lfØ;rk ds }kjk fofHkUu 

fl)karksa dk izfriknu fd;k tks cgqr izHkko iw.kZ lkfcr gq, gSA 

mPpre U;k;ky; us iznw"k.k ds ekeyksa esa fof/k ds dBksj nkf;Ro ds fl)kar dks ifjofrZr dj iw.kZ ,oa 

vR;kafrd :Ik ls nkf;Ro/khu Bgjk;k gS pkgs iznw"k.k dkfjr gksus esa muds }kjk dksbZ mis{kk ;k xyrh u 

jgh gksA mPpre U;k;ky; us i;kZoj.k iznw"k.k ds fu;a=.k ,oa iks"k.kh; fodkl gsrq fofHkUu oknksa esa 

fuEufyf[kr izeq[k fl)kar izfrikfnr fd;s gSA 

1-iznw"kd Hkqxrku dk fl)kar 2-yksdU;kl dk fl)kar 3-iwoZ lko/kkuh dk fl)kar 4-iw.kZ nkf;Ro dk fl)kar 

1-iznw"kd Hkqxrku dk fl)kar 

bl fl)kar dk izfriknu ,e-lh-esgrk cuke Hkkjr la?k ,- vkbZ- vkj- 1988 , ,l-lh-1037 ds ckn esa 

fd;k x;k bl fl)kar ds vuqlkj ;fn fdlh m|ksx ls fudyus okys cfgL=ko ls i;kZoj.k ij cqjk izHkko 

iM+rk gS rks og m|ksx dk Lokeh bl uqdlku gsrq Hkqxrku djsxk vkSj bl Hkqxrku dk mi;ksx i;kZoj.k 

ds iqu% lq/kkjus esa fd;k tk;sxkA 
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2- yksdU;kl dk fl)kar 

  ;g fl)kar iks"k.kh; fodkl ds laca/k esa U;k;ky; ds egRoiw.kZ n`f"Vdks.k dk izfriknu djrk gS 

ftls mPpre U;k;ky; us ,e-lh esgrk cuke~ deyukFk ,-vkbZ-vkj-1997,1 SCC- 388 esa izfrikfnr fd;kA 

bl fl)kar ds vuqlkj taxy, ufn;ka, igkM+ ,oa vU; izkd`frd lalk/kuksa ij laiw.kZ yksd dk lkewfgd 

vf/kdkj gS vkSj jkT; mls yksd ds Qk;ns gsrq U;kl ds :i esa /kkj.k djrh gSA bu lalk/kuksa dk iz;ksx 

dksbZ O;fDrxr fgr esa ugha dj ldrkA jkT; bldk iz;ksx bl izdkj lqfuf’pr djsxk ftlls orZeku ds 

lkFk lkFk vkusokyh ihf<+;ksa gsrq Hkh og lqjf{kr jgsA 

3- iwoZ lko/kkuh dk fl)kar 

   bl fl)kar dk izfriknu ,e-lh- esgrk cuke Hkkjr la?k A.I.R. 1997, 2 SCC 35 (rkt egy 

okn) esa mPpre U;k;ky; }kjk fd;k x;kA bl dsl esa dgk x;k fd ;g ckr vLohdk;Z gS fd fodkl 

,oa i;kZoj.k laj{k.k nksuksa ,d lkFk ugha gks ldrs ljdkj jk"Vªh; /kjksgj ,oa ikfjfLFkfrdh; ra= dks cpkus 

gsrq mi;qDr dne mBk;s ,oa mUgsa lqjf{kr jgsA 

4- iwoZ nkf;Ro dk fl)kar 

   bl fl)kar dk izfriknu ,e-lh-esgrk cuke Hkkjr la?k ,-vkbZ-vkj 1987 ,l-lh- 1086 esa fd;k 

x;k bl fl)kar ds vuqlkj ;fn fdlh m|ksx }kjk lzkfor iznw"kdksa ls fdlh Hkh thou ,oa lEifr;ksa dks 

uqdlku igqapkrk gS rks bl gsrq m|ksx ds Lokeh dk iw.kZ nksf;Ro gksxk Hkys mldk ,slh {kfrdkfjr gksus esa 

dksbZ mis{kk u fd xbZ gksA 

fu"d"kZ ,oa lq>ko 

vkS|ksfxd fodkl vkfFkZd o`f) gsrq vko’;d gS fdUrq ;g vkS|ksfxd fodkl i;kZoj.k dks nksgjs :i ls 

izHkkfor djrk gSA izFker% m|ksxksa ls tks tgjhyh xSls mRlftZr gksrh gS mlls ok;qeaMy esa iznw"k.k QSykus 

okyh xSlksa dh ek=k esa vR;kf/kd o`f) gksrh gSA m|ksxksa }kjk okfg% lzkfor nwf"kr ty ls ufn;ksa ,oa leqnzks 

ds ikfjLFkfrdh ra= ij cqjk izHkko iM+rk gS, nwljs rjQ m|ksxksa dks yxkus gsrq rFkk dbZ rjg ds m|ksxksa 

esa dPps eky ds :i esa mi;ksx gsrq Hkkjh ek=k esa isMksa dh dVkbZ dh tkrh gS ftlls i;kZoj.k ds lcls 

cMs laj{kd ouksa dk fouk’k lqfuf’pr gksrk gS lkFk gh lkFk m|ksxksa esa bLrseky gksus okys dks;ys ,oa vU; 

[kfutksa dh [kqnkbZ ls Hkh i;kZoj.k cqjs :i ls izHkkfor gksrk gSA vkS|ksxhdj.k vkSj lalk/kuksa ds rsth ls 

gksrs gq, nksgu us i;kZoj.k ,oa iks"k.kh; fodkl ij xaHkhj dqBkjk?kkr fd;k gS vkSj fo’ks"k :i ls taxyksa esa 

jgus okys ,oa ouksa ij fuHkZj thou dks [krjk mRiUu dj fn;k gSA 

vUrjkZ"Vªh; iks"k.kh; fodkl ds fy, iks"k.kh; vkS|ksfxdhdj.k vko’;d gS vr% vko’;d gS fd   

1- jk"Vªh; lkekftd vkfFkZd fodkl ,oa i;kZoj.k uhfr;ksa esa ojh;rk fu/kkZfjr dj l{ke dk;ZØe 

fodflr dj vkS|ksfxd iznw"k.k dks de fd;k tk;sA 

2- m|ksxksa dks izksRlkfgr fd;k tk;s fd os viuh izks|ksfxdh fodflr djus dh {kerk c<+k;s vkSj ,sls 

lk/ku iz;ksx esa ykos tks iznw"k.k mRiUu u djsaA 

3- fodkl’khy ns’kksa esa vkS|ksfxd izkS|ksfxdh ds fodkl ,oa vUrj.k dks izksRlkfgr fd;k tk;sA 
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4- iks"k.kh; vkS|ksfxd fodkl dks c<+kok nsus gsrq i;kZoj.kh; izHkko ewY;kadu dks fodflr, ifj"dr̀ 

,oa ykxw fd;k tk;sA 

5- de vif’k"V iSnk djus okys inkFkksZ ds iz;ksx dks izksRlkfgr fd;k tk;sA 

lanHkZ xzaFk lwph& 

1- diwj, ,l-ds-, “vUrjkZ"Vªh; fof/k“ bykgkckn ykW ,tsalh bykgkckn, 2020A 

2- vxzoky, ,p- vks-, “vUrjkZ"Vªh; fof/k“ lsUVªy ykW ifCysds’ku bykgkckn 2021A  

3- tloky ,oa fu"Bk tloky ijethr  “i;kZoj.k fof/k“ bykgkckn ykW ,tsalh bykgkckn 2001A 

4- eksgEen gqlSu ds- ,l-, “oYMZ lfeV vku lLVusoy MsoyiesaV ,su ,izhly, tuZy vkWQ bf.M;u 

ykW bULVhV~;wV“ ubZ fnYyh flrEcj 2002A 

5- [kku, vkbZ- ,-, “buok;jesUVy ykW, lsUVªy ykW“ ifCyds’ku bykgckn 2002A   
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varjkZ"Vªh; ekuoh; dkuwu ,oa i;kZoj.k lEesyu 

Vh- vkj- ikVys 

lgk;d izk/;kid ,oa foHkkxk/;{k ¼jktuhfr foKku½  

Bkdqj 'kksHkk flag] 'kkldh; egkfo|ky; iRFkyxkao] ftyk & t’kiqj ¼N0x0½ 

 

1-0 vUrZjk"Vªh; ekuoh; dkuwu vkSj i;kZoj.k le>kSrs 

         i;kZoj.k laj{k.k dh leL;k vkt fo’o ds le> ,d cM+h pqukSrh gSaA fo’o dk yxHkx gj ns’k 

bl leL;k ds lek/kku ds fy, vyx&vyx rjhds ls iz;kljr gSaA i;kZoj.kh; laca/kh dkuwu i;kZoj.k ds 

laj{k.k o izk—frd lalk/kuksa ds mi;ksx dks fu;af=r djus eas ,d cgqr gh egRoiw.kZ Hkwfedk fuHkkrs gSaA 

i;kZoj.k&laca/kh dkuwuksa dh lQyrk eq[; :i ls bl ckr ij fuHkZj djrh gS fd mudks fdl izdkj ykxw 

djrs gSA dkuwu ,d LoLFk i;kZoj.k dks dk;e j[kus ds fy, vke turk dks f’kf{kr djus dk Hkh ,d 

vueksy ea= gSA vUrjkZ"VªhZ; dkuwu o fu;e le>kSrk] foKfIr o laf/k ds ukeksa ls tkus tkrs gSA 

   ns’k ds lkjs dkuwuksa dh mRifRr i;kZoj.k dh leL;kvksa ls tqM+h gSaA i;kZoj.k ds laj{k.k ds fy, 

izHkko’kkyh dkuwuksa o fu;ekas dk gksuk vko’;d gS ugha rks] c<+rh tula[;k dh vf/kd lk/kuksa dh 

vko’;drk i;kZoj.k ij cgqr Hkkj Mky nsxhA bu fu;eksa dks ykxw djuk nwljk eq[; igyw gSaA i;kZoj.k 

dks vkSj vf/kd gkfu gksus ,oa iznw"k.k ls cpkus ds fy, bu dkuwuksa&fu;eksa dks cyiwoZd rFkk izHkko’kkyh 

<ax ls ykxw djuk vfr vko’;d gSA 

i;kZoj.k dk {k; ,d vUrjkZ"Vªh; leL;k gSa ftlds vUrxZr ty iznw"k.k] /ofu iznw"k.k] jklk;fud izokg] 

uxjhdj.k] tula[;k foLQksV Xykscy okfeZax] foKku vkSj rduhd dk vizR;kf’kr izlkj vkfn ,sls izeq[k 

dkj.k gSa ftudh otg ls i;kZoj.k dk fnu izfrfnu i;kZoj.k dh leL;k,a mRiUu gks jgh gSA vUrjkZ"Vªh; 

dkuwu ds vUrxZr izR;sd jkT; dk ;g drZO; gSaA fd og vius jkT; {ks= esa ,slk dksbZ dk;Z u djsaA fd 

ml {ks= esa ckgj i;kZoj.k laca/kh uqdlku o gkfu mRiUUk gksA 

     la;qDr jk"Vª ds izkjfEHkd n’kdks es ai;kZoj.kh; fpark, dgh&dgh vUrjkZ"Vªh; ,tsaMk lwph ij vkrh 

FkhA lu~ 1960 ds n’kd esa leqnzh iznw"k.k] fo’ks"kdj rsy ds cgko ls lacaf/kr dqN le>kSrs gq, FksaA ysfdu 

oSf’od Lrj ij i;kZoj.k ds {k; ds c<+rs izek.k ds dkj.k 1970 ds n’kd~ ls vUrjkZ"Vªh; leqnk; us bldh 

ikfjfLFkfrd ra= ,oa lekt ij fodkl ds izHkko ij yxkrkj fpUrk O;Dr dhA vkfFkZd fodkl ,oa i;kZoj.k 

{k; ds chPk laca/k dks loZizFke 1972 esa LVkWd gkse esa ekuo i;kZoj.k ij la;qDr jk"Vª lEesyu ds ,stsaMk 

esa 'kkfey fd;k x;k FkkA bl lEesyu ds ckn ljdkj us la;qDr jk"Vª i;kZoj.k dk;Zdze ¼UNEP½ LFkkfir 

fd;k tks ,d eq[; oSf’od i;kZoj.kh; ,stsalh ds :i esa dk;Z dj jgk gSA lu~ 1973 eas la;qDr jk"Vª us 

if’peh vQzhdk esa e:LFkyhdj.k foLRkkj dks de djus ds iz;klksa dks c<+kus ds fy, lqMkuksa&lgsfy;u 

dk;kZy; dh LFkkiuk dh vkSj jk"VªhZ; vkfFkZd fu;kstu ,oa fu.kZ; izfdz;k esa i;kZoj.kh; fparkvksa dks 'kkfey 

djus dk dke Hkh pyrk jgk gSA 1980 dk n’kd~ i;kZoj.kh; fo"k;ksa ij lHkh jkT;ksa ds e/; vkstkus ijr 

dks lqjf{kr j[kus ,oa fo"kSys xSal ds mRltZu dh xfr dks fu;af=r djus okys laf/k;ksa dk lekos’k FkkA lu~ 

1983 esa la;qDr jk"Vª egklHkk }kjk LFkkfir i;kZoj.k ,oa fodkl ij fo’o vk;ksx us ,d u;s izdkj dh 
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fodkl dh t:jr ,oa i;kZoj.k lalk/kuksa dks lqjf{kr j[kus dh igy Hkh lEefyr dh xbZA egklHkk dks 

izLrqr vk;ksx dh lu~ 1987 dh fjiksVZ esa lrr~ fodkl ;k fVdkÅ fodkl dh vo/kkj.kk j[kh xbZA 

    i;kZoj.k laj{k.k gsrq vaUrjkZ"Vªh; dkuwu dh O;oLFkk dh xbZ gSA ftlds vUrxZr ysdlsDl lEesyu 

¼1949½ bl ckr ij cy fn;k x;k fd iz—fr ds midj.k ,d uSlfxZd cikSrh ds :i esa gSaA ftUgsa 'kh?kzrk 

ls u"V ugha djuk pkfg,A vktknh ds igys vktknh ds iwoZ igyh ckj ou vf/kfu;e 1927 }kjk i;kZoj.k 

laj{k.k dh ckr dgh xbZ FkhA Lora=rk izkfIr ds ckn Hkkjrh; lafo/kku esa i;kZoj.k laj{k.k ds fofHkUu 

mica/kksa dks LFkku fn;k x;kA lafo/kku ds vuqPNsn 51A ¼G½ ds vuqlkj izR;sd ukxfjd dk ;g drZO; gSaa 

fd og izk—frd i;kZoj.k dh j{kk] izk—frd i;kZoj.k dk lao/kZu djsa ,oa oU; thoksa ds izfr n;kHkko j[ksA 

   i;kZoj.k ds laj{k.k ds fy, vuqPNsn 48 A Li"V djrk gS& ;g izR;sd jkT; dk drZO; gSa fd og u 

dsoy i;kZoj.k dk cpko ,oa lq/kkj djsaA cfYd ns’k ds ouksa vkSj oU; thou dk Hkh laj{k.k djsaA 

gekjs ns’k esa 200 ls Hkh vf/kd vf/kfu;e cus gSA ;gka ge fuEukafdr lkr vf/kfu;eksa dk s v/;;u djsaxs%  

1- i;kZoj.k ¼laj{k.k½ vf/kfu;e] 1986  

2- ok;q ¼iznw"k.k fuokj.k rFkk fu;a=.k½ vf/kfu;e] 1981 

3- ty ¼iznw"k.k fuokj.k rFkk fu;a=.k½ vf/kfu;e] 1974 

4- oU; thou ¼laj{k.k½ vf/kfu;e] 1972  

5- ou ¼laj{k.k½ vf/kfu;e] 1980  

6- /ofu iznw"k.k ¼fofu;eu½ ,oa fu;a=.k fu;e] 2000 

7- i;kZoj.k ¼laj{k.k½ vf/kfu;e] 1986 

8- tSo fofo/krk vf/kfu;e] 2000 

9- jk"Vªh; gfjr izkf/kdj.k dkuwu 2010 

1-1 i;kZoj.k dkuwu dks ykxw djus esa ck/kk, 

    dsUnz o jkT; ljdkjksa }kjk i;kZoj.k lqj{kk] izk—frd lalk/kuksa ds laj{k.k] ty rFkk ok;q iznw"k.k 

fu;a=.k] oU; tho laj{k.k vkfn ls lEcfU/kr vusd vf/kfu;e ikfjr fd;s x;s gSA ysfdu bu vf/kfu;eksa 

dks ykxw djus esa vusd ck/kk,a vkrh gSA buesa ls dqN fuEufyf[kr gS& 

1- c<+rh gqbZ tula[;k % vf/kd tula[;k ncko ds dkj.k i;kZoj.kh; dkuwuksa dks ykxw djus ds fy, 

cgqr vf/kd /ku] le; rFkk tu’kfDr dh vko’;drk gksrh gSA bl izdkj vf/kd tula[;k vius 

vki es ai;kZoj.kh; dkuwuksaa ds ykxw djus esa lcls cM+h ck/kd gSA 

2- vf’k{kk: i;kZoj.k dkuwuksa dks ykxw djus esa f’k{kk dh cM+h vge Hkwfedk gksrh gSA fodkl’khy ns’kksa 

esa tgka f’k{kk dk Lrj cgqr de gSA ogka i;kZoj.k dkuwukas dks ykxw djus esa vf/kd ck/kk,a vkrh 

gS] D;ksfd vf’kf{kr O;fDr bu dkuwuksa ds egRo dks ugha le>rk A 
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3- Kku ,oa tkx:drk dk vHkko% vusd f’kf{kr yksx Hkh i;kZoj.kh; dkuwuksa ls vufHkK gSA vr% 

i;kZoj.kh; dkuwuksa dk Kku djkuk vko’;d gSA blds fy, bu dkuwuksa ds vFkZ o egRo dk 

O;kid izpkj&izlkj vko’;d gSA 

4- i;kZIr dkuwu dk vHkko: oSls rks i;kZoj.k lqj{kk o laj{k.k gsrq vusd dkuwu cuk;s x;s gS] fQj 

Hkh ou o oU; thoksa ds mi;ksx o O;olk,] tyk’k;ksa dks xUnk djus ls jksdus] [kuu vkfn ls 

lEcfU/kr ekeyksa es i;kZIr dkuwuksa dk vHkko gSA dqN ekeyksa esa dkuwuksa esa [kkfe;ka Hkh gS] yksx 

ftldk vuqfpr Qk;nk mBkrs gSA 

5- vkfFkZd dkj.k % vf/kd ykHkktZu ds ykyp  esa xyr rjhds ls lalk/kuksa dk nksgu gksrk gSA gekjs 

ns’k esa FkksM+s ls iSlk dh fj’or nsdj fdlh vf/kdkjh ls xyr rjhds ls vuqefr izkIr dj ysuk 

,d vke ckr gks x;h gSA NksVs m|ksxksa esa vkfFkZd raaxh ds dkj.k vif’k"Vks dk iqupZdz.k ugha fd;k 

tk ldrkA cM+s&cM+s m|ksxifr rFkk rLdj /ku ds ykyp esa dkuwuh [kkfe;ka dk Qk;nk mBkrs 

gSA 

6- /kkfeZd jhrh&fjokt% fofHkUUk /kkfeZd vk;kstuksa ds rgr~ ewfrZ;ksaa] rkft;k¡ ] iwtk] lkekxzh vkfn dks 

tyk’k;ksa esa izokfgr dj fn;k tkrk gSA bl izdkj ds eqn~ns pwwafd tuHkkouk ls tqM+s gksrs gS] 

blfy, buesa i;kZoj.kh; dkuwuksa dk l[rh ls ikyu ugha fd;k tk ldrkA 

1-2 i;kZoj.k laj{k.k ds vUrjkZ"Vªh; dkuwu 

      orZeku esa fdlh Hkh vUrjkZ"Vªh; vk;ksx dks ;g vf/kdkj ughaa gSa fd og jk"Vªh; vk;ksaxks }kjk ikfjr 

fu;eksa dh rjg fu;e cuk lds vkSj u gh oSf’od Lrj ij lk/kuksa ds fu;a=.k dk vf/kdkj fdlh varjkZ"Vªh; 

,tsalh dks izkIr gksA lds ifj.kkeLo:i] varjkZ"Vªh; dkuwu&iz.kkyh dks lc lewgksa dh lgefr ij fuHkZj 

gksuk iM+rk gSA cgqn~ns’kh; Lrj ds dqN en~nksa dk lacks/ku mu uhfr;ksa] le>kSrksa o laf/k;ksa dk feyk&tqyk 

dk;Z gSA ftUgsa ge vke rkSj ls varjkZ"Vªh; i;kZoj.k laca/kh dkuwu ds uke ls tkurs gSaA vf/kdrj vUrjkZ"Vªh; 

iSekus ds dkuwu vkSj fu;e os vUrjkZ"Vªh; i;kZoj.k laca/kh dkuwu ds uke ls tkurs gSA  

       vf/kdka’k vUrjkZ"Vªh; dkuwu vkSj fu;e os vUrjkZ"Vªh; le>kSrs gSa ftudk lHkh LosPNk ls ikyu 

djrs gSaA ;g lgefr izk;% vUrjkZ"Vªh; le>kSrs vFkok laf/k;ksa ds ek/;e ls ikfjr gqbZ gSaA ftu ns’kksa us 

bu le>kSrksa dks ekuus dh lgefr ns nh gS] mUgsa ikVhZ ds uke ls cqyk;k tkrk gSA ;g le>kSrk ,d <kaps 

dks iznku djrk gS ftldk vknj u dsoy gj ,d ikVhZ dks djuk iM+sxk] cfYd gj ikVhZ dk ;g drZO; 

gS fd og [kqn dh jk"Vªh; dkuwu& iz.kkyh dk fuekZ.k djds bl le>kSrs dks vius jk"Vªh; Lrj ij ykxw 

djsaA bu le>kSrksa dk lg;ksx nsus ds fy,] dqN le; ds izksVksdksy Hkh fufeZr djus iM+rs gSA 

     ^izksVksdksy* ¼Protocol½ dk vk’k; ,d ,slh vUrjkZ"Vªh; lgefr gS tks Lo;a vius cy ij rks [kM+h 

gksrh gS] ijUrq bldk ekStwnk le>kSrs ds lkFk xgjk laca/k Hkh gSA bldk vFkZ ;g gqvk fd tyok;q dk 

xbZ tkudkjh ij ubZ vkxs dh ubZ&ubZ ckrksa dks fodflr djrk gSA  

     f}rh; fo’o ;q) ds i’pkr~ tyok;q ifjorZu dks ysdj oSf’od Lrj ij ppZk,¡ izkjaHk gqbZA 1972 esa 

LohMu dh jkt/kkuh LVkWdgkse esa igyk lEesyu vk;ksftr fd;k x;kA bu lEesyuksa esa r; gqvk fd izR;sd 

ns’k tyok;q ifjorZu ls fuiVus ds fy, ?kjsyq fu;e cuk,xkA bl vk’k; dh iqf"V gsrq 1972 esa gh la;qDr 

jk"Vª i;kZoj.k dk;Zdze ¼UNEP½ dk xBu fd;k x;k rFkk uSjksch dks bldk eq[;ky; cuk;k x;kA 
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       tyok;q ifjorZu ij gq, lEesyuksa dks gh i;kZoj.k lEesyu dgrs gS] tks i;kZoj.k laj{k.k fy, 

la;qDr jk"Vª }kjk vUrjkZ"Vªh; Lrj ij vk;ksftr fd;s x,A 

jkelj le>kSrk ¼vknzZHkwfe le>kSrk½  

 ;g vUrjkZ"Vªh; le>kSrk 2 Qjojh 1971 esa bZjku ds dSfIl;u lkxj ds rV ij fLFkr 'kgj jkelj esa 

gLrk{kkj fd, x, FksA blfy;s bls jkelj le>kSrk dgk tkrk gSA dqN yksx bl le>kSrs dks vknzZHkwfe 

le>kSrk (Wetland Convention) Hkh dgrs gSA ;g 1975 esa ykxw gqbZA tks vknzZ Hkwfe ds laj{k.k dk 

lnqi;ksx ds fy, vUrjkZ"Vªh; lg;ksx dk <kapk iznku djrk gSA la;qDr jk"Vª dh 'kSf{kd] oSKkfud vkSj 

lkaL—frd laxBu ¼UNESCO½ us blesa lw=/kkj dh Hkwfedk fuoZgu fd;k gSA Hkkjr us bl le>kSrs ij 

1981 esa gLrk{kkj fd,A  bldk eq[; dk;kZy; jkelj C;wjks Xyk.M] fLoVtjyS.M esa fLFkr gSA Hkkjr esa 

vknZzHkwfe ds laj{k.k ds ekeyksa ds fy, dsUnzh; i;kZoj.k] ou ,oa tyok;q ifjorZu ea=ky; uksMy ea=ky; 

?kksf"kr gSA Hkkjr esa lEiw.kZ Hkwfe ds 4-7 izfr’kr ij vknzZHkwfe QSyh gqbZ gSA Hkkjr esa jkelj laf/k }kjk lqjf{kr 

LFkyksa esa 2019 esa 11 ,oa 2020 esa 5 u,  vknzZHkwfe;ksa dks TkksM+ fn;k gSaSA orZeku esa jkelj le>kSrs ds 

vUrxZr Hkkjr esa ekU;rk izkIr LFkyksa dh la[;k 42 gks xbZ gSA Hkkjr dk 42 ok¡ jkelj {ks= Rlksdj 

¼yn~nk[k½ dks 2020 esa 'kkfey fd;k x;k gSA fo’o Hkj esa jkelj LFkyksa dh dqy la[;k 23]88 gSaA fo’o 

vknzZHkwfe 2020 dh Fkhe& ^^vknzZHkwfe vkSj tSo fofo/krk** gSaA Hkkjr esa vknzZHkwfe;ksa ds vUrxZr lkoZf/kd {ks= 

okyk jkT; xqtjkr rFkk nwljs ij vka/kzizns’k vkrk gSA  

 mn~sn’;&  bl le>kSrs ds mns~n’; esa eq[; ls tyh; Hkwfe dh gkfu dks jksduk] isM+&ikS/kksa vkSj i’kqvksa 

vkSj muls lacaf/kr i;kZoj.kh; izfdz;kvksa dk laj{k.k djuk gSA bl le>kSrs ds eq[; fcUnq fuEukuqlkj gS& 

1- ,d ;k vf/kd vknzZ Hkwfe okys LFkkuksa dks vUrjk"VªhZ; vknzZ Hkwfe LFkyksa dh lwph esa lfEefyr djukA 

2- vknzZ Hkwfe {ks=ksa ds laj{k.k dks izksRlkfgr djukA 

3- esuxzkso ikni LFkyksa ds cqf)erkiw.kZ iz;ksx dks izksRlkfgr djukA 

4- le>kSrk ykxw djus gsrq vU; izkarks ls lykg dj] nks ;k vf/kd ns’kksa ds e/; iM+us okyh vknzZ Hkwfe] 

vkil es  

5- forfjr gksus okys unh] tyk’k; vkfn ty O;oLFkk,a ,oa iztkfr;ksa ds Hkkx ds laca/k esa fu.kZ; djukA 

6- vknzZ Hkwfe {ks=ksa dh ;kstukvksa ds fodkl ds laca/k esa ppkZ djukA 

7- vknzZ {ks=ksa ds laca/k esa vuqla/kku ,oa lapkyu izf’k{k.k dks izksRlkgu nsukA 

8- okVj Qkmy ds ykHk ds fy, tyh; {ks=ksa ds lapkyu le>kSrs esa lwpuk fu/kkZfjr djukA 

9- vknzZ Hkwfe fjtoZ LFkyksa dh LFkkiuk djukA 

LVkWdgkse lEesyu & 1972  

i;kZoj.k laj{k.k ds lacf/kar laHkkfor [krjksa ls fo’o esa tkx:drk mRiUUk djus ds mn~ns’; ls igyh ckj 

la;qDr jk"Vª ds rRoko/kku esa 3&16 twu]  1972 esa LOkhMu ds LVkWdgkse ,d lEesyu vk;ksftr fd;k x;k 

FkkA bls LVkWdgkse i;kZoj.k ,oa fodkl lEesyu 1972 ds uke ls tkuk tkrk gSA  
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LVkWdgkse lEesyu esa lHkh ds fy, ,d gh i`Foh fl)kar dk izfriknu fd;k x;k Fkk] ftlds varxZr dgk 

x;k fd dksbZ Hkh jk"Vª fo’ks"k vius {ks= esa ,slh dksbZ Hkh xfrfof/k ugha djsxk ftldk izHkko i;kZoj.k ij 

iM+rk gksA lEesyu ds nkSjku la;qDr jk"Vª i;kZoj.k dk;Zdze ¼UNEP½ dk tUe gqvk ftldk orZeku 

eq[;ky; dsU;k ns’k ds uSjksch 'kgj esa fLFkr gSA LVkWdgkse lEesyu esa nqfu;k ds 119 ns’kksa us Hkkx fy;k 

FkkA Hkkjr ds rRdkyhu iz/kku ea=h Jherh bfUnjk xka/kh us LVkWdgkse lEesyu esa Hkkx fy;k FkkA vkSj Hkkjr 

ds fy, ,d fo’ks"k i;kZoj.k uhfr dh ?kks"k.kk dh FkhA  

bl lEesyu esa ekuoh; i;kZoj.k ?kks"k.kkvksa dks Loh—r fd;k x;kA blds izeq[k nks Hkkx FksA ftlds izFke 

Hkkx esa euq"; vkSj mlds i;kZoj.k ds laca/k esa Kkr lR;ksa dh ?kks"k.kk gSaA vkSj nwljs Hkkx esa 26 fl)kUrksa 

dk izfriknu fd;k x;k gSA dqN egRoiw.kZ fl)kar fuEu gSA 

• i`Foh ds lHkh lalk/kuksa ftlesa ty] ok;q] LFky] tho tUrq]  rFkk izk—frd ikfjfLFkfrdh ra= ds 

fofHkUu  izdkj 'kkfey gS] mudk laj{k.k] mfpr izcU/ku ,oa fopkjiw.kZ ;kstukvksa ds ek/;e esa 

orZeku o Hkkoh ih<+h ds fgr esa fd;k tkuk pkfg,A 

• euq"; dks LoPN o mi;qDr i;kZoj.k esaaaaaa a Lora=rk] lekurk ,oa thou dh i;kZIr fLFkfr;ksa dk ewy 

vf/kdkj gSA ;g vf/kdkj mls xfjekiw.kZ o LoLFk thou;kiu dh vuqefr iznku djrk gSA mls 

orZeku ,oa Hkkoh ihf<+;ksa ds fy, i;kZoj.k dh j{kk o lq/kkj djus dk nkf;Ro Hkh iznku djrk gSA 

• lHkh izkar ekuo LokLF; izfr [krjk mRiUu djus] thfor lalk/kuksa] leqnzh thou dks gkfu igq¡pkus] 

leqnzh iznw"k.k dks jksdus ds fy, lHkh lEHko dne mBk;saxsA 

• lHkh izkarks dks mudh i;kZoj.kh; uhfr;ksa ds vuq:i lalk/kukas ds nksgu dk iw.kZ vf/kdkj gSA ysfdu 

mudk ;g lqfuf’pr djus dk nkf;Ro Hkh gS fd muds vf/kdkj ;k fu;a=.k esa ysus okys fdz;kdykiksa 

ls mu jkT;ksa ls ;k mudh lhek ds ckgj ds {ks=ksa ds i;kZoj.k dks gkfu ugha igq¡pk;sxsaA 

• izkar vius vf/kdkjksa rFkk fu;a=.k ds vUrxZr fd;s x;s dk;ksZ }kjk mRiUu iznw"k.k rFkk vU; 

i;kZoj.k {kfr ls ihfM+rks ds fy, nkf;Ro ds laca/k esa vUrjkZ"Vªh; dkuwu dks vkxs fodkl djus ds 

lg;ksx djsaxsA 

1- gsyfladh lEesyu & 1974  

gsyfladh lEesyu dk vk;kstu fQuySaM ns’k ds gsyfladh 'kgj esa 1974 bZ- esa fd;k x;k FkkA bl 

lEesyu dk eq[; fo"k; ^leqnzh i;kZoj.k* dh j{kk djuk j[kk x;k FkkA bl lEesyu ds fo"k; 

¼leqnzh i;kZoj.k dh j{kk djuk½ dks Li"V :i ls ifjHkkf"kr u fd;s tkus ds dkj.k ;g lEesyu 

vlQy gks x;kA 

2- yanu lEesyu & 1975  

yanu lEesyu dk vk;kstu fczVsu ds yUnu 'kgj esa 1975 bZ- esa fd;k x;k FkkA bl lEesyu dk 

eq[; fo"k; ^leqnzh dpjs dks cgkj gh jksdk tk;sxkA vkSj leqnz esa fo|eku dpjs dk izHkkoh 

fuLrkj.k fd;k tk;sxkA 
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3- fo;uk lEesyu & 1985  

fo;uk lEesyu dk vk;kstu vkfLVª;k ns’k esa fLFkr fo;uk 'kgj esa 1985 bZ- fd;k x;k Fkk] 

blhfy;s bl lEesyu dks fo;uk lEesyu dgrs gSaA bl lEesyu dk eq[; fo"k; vkstksu ijr dk 

laj{k.k j[kk x;k FkkA bl lEesyu }kjk lHkh jk"Vª ,der gksdj ,slh xSlksa ds oSdfYid Jksrksa ds 

p;u ds fy, lger gq, tks vkstksu ijr ds fy, gkfudkjd FkhaA 

vkstksu ijr dk laj{k.k 

vkstksu ijr vkstksu v.kqvksa dh ,d ijr gS] tks ok;qeaMy esa ikbZ tkrh gSA vkstksu ijr i`Foh dks lw;Z 

dh gkfudkjd vYVªk ok;ysV fdj.kksa ls cpkrh gSA 1995 ls gj lky 16 flracj dks vkstksu ijr ds 

laj{k.k ds fy, fo’o vkstksu fnol ;k vkstksu ijr laj{k.k dk vk;kstu fd;k tkrk gSA 

vkstksu ijr dk gkfu lcls vf/kd nf{k.kh xksyk)Z esa vaVkdZfVd {ks= esa gqvk gSA vkstksu {kj.k inkFkZ 

izeq[krk ls ,;j daMh’kuj] jsfQztjsVj o IykfLVd vkfn ds bLrseky esa mRlftZr gksrs gSA Dyksjks¶yksjksdkcZu 

¼CFC½ vktksu ijr esa gksus okys fo?kVu ds fy, mRrjnk;h gSaA blds vykok gSykstksu] feFkkby DyksjksQkeZ]  

dkcZu VsVªkDyksjkbM vkfn jlk;u inkFkZ Hkh vkstksu dks u"V djus esa l{ke gSA bu jklk;fud inkFkksZa dks 

gh vkstksu {kj.k inkFkZa dgrs gSaA  

1- eksfVª;y izksVksdkWy & 1987  

bl lEesyu dk vk;kstu dukM+k ns’k ds ekWfUVª;y 'kgj esa 16 flracj 1987 bZ- esa fd;k x;k 

FkkA eksfVª;y izksVksdkWy dk Hkh eqn~nk ;k fo"k; fo;uk lEesyu ls gh vkstksu ijr dk laj{k.k j[kk 

x;k FkkA ;g laf/k fofHkUu lnL; ns’kksa ds chp esa 1 tuojh 1989 dks gsYukfladh esa izHkkoh gqbZA 

rc ls vkt rd bl laf/k esa dbZ ckj la’kks/ku gks pqds gSA ;g la’kks/ku dze’k% yanu 1990] uSjksch 

1999] dksiugsxu 1992] fo;uk 1995] ekWfUVª;y 1997] vkWLVªsfy;k 1998] chftax 1999] vkSj 

ekWfUVª;y 2007A 

bl lEesyu ds ek/;e ls lHkh jk"Vª ,d er gksdj ,slh xSlksa esa dVkSrh ds fy, rS;kj gq, tks 

vkstksu ijr esa gksus okys fo?kVu ds fy, mRrjnk;h gSA  bl le>kSrs ds QyLo:i gh v.VkdZfVdk 

esa gqvkA vkstksu fNnz /khjs&/khjs Bhd gks jgk gSaA tyok;q vuqekuksa ls ladsr feyrk gSa fd vkstksu 

ijr dk Lo:i 2050&2070 ds chp 1980 ds vkstksu Lrj ij iqu% vk tk,xkA vc rd nks vkstksu 

laf/k;k¡ gks pqdh gSaA ftudh lgefr 197 ns’kksa ds lkFk dh xbZ gSA ;g laf/k la;qDr jk"Vª ds 

bfrgkl esa lcls lQy laf/k ds :i esa tkuh tkrh gSA 

2- VksjaVks lEesyu & 1988 

bl lEesyu dk vk;kstu dukM+k ds VksjaVks 'kgj esa 1988 bZ- esa fd;k x;k FkkA bl lEesyu dk 

eq[; fo"k; xzhu gkml xSlksa ds varxZr vkusokyh xSl dkcZu MkbZ vkWDlkbM ¼CO2½ j[kk x;k FkkA  

bl lEesyu esa lHkh jk"Vª ,d :i ls Hkkxhnkj ugha gq, blfy, ;g lEesyu vlQy gks x;kA 
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3- i`Foh lEesyu ¼fj;ks lEesyu½ & 1992 

bl lEesyu dk vk;kstu czkthy dh rkRdkfyd jkt/kkuh fj;kss&Mh&tsusjks esa 3&14 twu  1992 

bZ- vk;ksftr fd;k x;k FkkA bl lEesyu dks fj;ks lEesyu ds uke ls Hkh tkuk tkrk gSA la;qDr 

jk"Vª dh i;kZoj.k ,oa fodkl vf/kos’ku dh egRoiw.kZ laf/k dh igy dks tyok;q ifjorZu ij 

la;qDr jk"Vª ds vf/kos’u ds uke ls Hkh tkuk tkrk gSA blesa 178  ns’kksa ds izfrfuf/k;ksa] gtkjkas 

Lo;alsoh laxBuksa vkSj vusd cgqjk"Vªh; fuxeksa us Hkkx fy;kA bl lEesyu esa gh fo’o jktuhfr 

es i;kZoj.k dks ,d Bksl Lo:i feykA  

   bl lEesyu es ai;kZoj.k dh nh?kksZmi;ksxh fodkl dh vo/kkj.kk dks fodflr djus ij cy 

fn;k x;k FkkA bl le>kSrs ij 150 ls vf/kd ns’kksa us gLrk{kj fd, FksA Hkkjr us 1994 esa bl 

le>kSrs ij gLrk{kj fd,A bl lEesyu ds fcUnq fuEu gSaA 

1- ekuo tkfr nh?kkZsi;ksxh fodkl ds dsUnz gS rFkk iz—fr ds lkFk ekuo LoLFk ,oa mRikndrk okyk 

thou thus dk gdnkj gSA 

2- lHkh izkar xjhch nwj djus esa ,d nwljs dk lg;ksx djsaA 

3- lHkh izkar i;kZoj.k laj{k.k laca/kh funsZ’kksa dks tuekul esa igq¡pk,A 

4- leLr ekuoksa dk vf/kdkj gS fd os Lo;a ds fodkl gsrq lkekU; larks"kizn i;kZoj.k esa fuokl djsaA 

5- izkar i;kZoj.k laj{k.k laca/kh dkuwuksa dk l[rh ls ikyuk djk,A 

6- lHkh euq"; lalk/kuksa dks U;k;ksfpr iz;ksx djsA Hkkoh ih<+h dh vko’;drkvksa dks /;ku esa j[kus gq, 

viuh vko’;drkvksa dh iwfrZ djsaA 

7- tu ;krk;kr ds lk/kuksa ds iz;ksx esa lko/kkuh djds iznw"k.k ds Lrj dks de fd;k tk,A 

8- thok’e bZ/ku ds iz;ksx dks de dj ÅtkZ ds oSdfYid L=ksrksa dk mi;ksx djsaA blls iznw"k.k de 

gksus ds lkFk&lkFk ÅtkZ laj{k.k Hkh gksxkA 

9- i;kZoj.kh; iznw"k.k ds L=ksrksa dk irk yxkdj muds fu;a=.k }kjk iznw"k.k dks de ;k lhfer djsaA 

10- euq"; dk vf/kdkj gS fd og vPNh xq.koRrk okys i;kZoj.k esa okl djs tgk¡ mldk thou Lrj 

mPp fdLe dk gksA 

bl lEesyu dk eq[; fo"k; 21oha lnh ds fy, i;kZoj.k ds egRoiw.kZ fu;eksa dk ,d nLrkostksa rS;kj 

djuk Fkk   

ftls ,tsaMk&21 ds uke ls tkuk tkrk gSA 
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,tsaMks&21 ¼Agenda - 21½  

,tsaMk&21 la;qDr jk"Vª] ljdkjksa] vkSj izeq[k lewgksa }kjk izR;sd {ks= esa oSf’od] jk"Vªh; vkSj LFkkuh; Lrj 

ij 21 oha 'krkCnh ds fy, ,d O;kid ;kstuk gS] tks i;kZoj.k ij ekuo ds izHkko ij vk/kkfjr gSA blds 

ek/;e ls lHkh jk"Vªksa ls fuosnu fd;k x;k fd og izk—frd larqyu dks cuk, j[ksa] i;kZoj.k ds iznw"k.k 

dks jksds rFkk lrr~ fodkl dk jkLrk viuk,aA ,tsaMk 21 ds izeq[k fcanq fuEu Fks& 

• ÅtkZ dk vf/kd dq’ky rjhds ls iz;ksx fd;k tk,A 

• fdlku dks i;kZoj.k laca/kh tkudkjh nh tk,A 

• iznw"k.k QSykus okyksa ij Hkkjh vFkZnaM yxk;k tk,A  

• i;kZoj.k ,oa fodkl ds e/; laca/k ds eqn~nks dks le>k tk,A 

lrr~ fodkl vk;ksx ¼CSD½ dks LFkkuh;] jk"Vªh;] {ks=h;  vkSj varjk"Vªh; Lrj ij le>kSrksa ds dk;kZUo;u 

ij fuxjkuh vkSj fjiksVZ djus ds fy, UNCED (United Nation Conference on Environment and 

Development ) ds izHkkoh vuqorhZ lqfuf’pr djus ds fy, fnlacj 1992 esa cuk;k x;k FkkA bl ckr ij 

lgefr cuh fd 1997 esa la;qDRk jk"Vª egklHkk dh fo’ks"k cSBd esa i`Foh f’k[kj lEesyu dh izxfr dh ikap 

lky dh leh{kk dh tk,xhA 

isfjl tyok;q le>kSrk  

;g tyok;q ifjorZu ij la;qDr jk"Vª QzseodZ dUos’ku ¼UNFCCC½ ds rgr ,d le>kSrk gSA bl le>kSrs 

ij 22 viSzy 2016 esa gLrk{kj fd, x, Fks vkSj ;g tyok;q ifjorZu 'keu] vuqdwyu vkSj for ls lacaf/kr 

gSA bl le>kSrs ij 196 ns’kksa ds izfrfuf/k;ksa u ppkZ dh FkhA 

Qzkal esa 21 oha Conference of the Parties lEesyu esa bl ij gLrk{kj fd, x, FksA orZeku esa] le>kSrs 

ds rgr ;w,u,Qlhlhlh ds 190 lnL; ny gSA rqdhZ] bZjku vkSj bjkd tSls ns’k blds i{kdkj ugha gSA 

4- U;w;kdZ lEesyu & 1997  

bl lEesyu dk vk;kstu vesfjdk ds okf’kaxVu jkT; ds U;w;kdZ 'kgj esa 1997 esa fd;k x;k FkkA bl 

lEesyu dk eq[; fo"k; ,tsaMk&21 dks izHkkoh cukuk j[kk x;k FkkA 

5- uSjksch ?kks"k.kk i=& 1997  

bl lEesyu dk vk;kstu dsU;k ns’k ds uSjksch 'kgj esa 1997 esa fd;k x;k FkkA uSjksch ?kks"k.kk i= vHkh 

rd gq, lHkh varjkZ"Vªh; laf/k;ksa dks izHkkoh cukus ds fy, fd;k x;k Fkk 
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4- D;ksVks izksVksdkWy & 1997 ¼Kyoto Protocol – 1997 ½ 

D;ksVk izksVksdkWy ,d ,slh vUrZjk"VªhZ; laf/k gSA tks fd tyok;q ifjorZu ,oa la;qDr jk"Vª la?k ds ekin.Mksa 

ds vuq:i fofHkUu ns’kksa dks xzhu gkml xSl mRltZu esa deh ykus ds Yk{;ksa dks ck/; djrh gSA bl 

lEesyu dk vk;kstu tkiku ds D;ksVks 'kgj esa 11 fnlacj 1997 bZ- esa fd;k x;k FkkA ,oa izHkkoh :i ls 

16 Qjojh 2005 dks ykxw fd;k x;kA blds vUrxZr 37 ns’kksa ds lkFk gh ;wjksih; la?k us r; fd;kA fd 

os xzhu gkml xSlksa ds mRltZu esa 18 izfr’kr rd deh yk;xsaA vkSj lu~ 2020 rd bl xSal ds mRltZu 

dksa lu~ 1990 ds xSl mRltZu Lrj rd ykus esa l{ke gksxsaA bl laf/k dks dqN u;sa vk;keksa ds lkFk nksgk 

le>kSrk fd;k x;kA lkFk gh dqN xSlksa ds ukeks esa lalks/ku fd;k x;kA ;g le>kSrk 8 fnlacj 2012 dks 

gqvk D;ksVks izkVksdkWy dk eq[; fo"k; xzhu gkWml xSlks ds varxZr dkcZu MkbZ vkWDlkbM ¼CO2½ j[kk x;k 

FkkA bl lEesyu esa lHkh jk"Vª ,der gksdj dkcZu MkbZ vkWDlkbM esa dVkSrh ds fy, lger gq,A 

6- fl,Vy lEesyu & 1999  

bl lEesyu dk vk;kstu vesfjdk ds okf’kaxVu jkT; ds fl,Vy 'kgj esa 1999 esa fd;k x;k FkkA bl 

lEesyu dk eq[; fo"k; fo’o O;kikj dh i;kZoj.k ds nk;js esa ykuk j[kk x;k FkkA 

7- tksgkUlcxZ lEesyu ¼fj;ks + 10½ & 2002 

bl lEesyu dk vk;kstu nf{k.k vQzhdk ds tksgkUlcxZ 'kgj esa o"kZ 2002 esa fd;k FkkA bl lEesyu dk 

eq[; fo"k; lrr fodkl (Sustainable Development) FkkA 

   lrr~ fodkl ¼Sustainable Development½ &  izk—frd lalk/kuksa dk ,slk vuwdwyu iz;ksx ftlls 

mldh mi;ksfxrk vkusokyh ih<+h ds fy, cuh jgs] lrr~ fodkl dgykrk gSA 

tksgkUlcxZ lEesyu ds }kjk oSf’od xjhch mUewyu ds fy, ^^fo’o ,dtqVrk dks"k** dh LFkkiuk dks eatwjh 

iznku dh xbZA 

8- fj;ks +20 &2012 

bl lEesyu dk vk;kstu czkthy ds fjvks&Mh&tsusfjvks 'kgj esa 2012 bZ- vk;ksftr fd;k x;k FkkA bl 

lEesyu dk eq[; fo"k; lrr~ fodkl ij cy nsuk j[kk x;k FkkA bles ^^¶;wpj oh okaV ¼Future We 

Want½ dh ladYiuk nh xbZ FkhA 

dksi lEEksyu 

;g i`Foh lEesyu dks lqpk: :i ls dk;ZkfUor djus ds fy, izfro"kZ gksus okyk UNFCCC ds varxZr 

lHkh ns’kksa dk dkaQzsl lEesyu gSA izFke lEesyu 1 viSzy 1995 dks cfyZu] teZuh esa gqvk FkkA 

1- dksi 3] D;ksVks] tkiku 1997 

2- fj;ks 10] fj;ks fM tsusfj;ks] czkthy 2002 

3- dksi 13] ckyh] b.Mksusf’k;k 2007 

4- dksi 15] dksiugsxu 2009 
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5- dksi 17] Mjcu] nf{k.k vQzhdk 2011 

6- dksi 18] nksgk lEesyu 2012  

7- dksi 19] okjlk lEesyu 2013 

8- dksi] 20 fyek 2014 

9- dksi] 21 isfjl] Qzkal 2015 

10- dksi] 22 ckck b/kyh lEesyu eksjDdks 2016 

11- dksi 23] ckWu  lEesyu teZuh 2017 

12- dksi 25] fpyh ¼v/;{krk½] eSfMªM Lisu 2019 

13- dksi 26] Xyklxks ¼v/;{krk½ United Kingdom- 2021  esa estckuh djsxkA  

¼Xyklxks esa uoacj esa vk;ksftr gksus okyh la;qDRk jk"Vª ds dksi 26 tyok;q ifjorZu lEesyu dh dksfoM&19 

ds dkj.k vxys lky ds fy, LFkfxr dj fn;k x;k gSA ;g fu.kZ; tyok;q ifjorZu ij la;qDr jk"Vª 

QszeodZ dUosa’ku ¼UNFCCC½ ds dksi C;wjks u ;wds vkSj brkyoh Hkkxhnkjh ds lkFk feydj fd;k gSA½ 

lEesyu lu~ fooj.k 

1- LVkdgkse lEesyu 1972 • la;qDr jk"Vª i;kZoj.k dk;ZØe (UNEP) dh LFkkiuk gqbZ 

• 5 twu dks fo’o i;kZOkj.k eukus dk fu.kZ; fy;k x;kA 

• bl lEesyu dks i;kZoj.k dk eSXukdkVkZ dgk tkrk gSA 

2- gsyfladh lEesyu 1974 • lkeqfnzd i;kZoj.k dh lqj{kk djuk bl lEesyu dk mn~ns’; 

FkkA 

3- yanu lEesyu 1975 • leqnz esa dpjs ds fuLrkj.k dk izfr"ks/kA 

4- fo;uk lEesyu 1985 • Hkkstu Lrj ¼ijr½ dk laj{k.k o izksVksdksy 1 tuojh 1989 

ls izHkkoh gSA 

5- ekWf.Vª;y lEesyu 1987 • Hkkstu ijr ds laj{k.k ds fy, igyk varjkZ"Vªh; le>kSrk 

¼ekafVª;y izksVksdky½ 16 flrEcj 1987 dks ykxq gqvk FkkA 

• blh lEesyu esa 16 flrEcj dks Hkkstu fnol eukus dk fu.kZ; 

fy;k x;kA 

6- fj;ks lEesyu 

¼i`Foh lEesyu½ 

1992 • i;kZoj.k fodkl ds fy, varjkZ"Vªh; lg;ksx gsrq ,ts.Mk & 

21 Lohd̀r fd;k x;kA 

• tyok;q ifjorZu ij la;qDr jk"Vª ÝseodZ dUosa’ku  

(UMFCCC) dh LFkkiuk dh xbZA 

7- uSjksch ?kks"k.kk i= 1997 • tyok;q ifjorZu laca/kh varjkZ"Vªh; laf/k;ksa dk izHkkoh 

fØ;kUo;uA 
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8- D;ksVks lEesyu@ 

D;ksVks izksVksdkWy 

¼i`Foh $ 5 lEesyu½ 

1997 • xzhu gkÅu xSlksa dh igpku rFkk Hkwe.Myh; rki dks de 

djukA 

• o"kZ 2008 rd o"kZ 1990 ds Lrj dks 5-2 izfr’kr mRltZu 

dVkSrh dk y{; j[kk x;kA 

9- tksgkUlcxZ fj;ks $10 

lEesyu ¼i`Foh $ 10½ 

lEesyu 

2002 • lrr~ fodkl ij fo’ks"k cy fn;k x;kA 

• fo’o ,dtqVrk dks"k dh LFkkiuk ij lgefr A 

10- nqljk ekWfVª;y 

lEesyu (UNFFCC) 

2005 • fodflr ns’kksa }kjk o"kZ 2012 rd xzhu gkÅl ds mRltZu 

dks de dj o"kZ 1990 ds Lrj rd ykukA 

11- uqlk gqvk lEesyu 

¼ckyh jksM eSi½ 

2007 • xzhu gkÅl xSlksa ds mRltZu ds nj dks o"kZ 2050 rd o"kZ 

2500 rd ds Lrj ij ykus dk iz;klA 

12- dksisu gstu lEesyu   

¼D;ksVks izksVksdkWy ds 

ckn½ 

2009 • fodflr vkSj vkS|ksfxd jk"Vªksa }kjk o"kZ 2020 rd xzhu gkÅl 

ds xSlksa ds mRltZu esa Hkkjh dVkSrh dk izko/kkuA 

• de dkcZu vFkZO;oLFkk ¼Low Carbon Economy½ dh 

ifjdYiuk dh xbZA 

13- dkudwu lEesyu 2010 • gfjr tyok;q dks"k ¼Green Climate Fund½ LFkkfir djus 

dk fu.kZ; fy;k x;kA 

14- Mjcu lEesyu 

(COP-17) 

2011 • Mjcu IysVQkeZ ds varxZr xzhu DykbesaV QaM dh ladYiuk 

dh xbZA 

15- nksgk lEesyu 

(COP-18) 

2012 • dkcZu MsoyiesaV esdsfuTe (CDM) ds varxZr iznw"k.k de 

djus dk iz;kl fd;k x;kA 

16- fj;ks $20 lEesyu 

¼i`Foh lEesyu&20½ 

2012 • i`Foh lEesyu ds nks n’kd iwjs gksus ds miy{k esa la;qDr jk"Vª 

dk lrr~ fodkl lEesyu ftlesa  n ¶;wpj oh okaV  elkSnk 

iz;qDr fd;k x;kA 

• gfjr O;olk; ij cy fn;k x;kA 

17- okjlk lEesyu 

(COP - 19) 

2013 • xzhu DykbesV QaM cukus ij lgefr cuhA 

18- yhek lEesyu 

(COP - 20) 

2014 • o"kZ 2070 rd xzhu gkÅl xSlksa ds mRltZu dks lekIr djus 

ds fy, fo’o ds ns’kksa dk izfrc)rk dh Lohd̀fr cuhA 

19- isfjl lEesyu 

(COP - 21) 

2015 • dkcZu mRltZu y{;ksa gsrq dkuwuh :i esa ck/;dkjh laf/kA 

20- ckck b/kyh lEesyu 

eksjDdks  

(COP 22) 

2016 • gekjh tyok;q vkSj lrr~ fodkl ds fy, ejkds’k dk;Zokgh 

dh mn~?kks"k.kk dh xbZA 

21- ckWu  lEesyu teZuh  

(COP - 23) 

2017 • Qhth eksesaVe Qkj bEIyhesaVs’ku  izLrqr fd;k x;kA 
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22- fpyh] eSfMªM Lisu   

(COP - 25) 

2019 • varjk"VªhZ; leqnk; dk /;ku tyok;q vkink dh vksj vkdf"kZr 

djuk vkSj tyok;q ifjorZu dks jksdus ds fy, rst iz;klksa 

dks c<+kok nsuk FkkA 

23- Xyklxks] ;wds   

(COP - 26) 

2021 • Xyklxks esa uoacj esa vk;ksftr gksus okyh la;qDRk jk"Vª ds dksi 

26 tyok;q ifjorZu lEesyu dh dksfoM&19 ds dkj.k vxys 

lky ds fy, LFkfxr dj fn;k x;k gSA 

24- 'keZ vy 'ks[k ¼felz½  

(COP - 27) 

2022 • 7 ls 18 uoacj 2022 ¼’keZ vy 'ks[k] nf{k.k flukbZ] felz½ dks 

27oka dksi lEEksyu felz ds 'keZ vy 'ks[k esa gksxkA 

 

i;kZoj.k laj{k.k vf/kfu;e & 1986  

i;kZoj.k laj{k.k vf/kfu;e Hkkjr ljdkj }kjk 1986 bZ- esa ikfjr fd;k x;kA bl vf/kfu;e dks ikfjr 

djus dk rkRdkfyd dkj.k 2&3 fnlacj 1984 dks gqbZ Hkksiky xSl nq?kZVuk FkhA ftlesa feFkkby vkblks 

lkbukbV xSl dk fjlko gqvk FkkA 

i;kZoj.k laj{k.k vf/kfu;e dks ikfjr djus dk nwjxkeh dkj.k  Hkkjr esa LVkWdgkse ds i;kZoj.k fu;eksaa dks 

ykxw djuk FkkA bl vf/kfu;e ds varxZr ;g izko/kku fd;k x;k gS fd Hkkjr esa ^m|ksx] dkj[kkus ;k 

fdlh Hkh izdkj dk O;kikj djus ds fy, Hkkjr ljdkj ls vuqefr izkIr djuh gksxhA blds vykok Hkkjr 

ljdkj izR;sd o"kZ i;kZoj.k laj{k.k ds fy, ;kstuk,a cuk,xh vkSj mldk izHkko dk;kZUo;u djsxhA 

lUnHkZ & xzaFk 

1. bjkd Hk:pk] i;kZoj.k v/;;u Þvksfj;aVCySd Loku] izkbosV fyfeVsM]nwljk laLdj.k] ubZ fnYyh 

¼2005½A 

2. vuqHkk dkSf'kd ,oa lh-ih- dkSf'kd( Þi;kZoj.k v/;;uß U;w ,t bUVjus'kyu ifCyds'klZ] ubZ fnYyh 

¼2019½A 

3. MkW-jru tks'kh( Þi;kZoj.k v/;;uß lkfgR; Hkou ifCyds'ku] vkxjk ¼2019½A 

4. ,-ds-Mh- ^^buok;jesUVy dsesLVªh** U;w ,t bUVjus’kuy ¼2000½ 

5. b-ih-vksMe- ^^QUMkesUVy vkWQ bdksykWth** MCyw-ch-lkmUMlZ ¼1971½ 
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i;kZoj.k ,oa lrr~ fodkl dh pqukSfr;ka 

MkW- jkts’k cjsB 1] MkW- vuqjk/kk frdhZ 2 

1- lgk;d izk/;kid ¼jktuhfr foKku½] Lo- I;kjs yky daoj 'kkldh; egkfo|ky; HkSlek] ftyk& dksjck ¼N0x0½ 

2- lgk;d izk/;kid ¼vFkZ’kkL=½] Lo- I;kjs yky daoj 'kkldh; egkfo|ky; HkSlek] ftyk& dksjck ¼N0x0½ 

 

lEiksf"kr fodkl@lrr~ fodkl  

lrr~ fodkl dh vo/kkj.kk vkfFkZd fodkl rd gh lhfer ugha gSA fodkl dh vo/kkj.kk ds LFkku ij 

lrr fodkl dks izkFkfedrk Fkh tk jgh gSA ;g izkd`frd ra=ks ¼mRiknd½ ,oa ekuo tkfr ¼miHkksäk½ ds 

e/; lgthoh laca/kh vksj vFkZO;oLFkk ,oa ikfjfLFkfrd ra=ksa ds lkFk lkeatL; ij vk/kkfjr gSA nwljs 'kCnksa 

esa] lrr fodkl ,d ,slh izfØ;k gS ftlesa orZeku ih<+h dh vko';drkvksa ds lkFk&lkFk “koh lUrfr 

dh vkdka{kk vkSj vko';drkvksa dh iwfrZ esa dkbZ dfBukbZ u gksA bl mÌs'; ls orZeku ih<+h dks i;kZoj.kh; 

izfØ;kvksa dk Kku vko';d gSA bl lanHkZ esa yksxksa dks i;kZoj.kh; f'k{kk vko';d gSA 

lrr fodkl            

laiksf"kr fodkl ,d lrr~ fodkl gS tks yEcs le; rd tkjh jg ldsA i;kZoj.k o fodkl ij fo'o 

vk;ksx us viuh fjiksVZ 1987 esa lqfLFkj fodkl dk lkekU; fl)kar ;g crk;k Fkk fd ÞorZeku ih<+h viuh 

vko';drkvksa dh iwfrZ ds fy, i;kZoj.k dh {kerk ij foijhr izHkko u gksAß vFkkZr izkd`frd lk/kuksa dk 

nksgu]laj{k.k o fodkl orZeku o Hkkoh ih<+h nksuksa ds fgrksa dks /;ku esa j[krs gq, fd;k tkosA 

i;kZoj.k dh j{kk o ekuo dk lrr~ fodkl dh lgxkeh vo/kkj.kk dks lrr~ fodkl] thou lgfodkl] 

/kkj.kh; fodkl] lqfLFkj fodkl]iks"k.kh; fodkl]laiksf"kr fodkl (Sustainable Development ) bR;kfn 

ukeksa ls tkus tkrs gSA bl 'kCn dk loZizFke iz;ksx 1980 esa Þfo'o laj{k.k j.kuhfrß esa fd;k x;kA la;qDr 

jk"Vª la?k }kjk 1983 esa i;kZoj.k ,oa fodkl ij xfBr czaVyS.M vk;ksx usa laiksf"kr fodkl dks ifjHkkf"kr 

fd;kA 

ifjHkk"kk  

    ,sls fodkl tks orZeku ih<+h dh vko';drkvksa dh iwfrZ bl çdkj ls djrk gS fd Hkkoh ih<+h dks 

viuh vko';drk,¡ iwjh djus ds fy;s fdlh çdkj dk le>kSrk u djuk iM+s] bls lrr fodkl ;k 

/kkj.kh; fodkl (Sustainable development) dgk tkrk gSA bl lrr fodkl dks gkfly djus ds fy;s 

o"kZ 2015 esa la;qä jk"Vª esa egÙokdka{kh ^lrr fodkl y{;* çLrqr fd;s x,A buesa  17 Goals ,oa 169 

targets fu/kkZfjr fd;s x, gSa tks o"kZ 2016&2030 rd ds fy;s yf{kr gSA 

Þekuo dh Hkkoh ihf<+;ksa dh vko';drkvksa dks iwjk djus dh {kerk esa ál fd;s fcuk orZeku ih<+h dh 

vko';drkvksa dh iwfrZ djuk gh /kkj.kh; fodkl gSß  
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 vFkkZr izkd`frd lalk/kuksa dk nksgu orZeku o Hkkoh ih<+h nksuksa ds fgrks dks /;ku esa j[krs gq, fd;k 

tkuk pkfg,A bl ladYiuk esa izkd`frd i;kZoj.k esa ekuoh; gLr{ksi dks U;wuÙke Lrj rd Lohdkj fd;k 

x;k gSA izxfr ,oa fodkl esa ifjfLFkfrd n`f"Vdks.k dk lekos'k djds izkd`frd i;kZoj.k dk mi;ksx “h 

fd;k tk ldrk gS rFkk ikfjfLFkfrd ladV dks Hkh Vkyk tk ldrk gSA fodkl dks ek= vkfFkZd mRiknu 

ls u tksM+dj mlds lkekftd vkfFkZd o ikfjfLFkfrd i{kksa ij “h /;ku nsuk pkfg,A i;kZoj.k dks U;wure 

{kfr igqpkus okyh izkS|ksfxdh dk fodkl] tula[;k o`f) ij mi;ksx] laj{k.k o iqupZØ.k rFkk leku 

n`f"Vdks.k ij gh /kkj.kh; fodkl fuHkZj gSA 

 

 

 

 

 

 

 

 

 

 

 

 

lrr fodkl dh vo/kkj.kk 

lrr fodkl dh nks çeq[k vo/kkj.kk,a gSa& 

1. vko';drk dh vo/kkj.kk – tks fo'kky :i ls fo'o dh lokZf/kd xjhc yksxksa dh vfuok;Z 

vko';drk ls lacaf/kr gSa vkSj ftls loksZifj çkFkfedrk çnku dh tkuh pkfg, 

2. fopkjksa dh lhekvksa dh vo/kkj.kk – çkS|ksfxdh dh fLFkfr ,oa i;kZoj.k lkekftd laxBuksa fd 

;ksX;rkvksa ds }kjk ykxw fd;k tk ldrk gS ftlls orZeku ,oa Hkfo"; nksuksa dh vko';drk dks 

iwjk fd;k tk ldsA 

  /kkj.kh; fodkl y{; dks loZizFke o"kZ 2012 esa fj;ks $20 lEesyu esa izLrkfor fd;k x;k FkkA /kkj.kh; 

fodkl (Sustainable Development) fodkl dh og vo/kkj.kk gS] ftlds jkgr orZeku dh vko';drkvksa 

ds lkFk&lkFk Hkfo"; dh vko';drkvksa dks Hkh /;ku esa j[kk tkrk gSA blh rRoko/kku esa /kkj.kh; fodkl 

y{; cuk, x, gSa] ftUgsa o"kZ 2030 rd izkIr djus dk y{; gSA 

 

 

i;kZoj.k 

vFkZO;oLFkk Lkekftd leqnk; 

lrr 

fodkl 

fp=&1% fuoZguh; o lrr~ fodkl dh vo/kkj.kk 
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Lkrr~ fodkl dh fo'ks"krk,¡  

 lrr~ fodkl ls rkRi;Z ,d ,sls fodkl ls gS tks orZeku ih<+h dh vko';drkvksa dh iwfrZ] Hkkoh 

ihf<+;ksa dh vko';drkvksa dks /;ku esa j[kdj iwjk djsaA vFkkZr orZeku esa izkd`frd lalk/kuksa dk loksZRre 

vFkok vuqdwyre mi;ksx djsa ftlls bu lalk/kuksa dk laj{k.k gks lds rFkk Hkkoh ihf<+;ksa dks vko';drkvksa 

dh iwfrZ dj ldsA 

lrr~ fodkl dh fo'ks"krk,¡ fuEufyf[kr gS % 

1. lalk/kuksa dk loksZRre mi;ksxA 

2. i;kZoj.k laj{k.kA 

3. ikfjfLFkfrd rU= dh lqj{kk ,oa laj{k.kA 

4. nh?kkZok/kZ fodklA 

5. tkfr;ksa] oxksZa] fyax rFkk vk;q] egk}hiksa] ns'kksa oxksZa ds chp U;k; laxrrkA 

6. lkekftd ,oa vkfFkZd fodklA 

7. yksxksa ds thou esa lq/kkj ds fl)kar ij vk/kkfjr gSA 

8. ;g ,d ,slh izfØ;k gS ftlls thou Lrj esa lq/kkj gksxk vkSj i;kZoj.k ij izHkko de gksxkA 

9. lrr~ fodkl bl rF; ij tksj nsrk gS fd i;kZoj.k vko';drk,¡ rFkk ekuoh; vko';drk,¡ nksuksa 

ijLij ,d nwljs ij fuHkZj gSA 

lrr~ fodkl y{; lwpdkad  

• lrr~ fodkl y{; lwpdkad 2017 esa LohMu ¼Ldksj % 85-6½ izFke LFkku ij gS] tcfd Hkkjr 116osa 

LFkku ij gSaA  

• lrr~ fodkl y{; lwpdkad 2018 esa LohMu ¼Ldksj % 85-0½ izFke LFkku ij tcfd Hkkjr 112osa 

¼Ldksj % 59-1½ LFkku ij gSA 

• lrr~ fodkl y{; lwpdkad 2019 esa MsuekdZ ¼Ldksj % 85-2½ izFke LFkku ,oa LohMsu ¼Ldksj % 85-

0½ f}rh; LFkku ij tcfd Hkkjr 115 osa ¼Ldksj % 61-1½ LFkku ij gSA 

• lrr~ fodkl y{; lwpdkad 2020 & 30 twu 2020 dks lrr~ fodkl lek/kku usVodZ (SDSN) 

vkSj cVZYleSu fLVQVax }kjk tkjh lrr~ fodkl y{; lwpdkad 2020 esa LohMu ¼Ldksj % 84-7½ 

izFke LFkku ij tcfd Hkkjr 117osa ¼Ldksj % 61-9½ LFkku ij gSA 

• lrr~ fodkl y{; lwpdkad 2021 & lrr~ fodkl y{; lwpdkad 2021 esa Hkkjr dks 120osa LFkku 

ij j[kk x;k gSA Hkkjr dk Ldksj 60-7 gSA  
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• lrr~ fodkl y{; lwpdkad 2022 & lrr~ fodkl y{; lwpdkad 2022 esa Hkkjr dks 121osa LFkku 

ij j[kk x;k gSA Hkkjr dk Ldksj 60-32 gSA 

• lrr~ fodkl y{; lwpdkad 2023 & lrr~ fodkl y{; lwpdkad 2022 esa Hkkjr dks 112osa LFkku 

ij j[kk x;k gSA Hkkjr dk Ldksj 63-45 gSA 

• /kkj.kh; fodkl ds dbZ vk;keksa esa /kkj.kh; d`f"k Hkh ,d igyw gSA 

• o"kZ 2003 dks UNO }kjk lrr~ fodkl dk o"kZ ?kksf"kr fd;k x;k FkkA  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

L=ksr % UNO : SDG Index, 2023 

lrr  fodkl y+{; lwpdkad] 20223 esa fofHkUUk ns'kks dk LFkku 

Øekad LFkku ns'k Ldksj 

1 1 fQuySaM 86.76 

2 2 LohMu 85.98 

3 3 MsuekdZ 85.68 

4 4 teZuh 83.36 

5 5 vkWfLVª;k 82.28 

6 6 Qzkal 82.05 

7 7 ukosZ 82.00 

8 8 psd x.kjkT; 81.87 

9 9 iksySaM 81.80 

10 10 LVksfu;k 81.68 

11 63 phu 72.01 

12 89 Jhyadk 69.43 

13 101 ckaXykns'k 65.91 

14 112 Hkkjr 63.45 

15 128 ikfdLrku 58.97 
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• o"kZ 2020 ds ,l-Mh-vkj fjiksVZ dk fo"k; oSf’od egkekjh cu pqdh dksfoM&19 ls laca/k djrs gq, 

& ^^lrr fodkl y{; vkSj dksfoM&19** (Sustainable Development Goals and COVID – 19) 

j[kk x;k gSA 

lrr~ fodkl ds mÌs';  

1. lgk;rk esa o`f) djds mls fodflr ns'k ds jk"Vªh; mRikn ds ,d izfr'kr rd igqapk;k tk,A 

2. _.k vuqrks"k lgk;rk dk oS| :i gksuk pkfg,A 

3. f'k{kk ,oa 'kks/k ds Åij vf/kd [kpZ fd, tkus pkfg,A 

4. izfØ;k lacaf/kr ck/kkvksa dks igpku dj nwj fd;k tkuk pkfg,A 

5. rduhdh lgk;rk ds laLFkkxr vk/kkj dks etcwr fd;k tkuk pkfg,A 

6. fodkl'khy ns'kksa dh lgk;rk bl mÌs'; ls gh tkuh pkfg, fd os Lor% iks"k.kh; fodkl ds ekxZ 

ij igqap ldsaA 

7. uhth fuos'kksa dh izksUufr rFkk fuos'kdksa ds fo'ks"k tksf[ke dh lekfIrA 

8. Lora= ,oa lkekU;iw.kZ O;kikj dk ,d <kapk mRiUu fd;k tk, ftlls fodflr ns'k rFkk fodkl'khy 

ns'k ,sls izkFkfed eky ij vk;kr 'kqYd ,oa vR;f/kd dj lekIr djsa ftldk mRiknos Lo;a ugha 

djrs gSA 

9. fodkl lgk;rk dh cgqjkZ"Vªh;d`r o`f) fd;k tkuk pkfg,A 

10. tula[;k dh o`f) ij fu;a=.k fd;k tkuk pkfg,A 

lrr~ fodkl ds fl)kar 

 lrr~ fodkl dh ekU;rk gS fd mi;qDr izfof/k ,oa lkekftd O;oLFkk }kjk ikfjfLFkfrdh; rU= ls i;kZIr 

ek=k esa ,sls lalk/kuksa dh izkfIr gks ldrh gS tks ekuo lekt dh orZeku ,oa Hkkoh vko';drkvksa dks iwjk 

dj ldrs gSaA ;g fodkl i;kZoj.k laj{k.k ls gVdj lalk/kuksa ds nksgu ij vadq’k ugha yxkdj mudh 

vfHko`f) ij cy nsrk gSA ftlds ifj.kkeLo:i ekuo ,oa i;kZoj.k ds chp ,d ,slh ifjorZu'khy O;oLFkk 

dk mn~Hko gksrk gS]tks lalk/kuksa ds fonksgu ]izkS|ksfxdh fodkl rFkk laLFkkxr ifjorZuksa ds }kjk ekuo 

lekt dh orZeku ,oa Hkkoh vko';drkvksa ds chp lkeatL; LFkkfir djus esa enn nsrk gSA  

fØl ikdZ us Þi;kZojf.kd fl)kar rFkk iz;ksxß 1997 rsa lrr~ fodkl dks fuEufyf[kr fl)kUrksa ij vk/kkfjr 

ekuk gS& 

1. ekuo tou dh xq.koÙkk esa lq/kkjA 

2. lkeqnkf;d thou dh ns[kHkky ,oa lEekuA 

3. i`Foh dh fuokZgu {kerk dks cuk, j[kukA 
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4. i`Foh dh lgu {kerk ,oa fofo/krk dk laj{k.k djukA 

5. vuO;dj.kh; lalk/kuksa dh xq.koÙkk ál dks de djukA 

6. leaxz fodkl rFkk laj{k.k ds fy, ,d jk"Vªh; vk/kkj rS;kj djukA 

7. l{ke leqnk;ksa }kjk vius i;kZoj.k dh ns[kHkky djukA 

8. fo'oO;kih xBca/ku dk fuekZ.k djukA 

lrr~ fodkl ds izeq[k eqn~ns  

1. lalk/kuksa ds mi;ksx ds izfr:iksa dh vUriha<+h; my>u % i;kZoj.k /kjksgj dks lajf{kr djus ds 

fy, izkd`frd lalk/kuksa ds nksgu ds ckjs esa ,slh izHkkoh fu.kZ;u izfØ;k viuk;h tk;s rkfd Hkkoh 

ihf<+;ksa dks mldk ykHk fey ldsA 

2. fu"i{krk laca/k % lalk/kuksa ij fdldh igqap vf/kd gS\ izfr;ksxh nkosnkjksa esa miyC/k lalk/kuksa dk 

vkoaVu gks jgk gS ;k ugha\ vkSj og fdl lhek rd gks jgk gS\ bR;kfnA 

3. le; laLrj % y?kq vof/k ykHk ;k nh?kZdkfyd i;kZoj.k fLFkjrk dh fn'kk esa lalk/kuksa dk vkoaVu 

gks jgk gS ;k ugh\ vkSj og fdl lhek rd gks jgk gS\ 

bl izdkj lrr~ fodkl i;kZoj.k ál dks U;wure gkfu ig¡qpkus okyh izkS|ksfxdh ds fodkl] tula[;k 

fu;a=.k] lalk/ku laj{k.k] Hkkoh vko';drkvksa ds vuqlkj orZeku lalk/ku mi;ksx dh j.kuhfr bR;kfn ij 

fuHkZj gSA blesa mi;qDr izkS|ksfxdh ds fodkl }kjk lalk/kuksa dh vfHko`f) dj vko';drkvksa dh iwfrZ ij 

cy fn;k tkrk gSA  

lgL=kfCn fodkl y{; fjiksVZ 2015 

 la;qDr jk"Vª us 6 tqykbZ 2015 dks lgL=kfCn fodkl y{; fjiksVZ 2015 tkjh fd;k bl fjiksVZ esa 

vkfFkZd vkSj lkekftd ekeyksa ds la;qDr jk"Vª foHkkx }kjk rS;kj lgL=kfCn fodkl y{;ksa dh fn'kk esa 

oSf'od vkSj {ks=h; izxfr dh okf"kZd vkadyu gSaA l= 2000 ls 2015 rd dh vof/k ds fy, lgL=kfCn 

fodkl y{; (Millennium Development Golas–MDG) dh izkfIr dh ;kstuk cukbZ x;h] la;qDr jk"Vª 

ds ml le; ds 189 lnL;h jk"Vªksa ,oa 22 vrajkZ"Vªh; laLFkkvksa us 2015 rd bu y{;ksa dh izkfIr ds fy, 

ladYi fy;kA blds izeq[k y{; fuEu gSa & 

1. Hkw[kejh rFkk xjhch dks [kRe djukA 

2. lkoZHkkSfed izkFkfed f'k{kk gkfly djukA 

3. fyax lekurk ,oa efgyk l'kfädj.k dk izpkj izlkj djukA 

4. f'k'kq e`R;q nj dks de djukA 

5. ekr`Ro LokLF; dks vf/kd ls vf/kd c<+kok nsukA 

6. ,M~l@,pvkbZoh] eysfj;k rFkk vU; ?kkrd fcekfj;ksa ls eqfä ikukA 
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7. i;kZoj.k lr~r dks cuk;s j[kukA 

8. oSf'od fodkl ds fy, laca/k dks cuk;s j[kukA 

lrr~ fodkl y{; - ,tsaMk 2030 

lrr~ fodkl dh vo/kkj.kk dk iz;ksx 1987 esa czVySaM fjiksZV ^^gekjk lk>k Hkfo"; 'ds rgr fd;k x;k 

FkkA la;qDr jk"Vª la?k }kjk oSf'od Lrj ij lkekftd U;k;] ekuo xfjek]'kkfUr ,oa lqj{kk LFkkfir djus 

ds fy, o"kZ 2000 esa 8 lg&lzkCnh fodkl y{;ksa ds lkFk layXu y{;ksa dks 2015 rd izkIr djus dk y{; 

j[kk x;k FkkA o"kZ 2015 esa vkB lglzkCnh fodkl y{;ksa dks foLrkfjr dj l=g lrr~ fodkl y{;ksa esa 

ikfjr dj fn;k ftlds vanj 169 layXu y{; lfUufgr gSA bUgsa 2030 rd izkIr djus dk y{; j[kk 

x;k gS] ftldk 'kh"kZd gS] ^^viuh nwfu;k esa cnyko % lrr~ fodkl ds fy, ,tsaMk 2030^^A 

     lrr~ fodkl ,tsaMk 2030 ds fy, oSf’od ,tsaMk dk ewy ea= lkoZHkkSfedrk dk fl)kar gS& ^^dksbZ 

ihNs u NwVsA**  Hkkjr ljdkj] lrr~ fodkl y{; lfgr 2030 ds ,tsaMk ds izfr –<+rk ls lefiZr gSaA 

Hkkjr ds jk"Vªh; fodkl y{; vkSj lekos’kh fodkl ds fy, ^^lcdk lkFk lcdk fodkl** uhfrxr igy 

lrr~ fodkl ds y{; ds vuq:i gSaA vkSj Hkkjr nqfu;k Hkj esa lrr~ fodkl y{;ksa dks gkfly djus esa 

lQyrk fu/kkZfjr djus esa vxz.kh Hkwfedk fuHkk,xkA Hkkjr ds iz/kkuea=h ujsaUnz eksnh us lrr~ fodkl ,stsaMk 

2030 ds laca/k esa viuk mn~cks/ku djrs gq, dgk gS&  

     ^^,tsaMk 2030 ds ihNs dh gekjh lksp ftruh Å¡ph gS gekjs y{; Hkh mrus gh lexz gSaA buesa mu 

leL;kvksa dks izkFkfedrk nh xbZ gS] tks fiNys dbZ n’kdksa ls vulqy>h gSa vkSj bu y{;ksa ls gekjs thou 

dks fu/kkZfjr djus okys lkekftd] vkfFkZd vkSj i;kZoj.kh; igyqvksa ds ckjsa esa gekjs fodflr gksrh le> 

dh >yd feyrh gSA ekuork ds 1@6 fgLls ds lrr~ fodkl dk fo’o vkSj gekjs lqanj i`Foh ds fy, 

cgqr xgjk vlj gksxkA** & 

ujsaUnz eksnh] Hkkjr ds iz/kkuea=h  

     ^^2015 esa vuqeksfnr 2030 ,tsaMk vkSj mlds 17 lrr~ fodkl y{; bu pqukSfr;ksa vkSj buds 

varjlaca/kksa ds lek/kku ds fy, laiw.kZ vkSj lkeatL;iw.kZ QzseodZ iznku djrs gSaA buds varxZZr lnL; jk"Vªksa 

dks lrr fodkl ds lkekftd] vkfFkZd vkSj i;kZoj.kh; igyqvksa dk lek/kku larqfyr <ax ls djuk gksxkA 

bu ij vey djrs gq, lekos’ku vkSj ,dhdj.k rFkk fdlh dks ihNs NwVus u nsus ds fl)karksa dk ikyu 

vfuok;Z gSA**&  

        ,aVksfu;ks xqVsjsl] la;qDr jk"Vª egklfpo   
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la;qDr jk"Vª la?k }kjk ?kksf"kr 17 lrr~ fodkl y{; fuEufyf[kr gSa &  

1. xjhch ds lHkh :iksa dk fo'o ls laiw.kZ lekfIrA 

2. Hkq[kejh dh lekfIr] [kk| lqj{kk] csgrj iks"k.k ,oa fVdkÅ d`f"k dks c<+kok nsukA 

3. lHkh oxZ ,oa vk;q ds yksxksa dh LokLF; lqfuf'prrkA 

4. lekos'kh ,oa xq.koÙkk ijd f'k{kk dh lqfuf'prkA 

5. ySafxd lekurk ,oa efgyk l'kfDr dj.kA 

6. LoPN ty ,oa LoPNrk dk lrr izca/kuA 

7. lekos'kh ,oa lrr vkfFkZd fodkl] iw.kZ ,oa mRiknd jkstxkj dh O;oLFkkA 

8. LoPN] fo'oluh; ,oa fVdkÅ ÅtkZ lqfuf'pr djukA 

9. cqfu;knh <+k¡pk] uokpkj ,oa lrr vkS|ksfxdhdj.k dks c<+kok nsukA 

10. ns'kksa ds e/; ,oa ns'k ds Hkhrj vlekurk de djukA 

11. laiks"k.kh; 'kgj ,oa leqnk;s dh LFkkiukA 

12. laiks"k.kh; miHkksx ,oa mRiknu ds rjhds lqfuf'pr djukA 

13. tyok;q ifjorZu ds izHkkoksa ls eqdkcyk gsrq Rofjr dk;ZokghA 

14. leqnzh; ,oa egklkxjh; thou] lalk/ku dk laj{k.kA 

15. Hkwry ij ou laj{k.k] izfdwy Hkw&vi{k; dks jksduk ,oa tSofofo/krk esa o`f)A 

16. 'kkafr] U;k; gsrq lqn<̀+ laLFkkuksa dk fuekZ.kA 

17. lrr~ y{; izkfIr gsrq lg;ksx ,oa lgHkkfxrk c<+kukA 

            lrr~ fodkl y{; ;k ,tsaMk 2030 eq[;r% 5P (People, Planet, Peace, Prosperity and 

Partnership) ij tksj fn;k x;k gSA Hkkjr ljdkj us Hkh lrr~ fodkl y{;ksa dh izkfIr gsrq Hkjrh; 

vFkZO;oLFkk dks etcwr ,oa lrr~ fodkl y{;ksa dh izkfIr gsrq Hkkjrh; vFkZO;oLFkk dks etcwr ,oa lrr~ 

lekos'kh cukus dk lkFkZd iz;kl fd;k gSA vkt Hkkjrh; vFkZO;oLFkk fo'o dh NBh loksZPp vFkZO;oLFkk 

gSA vkt Hkkjr esa fjdkMZ [kk|k mRiknu ¼2016&17 esa Hkkjrh; vkfFkZd òf) nj 6-7 izfr'kr FkkA foÙkh; 

o"kZ 2018&2019 esa vUrjk"Vªh; e`nk dks"k ¼vkbZ0,e0,Q½ us Hkkjr ds fodkl nh ¼7-3 izfr'kr½ vuqekfur 

jgus dk ?kks"k.kk dh gS] tks fo'o esa lokZf/kd ,oa xfr'khy gSA vesfjdh ØsfMV ,tsUlh ewMht us 13 o"kksZ 

ckn 2017 esa Hkkjrh; vFkZO;oLFkk dh jsfVax dks Baa3 ls lq/kkj djds Baa2 Js.kh esa ifjofrZr dj fn;k gSaA 
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fp=&2 % lrr~ fodkl y{; 

 

fp=&3 % lrr~ fodkl y{; % ,tsaMk 2030 

Lkrr fodkl laca/kh ladsrks dh dk;Z lwph 

lrr fodkl dks ekius gsrq pqus okys ladsrdksa dh iz—fr ds lkFk&lkFk mudh la[;k fo"k;d fdlh 

loZlEEkfr ij igq¡puk eqf’dy FkkA la;qDr jk"Vªla?k ds rRoko/kku esa ,f’k;k o iz’kkar vkfFkZd ,oa lkekftd 

vk;ksx us lrr fodkl ds ladsrdksa dh ,d dk;Zlwph rS;kj dhA ;g dke lrr fodkl vk;ksx ¼lh-,l-

Mh½ ds lrr fodkl ladsrks ij dk;Zdze ds rgr fd;k x;kA    
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Lkekftd 

fo"k; mi&fo"k; Ladsrd 

le–f"V 

 

 

 

Nfjnzrk Xkjhch&js[kk ls uhps jgus okyh tula[;k dk izfr’kr 

vk; vlekurk dh fxuh b.MSDl 

csjkstxkjh nj 

ySafxd lekurk vkSlr ukjh osru ds izfr iq:"k osru dk vuqikr  

LOkkLF; Ikks"k.k&laca/kh fLFkfr cPpksa dh iks"k.k&laca/kh fLFkrh 

 uSfrDrk 

 

5 o"kZ dh mez ls de dh e`R;q nj 

tUe ds le; thou&izR;k’kk 

LoPNrk mfpr eyO;;u lqfo/kkvksa okyh tula[;k dk izfr’kr 

is;ty lqjf{kr is;ty izkIr tula[;k 

LokLF;&j{kk izlo 

 

izkFkfed LokLF; j{kk lqfo/kk,¡ izkIr tula[;k dk izfr’kr 

jksxksa ds f[kykQ izfrj{kk 

xHkZ fujks/kd izpyu nj  

f'k{kk f'k{kk&Lrj izkFkfed LokLF; j{kk lqfo/kk,¡ izkIr tula[;k dk izfr’kr 

  o;Ld vuqiwjd f’k{kk izkfIr Lrj 

Lkk{kjrk o;Ld lk{kjrk nj 

vkokl fuokZg&;ksX; n’kk,¡ izfr O;fDr Q’kZ {ks=Qy 

lqj{kk vijk/k izfr 100]000 tula[;k ntZ vijk/kksa dh la[;k 

tula[;k Tula[;k ifjorZu tula[;k o`f) nj 

  'kgjh vkSipkfjd ,oa vukSipkfjd fjgkb’kksa dh tula[;k 

 

i;kZoj.k&laca/kh 

fo"k; mi&oLrq ladsrd 

okrkoj.k tyok;q ifjorZu xzhu&gkml xSlks dk mRltZua 

vkstksu ijr {k; vkstksu {k;dkjh inkFkksZa dh [kir 

Okk;q xq.koRrk 'kgjh {ks=ksaa esa ok;q&iznw"k.k dk ifjos’kh ladsUnz.k 

Hkwfe —f"k 

 

 

tksR; o LFkk;h Qly Hkwfe {ks= 

moZjdksa dk iz;ksx 

—f"k; dhVuk’kdksa dk iz;ksx 

Oku Hkwfe {ks= ds izfr’kr :i esa ou {ks= 

 dk"B mit izp.Mrk 

e:LFkyhdj.k e:LFkyhdj.k }kjk izHkkfor Hkwfe 

'kgjhdj.k 'kgjh vkSipkfjd ,oa vukSipkfjd fjgkb’kh {ks= 

rVh; {ks= rVh; leqnz esa 'kSoky ladsUnz.k 
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egklkxj]leqnz 

,oa rV 

rVh; {ks=ksa esa jgus okyh dqy tula[;k dk izfr’kr 

eRL; {ks= izeq[k iztkfr;ksa ds vuqlkj okf"kZd idM+ 

Rkktk ty  ty ek=k dqy miyC/k ty izfr’kr ds :i esa Hkwfexr o lrgh 

ty dk okf"kZd nksgu 

ty xq.koRrk ty fudk;ksa easa ch- vks- Mh- 

rkts ty esa Qhdy dksykbQkWeZ dk ladsUnz.k 

tSo&fHkUurk ikfjra=  

 

Pkquhank eq[; ikfjra=ksa dk {ks= 

dqy {ks= izfr’kr ds :i esa lajf{kr {ks= 

iztkfr;k¡ Pkquhank eq[; iztkfr;ksa dh izpqjrk 

 

vkfFkZd 

fo"k; mi&fo"k; Ladsrd 

vkfFkZd lq/kkj vkfFkZd fu"iknu izfr O;fDr th- Mh- ih- 

  th- Mh- ih- esa fuos’k dk fgLlk 

O;kikj eky o lsokvksaa esa O;kikj larqyu 

 foRrh; fLFkfr th-,u-ih- vuqikr ds izfr nsunkjh 

  th- ,u- ih- izfr’kr :i esa iznRr ;k izkIr dqy vks- 

Mh- ,- 

miHkksx ,oa 

mRiknu izfriknu 

HkkSfrd [kir HkkSfrd iz;ksx dh izp.Mrk 

ÅtkZ&iz;ksx 

 

 

izfr O;fDr okf"kZd ÅtkZ [kir 

iquuZO; ÅtkZ lalk/kuksa ds miHkksx dk Hkkx 

ÅtkZ iz;ksx dh izp.Mrk 

dpjk mRiknu ,oa izca/ku gkfudkjd dpjs dk mRiknu 

 jsfM;ks/kehZ dpjs dk izca/ku 

dpjk iquuZohdj.k ,oaa iaquizZ;ksx 

Ifjogu Ikfjogu ds lk/ku }kjk izfrO;fDr r; dh xbZ nwjh 

 

laLFkkxr 

fo"k; mi&fo"k; ladsrd 

laLFkkxr 

<k¡pk 

,l-Mh dh j.kuhfrd vfHkiwfrZ jk"Vªh; lrr fo/; j.kuhfr 

varjkZ"Vªh; lg;ksx iq"Vh—r Hkwe.Myh; le>kSrs dk ifjpkyu 

laLFkkxr 

{kerk 

Lkwpd mixE; izfr 1000 fuoklh baVjusV xzkgdksa dh la[;k 

 lapkj <k¡pk izfr 1000 fuoklh eq[; nwjHkk"kk ykbus 
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foKku ,oa izkS|ksfxdh th-Mh-ih- izfr’kr ds :i esa vuqla/kku ,oa fodkl ij 

O;; 

vkink rRijrk o izR;qRrj izk—frd vkinkvksa ds dkj.k vkfFkZd ,oa ekuoh; {kfr 

  lzksr & la;qDr jk"Vª lkaf[;dh izHkkx (UNSD)  2020  

 Åij nh xbZ ladsrd&lwph ls ;g Li"V gS fd lrr fodkl dsoy ,d lEiw.kZ cgq&Qyd mixE; ds 

ek/;e ls gh laHko gSA vusd fo}kuksa }kjk lq>kfor fdlh Hkh mixE; esa ml ckr dh deh gS tks thou 

dh xq.koRrk vkSj i;kZoj.k laiUurk dk;e j[kus ds fy, de ls de t:jh gSA 

lrr~ fodkl ds mik;  

lrr~ fodkl ds dqN egRoiw.kZ mik; fuEufyf[kr gSa & 

1 lgh rduhdh dk iz;ksx % 

blds varxZr ,slh rduhdh ds iz;ksx ij cy fn;k tkrk gS ftuls mRiknu vf/kd vkSj vof'k"V de 

iSnk gksaA {ks+=&fo'ks"k dh fLFkfr dks /;ku esa j[krs gq, ,slh rduhdh gh Js"B gS tks U;wure ÅtkZ dk 

mi;ksx djds vf/kdre mRikn nsaA bl vo/kkj.kk dks Þizd̀fr ds vuq#iß Hkh dh x;k gSA  

2 iqupZØ.k  

fdlh  Hkh lalk/ku dk cqf/nerk ls t#jr ds vuqlkj mi;ksx]mRiknks dk iquiz;ksx ,oa bUgs dpjs es Qsdus 

dh ctk; bldk iquZmRiknu gh bl O;oLFkk dk fl/nkar gSA bu ewY;ks dks thou esa viukdj lalk/kuks 

ij c<+rs ncko dks rks de fd;k gh tk ldrk gS A 

3 i;kZoj.k f'k{kk o tutkx#drk % 

i;kZoj.k f'k{kk dk f'k{kk&iz.kkyh esa viuk;k tkuk yksxks es tkx:drk ykus es vkSj fuf'pr rkSj ij i`Foh 

vkSj i;kZoj.k ds fy, lkSrsyh fopkj/kkjk esa Hkh ifjorZu ykus es fo'ks"k :i ls izHkkodkjh gksxkA Ldwyh 

Nk=ks dk i;kZoj.k &Kku fuf'pr gh i`Foh ds izfr fudVrk vkSj izse dks c<+kok nsxk lrr fodkl ds 

fy; blds nwjxkeh ifj.kke gksaxsA  

4 lalk/kuks dk ogu {kerk ds vuq:i iz;ksx % 

fdlh Hkh ra= dh ,d fuf'pr lhek rd thoks dks cuk, j[kus dh {kerk dgykrh gSA euq"; ds fo"k; es 

okgu {kerk ,d tfVy izfdz;k gS D;ksfd euq"; Hkkstu ds vykok vU; lk/kuksa ds vykok vU; lk/kuks ds 

fy, Hkh izdzfr ij fuHkZj djrk gSA 

 fdlh Hkh ra= dh lrrrk bldh Þogu {kerkß ij vk/kkfjr gSA vxj lkeF;Z {kerk dh lhek VwV 

tk, rks fuf'pr gh izkdzfrd larqyu Mxexk tk,xk vkSj bls iqu% LFkkfir djuk vklku u gksxkA 
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ogu {kerk dks ge nks vk/kjHkwr ?kVdksa esa foHkkftr djrs gSa& 

1. iks"k.k {kerk (Supporting capacity) vFkkZr iqumZRikn dh {kerkA  

2. vkRelkr djus dh {kerk (Assimolative capacity) vFkkZr vof'k"Vksa dks lgus dh {kerkA 

lrrrk dks izkIr djus gsrq mi;qZDr nks ?kVdks ds vuq:i lalk/kuks dk mi;ksx egRoiw.kZ gSA ;g vko';drk 

gS fd lalk/kuks dk mi;ksx buds nksgu dh nj ls vf/kd u gks vkSj dksbZ Hkh ra= vkRelkr {kerk dks ikj 

u djsA 

Hkkjr ds le{k lrr fodkl ls tqM+h pqukSfr;k¡ 

1. ladsrdksa dks ifjHkkf"kr djuk% gekjh uhfr fu/kkZj.k çfØ;k dh ,d cM+h deh ;g jgh gS fd lrr 

fodkl ls lacaf/kr ifj.kkeksa ds vkdyu ds fy;s çklafxd ladsrdksa dks Bhd çdkj ls ifjHkkf"kr 

ugha fd;k x;k gSA 

2. foÙk eqgS;k djkuk% dsaæ ljdkj }kjk lkekftd {ks= esa [kpZ esa dVkSrh fd;s tkus ds ckn vc jkT;ksa 

ij bls iwjk djus dh ftEesnkjh vk xbZ gS vkSj jkT;ksa ds ikl foÙk dh vi;kZIrrk ds dkj.k bu 

y{;ksa dks iwjk djuk ,d pqukSfriw.kZ dk;Z gksxk 

3. fuxjkuh vkSj ftEesnkjh% bu y{;ksa dks iwjk djus dh fn'kk esa çxfr dh fuxjkuh dk ftEek uhfr 

vk;ksx ij gS ysfdu bl laca/k esa mfpr lajpukRed ra= dk vc rd fodkl ugha gks ik;k gSA 

4. çxfr ekiu% vk¡dM+ksa ,oa lwpuk dh vi;kZIr miyC/krk] ç'kklfud ypjrk ,oa jktuhfrd bPNk 

'kfä dh deh ds dkj.k bu y{;ksa eaa çxfr dk ekiu mfpr :i ls ugha gks ik jgk gSA 

lrr fodkl y{;ksa dks gkfly djus dh fn'kk esa fd;s tk jgs ç;kl% 

1. Hkkjr ljdkj us lrr fodkl y{;ksa ds dk;kZUo;u ij fuxjkuh j[kus rFkk buds leUo; dh 

ftEesnkjh uhfr vk;ksx dks lkSaih gS ftlus lHkh y{;ksa dk v/;;u dj mUgsa lcaf/kr ea=ky;ksa esa 

ck¡V fn;k vkSj mudh tokcnsfgrk lqfuf'pr dj nhA 

2. lkaf[;dh vkSj dk;ZØe dk;kZUo;u ea=ky; ¼MSPI½ dks lacaf/kr jk"Vªh; ladsrd rS;kj djus dk 

dk;Z lkSaik x;kA 

3. Hkkjrh; laln }kjk ̂v/;{kh; 'kks/k igy* (Speaker’s Research Initiative) uked ,d eap LFkkfir 

fd;k x;k gS tks lrr fodkl y{;ksa ls lacaf/kr eqíksa ij lkalnksa }kjk bl {ks= ds fo'ks"kKksa ds 

lkFk ijke'kZ dks lqfo/kktud cukrk gSA 

4. UNDP ls lacaf/kr lHkh dk;ZØe lrr fodkl y{;ksa dks /;ku esa j[kdj gh cuk, tkrs gSaA 

5. la?kh; <k¡ps esa lrr fodkl y{;ksa dh laiw.kZ lQyrk ds fy;s jkT;ksa dh Hkwfedk Hkh egÙoiw.kZ gS 

vr% lHkh jkT;ksa ls dgk x;k gS fd os lrr fodkl y{;ksa ij vius –f"V&i= rS;kj djsaA 

          ;|fi lrr fodkl y{;ksa dks ikus dh fn'kk esa Hkkjr dh j¶rkj dkQh /kheh gS fdarq bjkns 

etcwr gSa vkSj Hkkjr bl fn'kk esa ldkjkRed ç;kl dj jgk gSA fQj Hkh laiw.kZ fodkl ds gsrq yksxksa dh 
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vkdka{kk,¡ iwjh djus ds fy;s i;kZoj.k dks lajf{kr j[krs gq, jk"Vªh;] jkT;h; vkSj LFkkuh; rhuksa Lrjksa ij 

ç;kl fd;s tkus dh vko';drk gSA 

lanHkZ xzaFk lwph 

1. jkedqekj xqtZj ,oa ch-lh- tkV( Þi;kZoj.k Hkwxksyß izFke laLdj.k]iap'khy izdk'ku] t;iqj 

¼jktLFkku½ ¼2006½A 

2. fnyhi dqekj ekdZ.Ms; ,oa uhfyek jktoS|( Þizd̀fr i;kZoj.k iznw"k.k ,oa fu;a=.kß ,-ih-,p- 

ifCyds'kUl dkWiksZjs'ku] nfj;kxat ubZ fnYyhA 

3. ujsUnz eksgu voLFkh ,oa vkj-ih- frokjh( Þi;kZoj.k Hkwxksyß ]e/; izns'k fgUnh xzaFk vdkneh] Hkksiky 

¼2005½A 

4. Hkkjr nslkbZ] Þ,uok;jesaVy ykW vkQ bafM;kß] tslj cqDl] ubZ fnYyh ¼1994½A 

5. vfu:) izlkn( Þi;kZoj.k ,oa i;kZoj.kh; laj{k.k fof/k dh :ijs[kkß] lsUVªy ykW ifCyds'ku] 

bykgkckn ¼2006½A 

6. jktho dqekj flag] ^^i;kZoj.k laj{k.k ,oa lrr~ fodkl** ik;ksfu;j ifCy’klZ ¼2009½A 

7. MkW- ih- ,u- ik.Ms; ^^i;kZoj.k ,oa lrr~ fodkl** fxjh fodkl v/;;u laLFkku y[kuÅ ¼2001½A 

 

  



326 

vUrjkZ"Vªh; ,oa jk"Vªh; i;kZoj.kh; laxBu@,tsalh 

izgykn dqekj ygjs1] ds- ,y- VaMu2  

1- lgk;d izk/;kid ¼ouLifr 'kkL=½] Lo- I;kjs yky daoj 'kkldh; egkfo|ky; HkSlek] ftyk& dksjck ¼N0x0½ 

2- lgk;d izk/;kid ¼fgUnh½] Lo- I;kjs yky daoj 'kkldh; egkfo|ky; HkSlek] ftyk& dksjck ¼N0x0½                                           

 

1- vUrjk"Vªh; i;kZoj.kh; laxBu/,tsafl;k¡ dh iz—fr ,oa mRifRr  

i;kZoj.k çnw"k.k fu;a=.k] laj{k.k ,oa lrr fodkl dks c<+kok nsus ds fy;s i;kZoj.k dh çxfr vkfn ds 

fu;a=.k ds fy;s gekjs ns'k dh ljdkj dh Hkwfedk dkQh vkykspukRed gSA fofHkUu i;kZoj.kh; eqíksa ij 

dk;Z djus ds fy;s la;qä jk"Vª }kjk jk"Vªh; rFkk vUrjjk"Vªh; Lrj ij] jk"Vªh; ljdkjksa rFkk flfoy 

lkslkbVh }kjk dbZ i;kZoj.k laca/kh laLFkk,¡ ,oa laxBu LFkkfir fd, x, gSaA dksbZ Hkh i;kZoj.kh; laxBu 

,d ,slk laxBu gksrk gS tks i;kZoj.k dks fdlh çdkj ds nq#i;ksx rFkk voØe.k ds f[kykQ lqjf{kr 

djrk gS lkFk gh ;s laxBu i;kZoj.k dh ns[kHkky rFkk fo'ys"k.k Hkh djrs gSa ,oa bu y{;ksa dks ikus ds 

fy;s çdks"B Hkh cukrs gSaA i;kZoj.kh; laxBu ljdkjh laxBu gks ldrs gSa] xSj ljdkjh laxBu gks ldrs 

gSa ;k ,d pkSfjVh vFkok VªLV Hkh gks ldrs gSaA i;kZoj.kh; laxBu oSf'od] jk"Vªh; ;k LFkkuh; gks ldrs 

gSaA ;g ikB vxz.kh; i;kZoj.kh; laxBuksa ds ckjs esa lwpuk çnku djrk gSA ;s laxBu ljdkjh gksa ;k 

ljdkj ds ckgj ds jk"Vªh; rFkk oSf'od Lrj ij i;kZoj.k ds laj{k.k rFkk fodkl ds fy;s dk;Z djrs gSaA 

;wukbVsM us'kUl i;kZoj.k çksxzke ¼UNEP½] oYMZ LokLF; laxBu (WHO½ [kk| ,oa —f"k laxBu ¼FAO½ 

vkfn dqN eq[; vUrjkZ"Vªh; ,tsafl;k¡ gSaA 

1-1 la;qä jk"Vª i;kZoj.k dk;ZØe ¼UNEP½ 

              UNEP dk xBu ;wukbVsM us'kUl tujy vlsacyh }kjk ;wukbVsM us'kUl dh LV‚dgkse] 

LohMu esa] mlh o"kZ ekuo i;kZoj.k ds Åij gqbZ dkUÝsal ds ifj.kkeLo:i gqvkA 1992 esa fj;ks&Mh tsusfj;ks 

esa i;kZoj.k ,oa fodkl ij gqbZ la;qä jk"Vª dkUÝsal rFkk 2002 esa tksgkUlcxZ esa lrr ¼nh?kksZi;ksxh½ fodkl 

ij gqvk] fo'o 'kh"kZ lEesyu ¼bls RIO 10 Hkh dgk tkrk gS½ Hkh bldh lajpuk dks cny ugha ik,A bldk 

eq[;ky; uSjksch ¼dsU;k½ esa gSA 

            UNEP dk eq[; er gS oSf'od i;kZoj.k dks /;ku esa j[krs gq, i;kZoj.k uhfr ds fodkl dk 

lapkyu djuk rFkk vUrjjk"Vªh; leqnk; ,oa ljdkjksa dk /;ku Toyar eqíksa dh rjQ vkdf"kZr djuk 

ftlls mu ij dk;Z gks ldsA bldh xfrfof/k;k¡ cgqr ls eqíksa dks ,df=r djrh gSa] ftlesa ok;qeaMy] 

leqæh ,oa LFkyh; ;k ikfjra= 'kkfey gSaA 

            UNEP us vUrjjk"Vªh; i;kZoj.kh; ijaijkvksa dks fodflr djus esa ,d vge Hkwfedk fuHkkbZ 

gSA blds vykok UNEP us i;kZoj.kh; xSj ljdkjh laxBuksa ¼NGO½ ds lkFk dk;Z djus esa] jk"Vªh; 

ljdkj rFkk {ks=h; laLFkkuksa ds lkFk uhfr;ksa dks fodflr djus rFkk mUgsa fØ;kfUor djus esa ,oa i;kZoj.kh; 

foKku rFkk lwpuk dks c<+kok nsus ds lkFk mUgsa ;g Hkh crk;k fd os uhfr;ksa ds vuqlkj fdl çdkj dk;Z 
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djsaxs] vkfn dk;ksaZ esa Hkh vge Hkwfedk fuHkkbZ gSA UNEP i;kZoj.k ds nh?kksZi;ksxh fodkl ds fy;s] mfpr 

i;kZoj.kh; ç;klksa }kjk] i;kZoj.k ls lacaf/kr ;kstukvksa ds fodkl ,oa fØ;kUo;u rFkk vkfFkZd lgk;rk 

miyC/k djkus esa Hkh lfØ; jgk gSA 

UNEP ds dk;ksaZ dk fØ;kUo;u fuEu lkr foHkkxksa }kjk fd;k tkrk gS% 

1. tYn psrkouh ,oa mudk vkdyu ¼Early Warning and Assessment½ 

2. i;kZoj.kh; uhfr fØ;kUo;u ¼Environmental Policy Implementation) 

3. rduhd] m|ksx ,oa vFkZ'kkL= (Technical, Industry and Economics) 

4. {ks=h; lg;ksx (Regional Co-operation) 

5. i;kZoj.kh; dkuwu ,oa lEesyu (Environmental laws and Conference) 

6. oSf'od i;kZoj.k lqfo/kk lg;ksx ¼Environmental law and convention½ 

7. lapkj ,oa tu lwpuk (Communication and public Information) 

        UNEP ds dbZ vge dk;ksaZ esa ls ^^fo'o dks LoPN j[kks** ¼Cleanup the world½ vfHk;ku ds }kjk 

fo'o esa bl ckr dh tkx:drk QSykus dk ç;kl fd;k tkrk gS fd gekjh vk/kqfud thou'kSyh ds D;k 

nq"çHkko gSaA vUrjjk"Vªh; ekxksaZ dk çnw"k.k] lhek ikj dk ok;q çnw"k.k rFkk gkfudkjd jlk;uksa dk 

vUrjjk"Vªh; O;kikj tSls eqíksa ij fn'kk&funsZ'k rFkk laf/k;ksa ds fodkl esa UNEP us dkQh enn dh gSA 

      fo'o ekSle foKku laca/kh laxBu ¼The World Metrological Organisation½ ,oa UNEP us feydj 1988 

esa tyok;q ifjorZu ij vUrjjk"Vªh; iSuy] baVj xouZesaVy iSuy v‚u DykbesV psat ¼IPCC½ dk xBu 

fd;k FkkA oSf'od i;kZoj.kh; lqfo/kk ¼Global Environment facility GEF½ dk fØ;kUo;u ,tsafl;ksa esa ls 

UNEP Hkh ,d gSA 

vkfFkZd lgk;rk ¼Funding½ 

        UNEP dks vius dk;ZØeksa ds fy;s vko';d vkfFkZd lgk;rk i;kZoj.k dks"k ls çkIr gksrh gS 

ftldk j[k&j[kko lnL; ljdkjksa ds LoSfPNd lg;ksx ls] lÙkj ls Hkh vf/kd VªLVh dks"kksa ds lg;ksx ls 

rFkk ;wukbVsM us'kUl ds fu;fer ctV esa ls NksVs ls lg;ksx ls fd;k tkrk gSA 

1-2 fo'o LokLF; laxBu  

laxBu ,oa bfrgkl 

      WHO ds lafo/kku ds vuqlkj blds mís'; gSa ^^lHkh yksxksa dks LokLF; dh ç.kkyh mPpre laHkkfor 

Lrj ij miyC/k gks** bldk eq[; dk;Z gS jksxksa ls yM+kbZ] fo'ks"kdj laØked jksxksa ls] ,oa fo'o ds yksxksa 

esa lkekU; LokLF; dks c<+kok nsukA 

      fo'o LokLF; laxBu WHO ] la;qä jk"Vª dh çkjafHkd ,tsafl;ksa esa ls ,d gSA bldk loZçFke xBu 

çFke fo'o LokLF; fnol ¼7 vçSy] 1948½ dks gqvk FkkA tc bldk leFkZu 26 lnL; ns'kksa }kjk fd;k 

x;k FkkA WHO esa 193 lnL; ns'k gSaA 
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• WHO dks lnL; ns'kksa ls ,oa nkudrkZvksa ls lg;ksx ,oa vkfFkZd lgk;rk feyrh gSA 

• blds {ks=h; dk;kZy; gSa% vÝhdk dk {ks=h; dk;kZy; ¼Regional Office for Africa, AFRO½ 

• ;wjksi dk {ks=h; dk;kZy; ¼Regional Office for Europe, EURO½ 

• nf{k.k iwoZ ,f'k;k dk {ks=h; dk;kZy;  ¼Regional Office for South East Asia] SEARO½ 

• iwoZ Hkwe/; lkxj dk {ks=h; dk;kZy; ¼Regional Office for Eastern Mediterranean½ 

• if'peh isflfQd dk {ks=h; dk;kZy; ¼Regional Office for Western Pacific, WPRO½ 

• vejhdk dk {ks=h; dk;kZy; ¼Regional Office for the America, AMRO½ 

xfrfof/k;k¡ 

lklZ ¼SARS, Severe Acute Respiration Syndrome] lhoh;j ,sD;wV jsfLijsVjh flaMªkse½] eysfj;k] Lokbu ¶yw 

,oa ,M~l ¼AIDS½ tSlh laØked chekfj;ksa dks QSyus ls cpkus ds oSf'od ç;klksa ds leUo;u ij /;ku 

j[kuk ,oa bu jksxksa ds bykt ,oa jksdFkke ds fy;s dk;ZØe çofrZr djuk WHO dh xfrfof/k;ksa esa 'kkfey 

gSA lqjf{kr ,oa çHkkoh Vhds] QkekZL;wfVdy M‚;Xu‚fLVDl ,oa nokvksa ds fodkl ,oa forj.k dks WHO 

leFkZu djrk gSA pspd ds fy;s djhc nks n'kdksa rd yM+us ds ckn 1980 esa WHO us ?kks"k.kk dh fd 

;g chekjh iwjh rjg ls feVk nh xbZ gSA ;g bfrgkl esa igyh ,slh chekjh Fkh tks ekuo ç;kl }kjk iwjh 

rjg ls feVk nh xbZ FkhA 

       WHO dk y{; gS vxys dqN o"kksaZ esa iksfy;ks dks Hkh tM+ ls feVk nsukA dbZ chekfj;ksa dks tM+ ls 

feVkus ds blds dke ds lkFk&lkFk gky gh ds dqN o"kksaZ esa WHO us LokLF; ls tqM+s dbZ eqíksa tSls rackdw 

ds lsou dks de djkuk rFkk yksxksa esa Qy rFkk lfCt;ksa ds lsou dks c<+kus ds vfHk;ku dh rjQ vf/kd 

/;ku nsuk 'kq: fd;k gSA 

i;kZoj.k vkSj LokLF; dk vkil esa ?kfu"V laca/k gSA 1992 dk i;kZoj.k ,oa fodkl ij dh xbZ fj;ks ?kks"k.kk 

dk fu;e dgrk gS fd ^^lrr ¼nh?kksZi;ksxh½ fodkl dh fpark ds dsaæ esa ekuo tkfr gSA os ç—fr dks 

larqyu cuk, j[krs gq, ,d LoLF; rFkk mRikndrk iw.kZ thou ds gdnkj gSaA** i;kZoj.kh; [krjs] laiw.kZ 

fo'o esa gksus okyh chekfj;ksa ds dqy ;ksx dk djhc 25% ¼vuqekfur½ ds fy;s ftEesnkj gSA 

1-3 gsyh ¼HELI½ 

       i;kZoj.k lacaf/kr LokLF; [krjksa ls fuiVus ds fy;k WHO us gsYFk ,uok;juesaV fyad buhf'k,fVo 

¼Health Environmental Link Initatiave, HELI½ dk fodkl fd;k gSA HELI, WHO ,oa UNEP ds }kjk 

fd;k x;k ,d oSf'od ç;kl gS tks fodkl'khy ns'kksa ds uhfrdkjksa }kjk LokLF; ij gksus okys i;kZoj.kh; 

[krjksa ij fd, tkus okys dk;ksaZ dk leFkZu djrk gSA 

HELI lHkh ns'kksa ls bl ckr dks c<+kok nsus dh ckr djrk gS fd vkfFkZd fodkl dk laca/k LokLF; 

,oa i;kZoj.k ls gksrk gSA vkerkSj ij LoLF; thou ,oa dk;Z dk okrkoj.k rFkk ok;q] ty] [kk| ,oa ÅtkZ 

ds lzksrksa dk iqu#Riknu vFkok ç;kstu ;k tyok;q fu;a=.k tSlh lHkh lsok,¡ tks ekuo LokLF; rFkk 
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ranq#Lrh ds fy;s gSa] dk vkdyu ,oa leFkZu HELI }kjk fd;k tkrk gSA HELI dh xfrfof/k;ksa esa 

jk"VªLrjh; ik;yV çkstsDV Hkh 'kkfey gSaA 

1-4 la;qä jk"Vª dk [kk| ,oa —f"k laxBu ¼FAO½ 

     ;g ;wukbVsM us'kUl dh ,d fof'k"V ,tsalh gS tks Hkq[kejh dks feVkus ds vUrjjk"Vªh; ç;klksa dh 

vxqvkbZ djrh gSA fodflr ,oa fodkl'khy nksuksa rjg ds ns'kksa dh lsok djrs gq, FksA Oks ¼Food and 

Agriculture Organization½ ,d fu"i{k Qksje ds :i esa dk;Z djrk gS tgk¡ lHkh ns'k leku :i ls 

feydj cgl dh uhfr rFkk lgefr;ksa ij fopkj djrs gSaA FksA Oks Kku ,oa lwpuk dk ,d lzksr Hkh gS ,oa 

;g fodkl'khy ns'kksa rFkk ifjorZu'khy ns'kksa dks —f"k dks vk/kqfud cukus ,oa bldh çxfr] eRL; ikyu 

rFkk oujksi.k ds dk;ksaZ] lHkh ds fy;s [kk| lqj{kk ,oa lqiks"k.k lqfuf'pr djuk vkfn dk;ksaZ esa enn djrk 

gSA bldk ySfVu Hkk"kk esa vkn'kZ okD; gS ^Fiat Panis^ ftldk vaxzsth esa vFkZ gS Let there be bread vFkkZr 

ge fganh esa dg ldrs gSa fd ^^lHkh dks jksVh feys**A 

FAO dk eq[;ky; jkse esa gS ,oa blds 5 {ks=h; dk;kZy; gSa% 

i. vÝhdk ds fy;s {ks=h; dk;kZy; 

 ¼Regional office for Africa in Accra, Ghana½ 

ii. ySfVu vesfjdk ,aM dSjhfc;u ns'kksa dk {ks=h; dk;kZy;] lSafV;kxks] fpyh 

 ¼Regional office for Latin America and the Caribbean in Santiago] chili½ 

iii. ,f'k;k ,oa islsfQd ds fy;s {ks=h; dk;kZy; cSad‚d] FkkbySaM  

¼Regional office for Asia and the Pacific in Bangkok, Thailand½ 

iv. jhtuy v‚fQl Q‚j n uh;j bZLV bu dkbjks] bZftIV 

 ¼Regional office for the Near East in Cairo, Egypt½ 

v. ;wjksi ds fy;s {ks=h; dk;kZy; cqMkisLV] gaxjh  

¼Regional office for Europe in Budapest] Hungary½ 

         WHO ds lnL; jk"Vª fo'o LokLF; lHkk ¼World Health Assembly½ ds fy;s çfrfuf/k eaMy 

fu;qä djrs gSaA fo'o LokLF; lHkk] WHO dh loZJs"B fu.kZ;dkjh laLFkk gSA la;qä jk"Vª ds lHkh lnL; 

ns'k] WHO dh lnL;rk ds fy;s mi;qä gSa ,oa WHO dh osclkbV ds vuqlkj] vU; ns'k Hkh lnL; ds 

:i esa nkf[ky gks ldrs gSa tc mudk vkosnu fo'o LokLF; lHkk ds lkekU; cgqer ls Lohd`r gks tk,A 

1-5  ;wukbVsM us'kUl ÝseodZ dUosa'ku v‚u DykbesV psat ¼UNFCCC½ 

le>kSrk ¼lEesyu½ ,oa çksVksd‚y 

    ,d n'kd igys gq, la;qä jk"Vª ds bl tyok;q ifjorZu lEesyu UNFCCC esa vf/kdka'k ns'k ,d 

vUrjjk"Vªh; laf/k esa lfEefyr gq,& ,der gksdj lkspuk o dk;Z djuk çkjaHk fd;k fd oSf'od Å"e.k 

dks de djus ds fy;s D;k&D;k fd;k tkuk pkfg, ,oa rkieku c<+us ds vifjgk;Z dkj.kksa ls fdl rjg 

rkyesy cSBkdj pyuk pkfg,A gky gh esa dbZ ns'kksa us bl laf/k esa dqN vfrfjä dks Hkh ekU;rk çnku 

dh vkSj mldk uke ^D;ksVks çksVksd‚y* gqvk ftlesa vf/kd 'kfä'kkyh rjhds gSa tks dkuwuh :i ls ck/; 

gksaxsA 
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bl foHkkx esa vla[; lalk/ku 'kkfey gSa& 'kq:vkrh vFkok dq'ky yksxksa ds fy;s tSls ifjp;kRed 

vFkok xgu çdk'ku] vkf/kdkfjd UNFCCC ,oa D;ksVks çksVksd‚y ikBî lkexzh ,oa UNFCCC ykbczsjh 

ds fy;s ,d lpZ batuA 

leL;k dk lkeuk ,oa mldh [kkst djuk 

bl lEesyu dh ,d eq[; miyfC/k tks fd lkekU; ,oa yphyh gS og ;g gS fd ;g igpku 

djrk gS fd leL;k D;k gSA 1994 esa ;g dksbZ NksVh ckr ugha Fkh tc laf/k çHkkodkjh gqbZ vkSj blds 

ikl oSKkfud lcwr de ek=k esa miyC/k FksA ¼vkSj vHkh Hkh ,sls dbZ yksx gSa tks ;g ekuus ls euk djrs 

gSa fd oSf'od Å"e.k ¼Xykscy okfeaZx½ okLro esa gks jgk gS vkSj tyok;q ifjorZu ,d leL;k gS½A fo'o 

ds ns'kksa dks fdlh ,d ckr ij lger djkuk cgqr gh dfBu dk;Z gSA ,d leL;k tks tfVy gS mlds 

fy;s gesa feydj ç;kl djuk gksxk] blds ifj.kke Hkh iwjh rjg Li"V ugha gS ,oa blds Hkfo"; esa dbZ 

n'kdksa ;k 'krkfCn;ksa rd cM+s Hk;adj ifj.kke gks ldrs gSaA 

       ;g lEesyu ,d mís'; r; djrk gS ftlls xzhu gkml xSlksa ds lkaæ.k dks fLFkj fd;k tk lds 

^^,d ,sls Lrj ij tks tyok;q ç.kkyh ds lkFk fdlh Hkh çdkj ds [krjukd ekuo gLr{ksi dks jksdrk 

gSA** blds vuqlkj ^^bl çdkj dk Lrj ,d fuf'pr le; lhek ds Hkhrj çkIr fd;k tk ldrk gS tks 

ikfjra=ksa dks çk—frd :i ls tyok;q ifjorZu ds lkFk <kyus ds fy;s i;kZIr gksA blls [kk| mRiknu 

ij dksbZ [krjk u gks ,oa blls vkfFkZd fodkl ds lrr ,oa lqpk# :i ls pyus esa enn fey ldsA** 

lEesyu dks vkS|ksfxdhdj.k okys ns'kksa ls mRlftZr xzhu gkml xSlksa dh fu;fer ,oa lgh lwph feyrh 

jguh pkfg,A fdlh Hkh leL;k dks lqy>kus dk igyk pj.k gS blds vk;keksa dks tkuukA dqN vioknksa 

dks NksM+dj] xzhu gkml xSl mRltZu rkfydkc) djus dk ^^vk/kkj o"kZ** 1990 dks gh ekuk tkrk gSA 

fodkl'khy ns'kksa dks Hkh lwph cukus ds fy;s çksRlkfgr fd;k tk jgk gSA 

        lEesyu bl ckr dh igpku djrk gS fd ;g ,d ^^<k¡pkxr** nLrkost gS& tks le;&le; ij 

la'kksf/kr fd;k vFkok c<+k;k tk ldrk gS ftlls oSf'od Å"e.k vkSj tyok;q ifjorZu ls tqM+s dk;ksaZ ,oa 

ç;klksa dks vf/kd /;kukdf"kZr ,oa çHkko'kkyh cuk;k tk,A bl laf/k esa igyh o`f) ^^D;ksVks çksVksd‚y** ds 

:i esa 1997 esa Loh—r dh xbZ FkhA 

xSj ljdkjh laxBu 

    dksbZ Hkh xSj ljdkjh laxBu ¼NGO½ ,d ,slk laxBu gS tks ljdkj dk fgLlk ugha gksrk gSA bls 

T;knkrj vkfFkZd lgk;rk futh lg;ksx ls feyrh gS tks laLFkkxr ljdkj vFkok jktuSfrd lajpuk ds 

ckgj dk;Z djrh gSA blh dkj.k ls NGO ¼Non Government Organisation½] ljdkj ls iw.kZr% Lora= 

gksrs gSaA vke rkSj ij NGO dk viuk Lo;a dk dk;ZØe gksrk gSA ,sls dbZ NGO gSa tks oU; tho tUrqvksa 

ds laj{k.k] i;kZoj.k dh lqj{kk] lalk/kuksa dk laj{k.k ,oa lrr fodkl ds dk;Z ds fy;s çfrc) :i ls 

dk;Zjr gSaA i;kZoj.k ds {ks= esa dk;Z djus okys egÙoiw.kZ jk"Vªh; rFkk vUrjkZ"Vªh; NGO dh xfrfof/k;k¡ 

,oa {ks= uhps crk, x, gSaA 
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1-6 baVjus'kuy ;wfu;u Q‚j datosZ'ku v‚Q uspj 

      ¼International Union for Conservation of Nature- IUCN ½ 

          IUCN ¼International Union for Conservation of Nature½ fo'o dk lcls iqjkuk ,oa lcls cM+k 

oSf'od i;kZoj.k usVodZ gSA ;g ,d x.krkaf=d lnL; lHkk gS ftlesa 1000 ls vf/kd ljdkjh vkSj xSj 

ljdkjh lnL; laxBu gSa] ,oa djhc 11]000 Lo;alsoh oSKkfud gSa tks 160 ls vf/kd ns'kksa esa jgrs gSaA 

IUCN dk dk;Z] fo'o esa pkjksa rjQ QSys lSdM+ksa ifCyd] NGO ,oa çkbosV {ks=ksa ds ikVZujksa rFkk 60 

v‚fQlksa ds djhc lkS ls vf/kd is'ksoj LVkQ dh enn ls pyrk gSA bldk eq[;ky; tsusok ds fudV] 

XySaM] fLoV~tjySaM esa fLFkr gSA 

IUCN i;kZoj.k rFkk fodkl ls tqM+h vf/kdka'k pqukSfr;ksa ds fy;s O;kogkfjd lek/kku fodflr 

djus ds fy;s dk;Z djrk gSA ;g oSKkfud 'kks/k dk leFkZu djrk gS] iwjs fo'o esa QhYM çkstsDVksa dk 

çca/ku djrk gS rFkk ljdkjh] xSj ljdkjh] la;qä jk"Vª] fofHkUu daifu;ksa ,oa LFkkuh; leqnk;ksa dks ,d 

tqV djrk gS ftlls uhfr;ksa ,oa dkuwuksa dk fØ;kUo;u vPNh rjg ls gks ldsA 

IUCN dk fe'ku ,oa –f"Vdks.k 

1. iwjs fo'o esa QSys fofHkUu lektksa dks çHkkfor djuk] c<+kok nsuk ,oa mudh enn djuk ftlls os 

ç—fr dh fofHkUurk ,oa v[kaMrk dk laj{k.k dj ldsa rFkk ;g lqfuf'pr djs fd fdlh Hkh çk—

frd lalk/ku dk bLrseky iw.kZr% U;k; laxr gks ,oa ikfjfLFkfrdh ds vuqlkj pyus okyk Hkh gksA 

2. ç—fr gesa thou dh lHkh ewyHkwr vko';drk,¡ tSls ty] [kk|] LoPN gok] ÅtkZ ,oa vkokl 

çnku djrh gSA blfy;s gesa ç—fr dk cqf)ekuh ls bLrseky djuk pkfg, ,oa bldh lqj{kk djuh 

pkfg,A ysfdu blds lkFk&lkFk yksxksa ds thou dks lq/kkjus ,oa xjhch ?kVkus ds fy;s lkekftd 

,oa vkfFkZd fodkl Hkh yxkrkj gksrs jguk pkfg,A 

3. gekjs thou dks feykdj] ìFoh ij fLFkr leLr thou dk vk/kkj gS tSo fofo/krk& ftlesa fofHkUu 

i'kq&i{kh] ,oa muds jgus ds LFkku dk tfVy usVodZ 'kkfey gSA tSo fofo/krk dk laj{k.k&ikS/kksa 

,oa i'kqvksa dh çtkfr;ksa dks yqIr gksus ls jksduk ,oa çk—frd {ks=ksa dks u"V gksus ls cpkuk gh 

IUCN dk eq[; dk;Z gSA 

4. tSo fofo/krk ls lacaf/kr ekuo tkfr ds lkeus vkt pkj pqukSfr;k¡ gSa% tyok;q ifjorZu] ÅtkZ] 

vkthfodk ,oa vFkZ'kkL=A IUCN blhfy;s bu pkjksa {ks=ksa ij dk;Z djrk gS tcfd bldk eq[; dk;Z 

tSo fofo/krk ij gh gSA 

dk;Z (Function) 

1. Kku% IUCN laj{k.k foKku dk leFkZu djrk gS [kkldj çtkfr;ksa] ikfjfLFkfrdh ra=ksa] tSo 

fofo/krk ,oa ekuo vkthfodk ij budk çHkko fdl çdkj gksxk bl ij fo'ks"k /;ku nsrk gSA 

2. dk;Z% IUCN gtkjksa QhYM çkstsDV iwjs fo'o esa pykrk gS ftlls çk—frd i;kZoj.k dk çca/ku 

vPNh rjg ls gks ldsA 

3. çHkko% IUCN ljdkjksa] NGO, vUrjjk"Vªh; lEesyuksa] UN laxBuksa] daifu;ksa ,oa leqnk;ksa dk 

leFkZu djrk gS  ftlls os uhfr;k¡ ,oa dkuwu cukdj mudk vPNh rjg fØ;kUo;u dj ldsaA 
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4. l'kähdj.k% IUCN laxBuksa dks rS;kj djds] mUgsa lalk/ku miyC/k djkdj] yksxksa dks çf'kf{kr 

djds rFkk ifj.kkeksa dh e‚uhVfjax djds fu;e] dkuwu rFkk muds fØ;kUo;u esa enn djrk gSA 

1-7 oyZ~M okbM QaM Q‚j uspj (WWF½ 

oyZ~M okbM QaM Q‚j uspj ¼WWF½ ,d vUrjjk"Vªh; xSj ljdkjh laxBu gS tks i;kZoj.k ds 

laj{k.k] 'kks/k ,oa iqu%LFkkiu ds fy;s dk;Z djrk gSA igys bldk uke oyZ~M okbM QaM Fkk tks ;wukbVsM 

LVsV~l ,oa dukMk esa vHkh Hkh bldk vkf/kdkfjd uke gSA ;g fo'o dk lcls cM+k Lora= laj{k.k laxBu 

gS ftlds laiw.kZ fo'o esa djhc 5 fefy;u ls vf/kd leFkZd gSa tks 90 ls vf/kd ns'kksa esa dke dj jgs gSa] 

vkSj iwjs fo'o esa djhc 1300 laj{k.k ,oa i;kZoj.k ls tqM+s çkstsDVksa ij dke dj jgs gSaA ;g ,d çdkj 

dk nku gS ftldk 60% fgLlk futh] O;fäxr] LoSfPNd nku ds :i esa vkrk gSA bl QaM dh 45 izfr’kr 

vk; ;wukbVsM LVsV~l] ;wukbVsM fdaxMe rFkk uhnjySaM ls vkrh gSA 

        WWF dk y{; gS ^^gekjs i;kZoj.k dks u"V gksus ls jksduk ,oa bldk çfrdkj djukA** orZeku 

esa bldk vf/kdka'k dk;Z rhu ck;kse ds laj{k.k ij dsafær gSA buesa fo'o dh vf/kdre tSo fofo/krk fNih 

gqbZ gS ftlesa ou] vyo.k tyh; ikfjfLFkfrdh ra=] egklkxj ,oa rV 'kkfey gSaA vU; eqíksa esa ;g foyqIr 

çk; çtkfr;ksa] çnw"k.k ,oa tyok;q ifjorZu ij Hkh /;ku nsrk gSA 

;g laxBu 11 flarcj 1961 esa fLoV~tjySaM ds ekstsZl esa ,d /kekZFkZ VªLV ds :i esa xfBr gqvk 

Fkk ftldk uke oyZ~M okbM QaM j[kk x;k FkkA ;g twfy;u gDlys ,oa eSDl fudksYlu dh dksf'k'k Fkh 

ftUgksaus 30 lky ds vuqHko ds lkFk çxfr'khy ckSf)d yksxksa dks cM+s O;kikfjd #fp;ksa ds lkFk jktuSfrd 

rFkk vkfFkZd ;kstukvksa ds }kjk tksM+us dk ç;kl fd;kA dSus fM;u QaM ds fy;s] dukMk ds VksjsaVks esa Hkh 

bldk ,d gsM v‚fQl gSA 

        blds LFkkiuk nLrkost esa] laxBu us viuk okLrfod y{; bl rjg mYysf[kr fd;k gS% ^^fo'o 

ds tho&tUrq] isM+&ikS/ks] ou] LFky vk—fr;k¡ ty] feêh ,oa vU; çk—frd lalk/kuksa dk laj{k.k Hkwfe ds 

çca/ku] 'kks/k ,oa [kkst] çpkj] leUo;u ,oa ç;kl] vU; bPNqd ikfVZ;ksa ds lkFk lg;ksx rFkk vU; mi;qä 

mik;ksa }kjk fd;k tk,xkA** 

        fiNys dqN o"kksaZ esa] laxBu us iwjs fo'o esa gh dk;kZy; [kksy fy;s gSa ,oa dk;Z çkjaHk dj fn;k 

gSA bldh xfrfof/k;ksa dk çkjafHkd dsaæ Fkk foyqIr çk;% çtkfr;ksa dh lqj{kk djukA tSls&tSls vf/kd 

lalk/ku miyC/k gksrs x,] bldk dk;Z vU; {ks=ksa tSls tSo fofo/krk dk laj{k.k] çk—frd lalk/kuksa dk 

lrr bLrseky rFkk çnw"k.k ,oa cckZnh ls gksus okyh [kir esa deh ykuk] vkfn dh rjQ Hkh c<+rk x;kA 

        1986 esa laxBu dk uke cnydj oyZ~M QaM Q‚j uspj dj fn;k ysfdu mlds vkjfEHkd 'kCn 

WWF gh j[ks x;s tks fd blds fØ;kdykiksa dks vPNs <ax ls crk ldsaA tcfd ;wukbVsM LVsV~l ,oa 

dukMk esa ;g vius ewy uke ls dk;Z djrk gSA 

1-8  xzhu ihl  

1986 esa] dk;ZdrkZvksa dk ,d NksVk ny tks ^^gfjr ,oa 'kkafrfç; fo'o** ds vius y{; }kjk çsfjr 

Fkk] dukMk] cSadD;woj ls iqjkuh uko esa fudy iM+kA bu dk;ZdrkZvksa us] tks xzhu ihl ds laLFkkid Fks] 

;g ekuk fd dqN yksx feydj Hkh dqN vyx dj ldrs gSaA 
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mudk fe'ku ;w,l dks ,efpVdk] ,d NksVk lk }hi tks vykLdk ds if'peh rV ij fLFkr gS] 

fo'o dk lcls vf/kd HkwdEi laHkkfor {ks= gS] dks ukfHkdh; ijh{k.kksa ls cpkus dk cM+k xokg cukuk FkkA 

,efpVdk us 3000 foyqIrçk; leqæh v‚Vjksa ,oa csYM phyksa dk ?kj] isjhxzhu QkYdu ,oa vU; oU; thoksa 

ds dkj.k euk dj fn;k FkkA fQj Hkh mudh iqjkuh uko fQfyl dksje‚d ls ;k=k ,efpVdk igq¡pus ds 

igys gh ;g ;k=k yksxksa ds ftKklk dk dkj.k cu x;h FkhA ;w,l vHkh rd ceckjh dj jgk Fkk] ysfdu 

vkokt mBk;h x;h Fkh] mlds dkj.kksa dks Hkh lquk x;k FkkA ,efpVdk ij mlh o"kZ ukfHkdh; ijh{k.k jksd 

fn;s x;s Fks ,oa bl }hi dks ckn esa i{kh vH;kj.; ?kksf"kr dj fn;k x;k FkkA 

xzhu ihl fo'o dk lcls cM+k tehuh Lrj dk i;kZoj.k usVodZ gSA ;g 77 jk"Vªh; lnL; lewgksa 

,oa 5000 LFkkuh; dk;ZdrkZ lewgksa dks çR;sd egk}hi esa ,d tqV djrk gSA laiw.kZ fo'o esa blds 2 

fefy;u ls Hkh vf/kd lnL; gSa ftuds }kjk ;s vkt ds lcls Toyar i;kZoj.kh; ,oa lkekftd eqíksa ij 

vfHk;ku pykrs gSaA uhnjySaM ds ,ElVMZe esa fLFkr xzhu ihl ds ikl fo'o Hkj esa djhc 2-8 fefy;u 

leFkZd gSa ,oa 41 ns'kksa esa jk"Vªh; rFkk {ks=h; dk;kZy; gSaA vkt xzh.k ihl ,d vUrjkZ"Vªh; laxBu gS tks 

oSf'od i;kZoj.kh; vfHk;kuksa dks çkFkfedrk çnku djrk gSA 

xzhu ihl dh uhfr;k¡ ,oa ekU;rk,¡ bl çdkj gSa% 

i. 'kkafr fç; ,oa vfgalkRed rjhds ls i;kZoj.k dks u"V gksus ls jksduk ; 

ii. jktuSfrd ,oa O;kolkf;d #fp;ksa ls vkfFkZd Lora=rk gkfly djuk 

iii. lekt ds i;kZoj.kh; ilanksa ds ckjs esa [kqyh ,oa Lora= cgl dks c<+kok nsuk o muds fy;s lek/kku 

[kkstuk ; 

–f"Vdks.k ,oa fe'ku 

,d 'kkafriw.kZ ,oa v[kaM fo'o tks ,sls lektksa ij vk/kkfjr gS tks ç—fr ds lkFk larqyu cuk, 

j[kdj thou&;kiu djrs gSaA Lora= yksxksa dk ,d lekt tks xoZ] laiw.kZrk rFkk larks"k ds lkFk jgrs gSa 

ftlesa ekuo lekurk rFkk yksxksa ds vf/kdkjksa dk vglkl gksrk gSA 

i. v[kaM lektksa dks lqjf{kr j[kus ds fy;s ekuo vf/kdkjksa rFkk yksxksa ds vf/kdkjksa ds çfr lEeku] 

ekuo dk vkRe lEeku] i;kZoj.kh; ,oa lkekftd U;k; vkfn dks lkewfgd rkSj ij lqfuf'pr 

djukA 

ii. i;kZoj.kh; voØe.k rFkk çk—frd lalk/kuksa esa deh dks jksduk ;k mldk fojks/k djuk] i`Foh dh 

ikfjfLFkfrdh ,oa lkaL—frd fofo/krk dk iks"k.k djuk rFkk lrr vkthfodk dh lqj{kk djukA 

iii. Lons'kh yksxksa] LFkkuh; leqnk;ksa] efgykvksa lewgksa ,oa O;fäxr yksxksa ds l'kähdj.k dks lqfuf'pr 

djuk ,oa fu.kZ; ysus esa turk dh Hkkxhnkjh dks lqfuf'pr djukA 

iv. xqatk; eku vfHk;kuksa esa O;Lr jguk] tkx:drk dks c<+kok nsuk] yksxksa dks xfr'khy cukuk ,oa 

fofo/k çdkj ds vfHk;kuksa ds lkFk lac) gksuk] tehuh Lrj rd igq¡puk] jk"Vªh; ,oa oSf'od la?k"kZ 

esa 'kkfey gksukA 
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1.9 VkVk ÅtkZ 'kks/k laLFkku  

  TERI ,d tu#fp 'kks/k ,oa leFkZd laxBu gS tks i;kZoj.k ds fy;s fgrdj ,oa U;k;laxr 

fodkl'khy j.kuhfr;ksa dks c<+kok nsrk gSA bldh vkSipkfjd LFkkiuk 1974 esa gqbZ Fkh ftldk eq[; mís'; 

Fkk xaHkhj ,oa dfBu leL;kvksa ls tw>uk ,oa mudk lek/kku [kkstuk] ftuls vkus okys o"kksaZ esa euq"; dk 

lkeuk gksus okyk gSA ;s leL;k,¡ i`Foh ds lhfer ÅtkZ HkaMkjksa esa rsth ls vkus okyh deh ds dkj.k mRiUu 

gksaxh D;ksafd ;s ÅtkZ HkaMkj vf/kdka'kr% vuohdj.kh; gSaA buds bLrseky ds orZeku rjhdksa esa ls vf/kdka'k 

çnw"k.k QSykus okys gSa] tks xaHkhj leL;k,¡ mRiUu djrs gSaA 

TERI lfØ; :i ls ÅtkZ] i;kZoj.k ,oa fodkl ds vk/kqfud rjhdksa] tks vf/kdka'kr% nh?kZdkyhu 

ugha gSa] ds {ks= esa vkus okyh oSf'od leL;kvksa ds fy;s lek/kku fodflr djus ds dk;Z esa yxk gSA ;g 

laLFkku dbZ o"kksaZ esa fodflr gqvk gS] fo'ks"kdj] tc blus Lo;a dh 'kks/k xfrfof/k;k¡ çkjaHk dh ,oa ubZ 

fnYyh esa viuk vk/kkj cuk Fkk tks bldk  iath—r eq[;ky; gSA TERI ds n'kZu dk dsaæh; rRo gS m|ferk 

ds gquj ij fo'okl djuk ftlls lekt dks ykHk fey lds ftlesa Kku :ih laifÙk dk forj.k ,oa 

fodkl gh eq[; tfj;k gksA TERI dh 'kk[kk,¡ mÙkjh vejhdk] ;wjksi] tkiku] eysf'k;k ,oa [kkM+h ns'kksa esa 

gSaA 

            TERI ds iwjs fo'o ds fofHkUu Hkkxksa esa dsoy dk;kZy; gh ugha cfYd bldh xfrfof/k;ksa dh 

Hkh foLr`r HkkSxksfyd çklkafxdrk gSA ;g okf"kZd fnYyh lrr fodkl lEesyu dk vk;kstu djrk gS tks 

lrr fodkl ds Åij dsafær ,d vge ?kVuk gS tks feysfu;e fodkl xksy ¼MDG½ ,oa bu laosnu'khy 

{ks=ksa esa nqfu;k Hkj dh çxfr ds ckjs esa crkrk gSA blds vykok TERI us ,d fo'o lrr fodkl Qksje 

¼World Sustainable Development Forum WSDF½ dk Hkh xBu fd;k gS] tks pqus fo'o usrkvksa ds lewg 

dh N=Nk;k esa lapkfyr gksrk gSA WSDF çR;sd DSDS ds vuqHko dks fo'o ds vU; Hkkxksa rd igq¡pkrk 

gS rFkk fo'oHkj esa blds fodkl ij utj j[krk gS fo'ks"kdj MDG dh cSBd esaA 
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2 jk"Vªh; i;kZoj.kh; ,tsafl;k¡ 

    ¼National Environmental Agencies ½ 

Hkkjr esa i;kZoj.kh; laLFkkvksa dh ,sfrgkfld i`"BHkwfe 

Hkkjrh; lH;rk ds vkjEHk ls gh i;kZoj.k dks lqjf{kr j[kus dh tkx:drk yksxksa esa ekStwn FkhA 

oSfnd ,oa oSfnddky ds ckn dk bfrgkl bl ckr dk lk{kh gS ysfdu vk/kqfud dky esa] fo'ks"k :i ls 

Lora=rk ds ckn ls] vkfFkZd çxfr dks mPp çkFkfedrk feyus ds dkj.k] i;kZoj.k dqN de egÙoiw.kZ 

LFkku ij jg x;kA dsoy 1972 esa i;kZoj.kh; ;kstuk ,oa lg;ksx ds fy;s jk"Vªh; desVh (National 

Committee of Environment and Forest] NCEPC) ds xBu ds fy;s dne mBk, x, tks /khjs&/khjs 

i;kZoj.k dk vyx foHkkx cuk vkSj 1985 esa ;g iw.kZ:i ls i;kZoj.k ,oa ou ea=ky; ds :i esa ifjofrZr 

gqvkA 'kq:vkr esa Hkkjr ds lafo/kku esa i;kZoj.k dks c<+kok nsus ;k mlds laj{k.k ds fy;s fdlh çdkj ds 

çko/kku ugha FksA ysfdu 1977 esa gq, 42osa lafo/kku la'kks/ku esa dqN egÙoiw.kZ /kkjk,¡ tksM+h xbZ tks ljdkj 

ij ,d LoPN ,oa lqjf{kr i;kZoj.k çnku djus dh ftEesnkjh lkSairh gSA 

i;kZoj.k ,oa ou ea=ky;] dsUæh; çnw"k.k fu;a=.k cksMZ ,oa oU; thou ds fy;s Hkkjrh; cksMZ gh 

eq[; jk"Vªh; i;kZoj.kh; ,tsafl;k¡ gSaA 

2-1 nh?kksZi;ksxh fodkl vk;ksx (CSD) 

bldh LFkkiuk fnlacj] 1992 esa tujy ,lsacyh fjt‚Y;w'ku A/Res/47/191 }kjk dh xbZ FkhA bls 

;w,u vkfFkZd ,oa lkekftd dkmafly ds dk;Zdkjh vk;ksx (ECOSOC) ds :i esa LFkkfir fd;k x;k FkkA 

blus twu] 1992 esa fj;ks Mh tsusfj;ks esa gq, i`Foh lEesyu vFkok i;kZoj.k rFkk fodkl ij ;w,u dh 

d‚UÝsal esa ,d ,sfrgkfld oSf'od le>kSrk fd;k Fkk tks ,tsaMk 21 ds pkSIVj 38 esa nh ,d laLrqfr dks 

fØ;kfUor djrk FkkA 

fe'ku 

lrr fodkl ds fy;s cuk fMohtu (Division for sustainable development] DSD) usr`Ro çnku 

djrk gS ,oa ;g ;wukbVsM us'kUl ds lrr fodkl ij cus flLVe ds Hkhrj dq'kyrk dk ,d vf/k—r 

lzksr gSA ;g nh?kksZi;ksxh fodkl ds la;qä jk"Vª vk;ksx (CSD) ds fy;s okLrfod lfpoky; ds rkSj ij 

lrr fodkl dk çpkj djrk gS ,oa vUrjjk"Vªh;] {ks=h; rFkk jk"Vªh; Lrj ij rduhdh lg;ksx rFkk 

{kerk fuekZ.k çnku djrk gSA 

y{; 

1. vUrjjk"Vªh;] {ks=h; rFkk jk"Vªh; Lrj ij uhfr fu/kkZj.k esa lrr fodkl ds fy;s lkekftd] vkfFkZd 

rFkk i;kZoj.kh; vk;keksa dk lekdyu; 

2. lrr fodkl ds fy;s ,dh—r ,oa O;kid :i ls Hkkxhnkjhiw.kZ ç;kl dks cM+s iSekus ij ykxw 

djuk; 

3. tksgkUlcxZ dh fØ;kUo;u ;kstuk ds y{; ,oa y{; {ks= ds fØ;kUo;u esa Hkkjh çxfrA 
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;g dgrk gS ^^d‚UÝsal dk çHkko'kkyh vuqlj.k djus dks lqfuf'pr djus ,oa vUrjjk"Vªh; lg;ksx 

rFkk ;qfäewyd –f"Vdks.k esa o`f) ds fy;s] i;kZoj.k rFkk fodkl ds eqíksa dks ,dh—r djus ds fy;s var% 

ljdkjh fu.kZ; fu/kkZj.k {kerk rFkk jk"Vªh;] {ks=h; ,oa vUrjjk"Vªh; Lrjksa ij ,tsaMk 21 ds fØ;kUo;u dh 

çxfr dh tk¡p djuk] vkfn dk;ksaZ ds fy;s ,d mPp Lrjh; lrr fodkl vk;ksx dk xBu ;w,u ds pkVZj 

ds varxZr vkfVZdy 68 ds vuqlkj gksuk pkfg,A** ,tsaMk 21¼1½ 1992 ds 'kjn dky esa gqbZ tujy ,lsacyh 

dh cSBd tks CSD dh LFkkiuk ij cgl ds fy;s vk;ksftr gqbZ Fkh] ds vuqlkj% 

1- vkfFkZd ,oa lkekftd dkmafly (The Economic and Social Council] ECOSOC)  ls vuqjks/k fd;k 

x;k gS fd ;g ,d mPp Lrjh; vk;ksx dk xBu dk;Zdkjh dkmafly laLFkk ds :i esa djsA 

2- 53 ns'kksa ds çfrfuf/k;ksa dks dkmafly }kjk rhu lky rd ds dk;Zdky ds fy;s pquk tk,xkA 

3- vk;ksx o"kZ esa ,d ckj nks ;k rhu lIrkg ds fy;s cSBd djsxkA ;g dk;Zdkjh ECOSOC vk;ksx gS 

ftldk iw.kZdkfyd lfpoky; U;w;‚dZ esa fLFkr gSA 

CSD dk er ¼fjt‚Y;w'ku 1990/2007½ gS% 

1- ,tsaMk 21 ¼i;kZoj.k ,oa fodkl ds eqíksa ij dke djrk gS½ ds fØ;kUo;u ,oa ljdkj] NGO rFkk 

vU; ;w,u laLFkkvksa }kjk fu/kkZfjr i;kZoj.k ,oa fodkl ds y{;ksa ds lekdyu ls lacaf/kr xfrfof/k;ksa 

dh çxfr dh fuxjkuh djukA 

2- fodflr ns'kksa }kjk vksojlht fodkl lgk;rk dks"k (Overseas Development Aid) ds fy;s 

fu/kkZfjr 0-7% GNP ds y{; dh çxfr dh fuxjkuh djukA 

3- tSlk fd ,tsaMk 21 esa mYysf[kr gS] rduhdksa dk LFkkukarj.k ,oa mudh vkfFkZd enn dh i;kZIrrk 

dk iqujkoyksdu djukA  

4- ,tsaMk 21 ds fØ;kUo;u ds lanHkZ esa lq;ksX; NGOs }kjk lacaf/kr lwpuk dks çkIr djds mldk 

fo'ys"k.k djukA 

5- ;w,u ds <k¡ps ds varxZr vkus okys NGO] Lora= lsDVjksa ,oa vU; bdkb;ksa dks tks ;w,u ç.kkyh 

ds ckgj gSa; ds lkFk okrkZyki c<+kukA 

lkekU; lrr fodkl ds fy;s laLrqfr çnku djus dk vFkZ gS orZeku ih<+h dh vko';drkvksa dh 

iwfrZ bl çdkj djuk ftlls Hkfo"; dh ihf<+;ksa dks viuh vko';drkvksa dh iwfrZ djus dh {kerk esa fdlh 

rjg dh #dkoV ;k xM+cM+h u gksA bls lekt }kjk cM+s iSekus ij fy;k tkuk pkfg, vkSj çfrfnu çR;sd 

ukxfjd ds }kjk fd, tkus okys fofHkUu ilanhnk dk;ksaZ ds fy;s ;g ,d fn'kk&funsZ'k nsus okyk fl)kUr 

gksuk pkfg,A blds vykok cM+s jktuSfrd rFkk vkfFkZd fu.kZ;ksa esa Hkh bls 'kkfey fd;k tkuk pkfg,A 

blds fy;s yksxksa dh lksp esa] vkfFkZd rFkk lkekftd lajpuk esa rFkk mRiknu ,oa miHkksx ds rjhds esa 

O;kid ifjorZu fd, tkus pkfg,A 
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2-2 i;kZoj.k ,oa ou ea=ky; 

(Ministry of Environment and Forest) 

    i;kZoj.k ,oa ou ea=ky; (MoEF) ns'k esa i;kZoj.k ,oa ou laca/kh dk;ZØeksa ds fØ;kUo;u dh ;kstuk 

cukus] mldk çpkj djus] leUo; djus ds fy;s dsUæh; ljdkj ds ç'kklfud ra= esa ,d uksMy ,tsalh 

gSA bl ea=ky; }kjk fd, tkus okys dk;ksaZ dh eq[; xfrfof/k;k¡ Hkkjr ds ouLifr rFkk tho tUrqvksa dks 

laj{k.k ,oa losZ{k.k] ouksa ,oa chgM+ {ks=ksa dk losZ{k.k ,oa laj{k.k] çnw"k.k fu;a=.k rFkk fuokj.k] oujksi.k 

dks c<+kok rFkk Hkwfe voØe.k dks de djuk lfEefyr gSA ;g Hkkjr ds jk"Vªh; m|kuksa (National Park) 

ds ç'kklu ds fy;s Hkh ftEesnkj gSA blds bLrseky gksus okys eq[; lk/ku losZ{k.k] i;kZoj.kh; çHkkoksa dk 

ewY;kadu] çnw"k.k fu;a=.k] iqu#Riknu dk;ZØe] laxBuksa dk leFkZu] lek/kku [kkstus ds fy;s 'kks/k ,oa 

vko';d ekuo'kfä dks dk;Z djus ds fy;s çf'k{k.k] i;kZoj.kh; lwpuk dk laxzg ,oa forj.k rFkk ns'k 

dh tula[;k ds lHkh Hkkxksa esa i;kZoj.kh; tkx:drk QSykuk gSA ;g ea=ky; ;wukbVsM us'kUl i;kZoj.k 

dk;ZØe (United Nations Environment Programme] UNEP) ds fy;s Hkh uksMy ,tsalh gS 

2-3 dsaæh; çnw"k.k fu;a=.k cksMZ 

                 (Central Pollution Control Board  - CPCB) 

dsaæh; çnw"k.k fu;a=.k cksMZ (Central Pollution Control Board] CPCB) ,d oS/kkfud laxBu gS 

ftldk xBu flracj 1974 esa] ty dkuwu ¼çnw"k.k dk fu;a=.k ,oa fuokj.k½ ds rgr gqvk FkkA blds 

vykok CBCB dks ok;q dkuwu ¼çnw"k.k fu;a=.k ,oa fuokj.k½] 1981 ds rgr {kerk,¡ ,oa dk;Z Hkh lkSais x, 

FksA ;g 1986 ds vUrxZr i;kZoj.k ¼laj{k.k½ dkuwu ds ç;kstuksa ds fy;s i;kZoj.k ,oa ou ea=ky; dks 

rduhdh lsok,¡ çnku djrk gS ,oa blds fy;s {ks= fuekZ.k Hkh djrk gSA 

CBCB ds dk;Z 

CBCB ds eq[; dk;Z] tSlk fd 1974 ds ty dkuwu ¼çnw"k.k fu;a=.k ,oa fuokj.k½ rFkk 1981 ds ok;q 

dkuwu ¼çnw"k.k fu;a=.k rFkk fuokj.k½ esa crk;k x;k %  

1- jkT;ksa ds fofHkUu Hkkxksa esa ty /kkjkvksa rFkk dqvksa dh lQkbZ dks c<+kok nsuk ftlesa ty çnw"k.k 

dk fu;a=.k]fuokj.k rFkk dVkSrh 'kkfey gks]  

2- ns'k esa ok;q çnw"k.k dk fu;a=.k] fuokj.k rFkk dVkSrh ds lkFk&lkFk ok;q dh xq.koÙkk dk fodkl 

djukA 

         ok;q xq.koÙkk dk /;ku j[kuk] ok;q xq.koÙkk ds çca/ku dk ,d egÙoiw.kZ Hkkx gSA jk"Vªh; ifjos'k 

ok;q xq.krk e‚uhVju çksxzke (NAAQM) dk xBu] ok;q xq.koÙkk ds orZeku Lrj dk fu/kkZj.k djus] dy 

dkj[kkuksa rFkk vU; lzksrksa esa ls ok;q çnw"kdksa ds mRltZu dk fu;a=.k ,oa O;oLFkkiu djus rFkk ok;q 

xq.koÙkk dks ekudksa rd igq¡pkuk tSls mís';ksa ds fy;s gqvk FkkA ;g m|ksxksa dks LFkkfir djus rFkk uxj 

;kstukvksa ds fy;s vko';d ok;q xq.koÙkk vkadM+ksa ds fy;s i`"BHkwfe Hkh çnku djrk gSA 

vyo.k ¼'kq)½ ty ,d lhfer lalk/ku gS tks —f"k] m|ksx] oU; tho&tUrqvksa ,oa ekfRL;dh ds 

ikyu rFkk ekuo thou ds fy;s vR;ar vko';d gSA Hkkjr ufn;ksa ls ifjiw.kZ ns'k gS ijUrq ;gk¡ ij vla[; 

>hysa] rkykc rFkk dq,¡ gSa] tks is;ty ds eq[; lzksr ds :i esa bLrseky gksrs gSa] ;gk¡ rd fd fcuk ikuh 
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dk 'kks/ku fd, HkhA vf/kdka'k ufn;ksa esa ekulwu dh o"kkZ dk ikuh ,d= gksrk gS] tks lky ds rhu eghuksa 

rd gh lhfer gSA vr% o"kZ ds ckdh eghuksa esa ;s lw[k tkrh gSa vkSj vDlj buesa 'kgjksa] dLcksa rFkk m|ksxksa 

ls fu"dkflr xank ikuh gh cgrk gS tks gekjs de gks jgs tylzksrksa dh xq.koÙkk ij vkSj [krjk iSnk djrk 

gSA Hkkjr dh laln us viuh cqf)eÙkk ds vuqlkj ty dkuwu ¼çnw"k.k dk fu;a=.k ,oa fuokj.k½ 1974 

blfy;s cuk;k Fkk rkfd gekjs ty HkaMkjksa dh LokLF;o/kZd {kerk dks lqjf{kr j[kk tk ldsA CBCB dk 

,d er ;s gS fd ty çnw"k.k ls lacaf/kr rduhdh rFkk lkaf[;dh vkadM+ksa dks laxzg djks] mUgsa feykvks 

vkSj fQj mudk çlkj djksA vr% ty xq.koÙkk e‚uhVju (Water Quality Monitoring  -  WQM) ,oa 

fuxjkuh nksuksa dkQh egÙoiw.kZ gSaA 

        Hkkjrh; ekudksa dh xq.koÙkk dh vko';drkvksa ds lkFk&lkFk dqN i;kZoj.k dh 'krksaZ dks iwjk 

djus ds fy;s cuk, x, ?kjsyw ,oa miHkksäk mRiknksa ds fy;s ^^i;kZoj.k fe= mRikn** ds yscy dh ;kstuk 

dkQh çHkkoh gks jgh gSA bl ;kstuk dks ^^bdksekdZ Ldhe v‚Q bafM;k (Ecomark scheme of India) dgk 

tkrk gSA 

jk"Vªh; Lrj ij dsaæh; cksMZ ds dk;Z 

1. dsaæh; ljdkj dks ty ,oa ok;q çnw"k.k ds fu;a=.k ,oa fuokj.k ls tqM+s fdlh Hkh eqís ij ,oa ok;q 

dh xq.koÙkk dks c<+kus ds ckjs esa lykg nsukA 

2. ty ,oa ok;q çnw"k.k ds fu;a=.k] fuokj.k rFkk dVkSrh ds fy;s jk"VªO;kih dk;ZØeksa dh ;kstuk ,oa 

lapkyu djukA 

3. jkT; cksMksaZ dh xfrfof/k;ksa dk leUo;u ,oa muds vkilh erHksnksa dks nwj djukA 

4. jkT; cksMksaZ dks rduhdh lgk;rk ,oa fn'kk&funsZ'k çnku djuk] ok;q ,oa ty çnw"k.k ls lacaf/kr 

leL;k,¡ ,oa muds fu;a=.k] fuokj.k rFkk dVkSrh ds fy;s 'kks/k dks dk;kZfUor djuk ,oa mudk 

leFkZu djukA 

5. ty ,oa ok;q çnw"k.k ds fu;a=.k] fuokj.k rFkk dVkSrh ls lacaf/kr dk;ZØeksa ls tqM+s yksxksa ds 

çf'k{k.k dh ;kstuk ,oa O;oLFkk djukA 

6. ty ,oa ok;q çnw"k.k ds fu;a=.k] fuokj.k rFkk dVkSrh ds çksxzke ds ckjs esa ,d O;kid tu 

tkx:drk ykus ds fy;s ,d tulapkj dh O;oLFkk çnku djukA 

i;kZoj.kh; 'kklu ,oa jkT; çnw"k.k fu;a=.k cksMZ 

vaczsyk ,DV (Umbrella Act) EPA ¼i;kZoj.kh; laj{k.k ,tsalh] Environmental Protection Agency 

Act-EPA) 1986 us igys ds lHkh ç;kstuksa dks vkSj etcwrh çnku dhA ns'k esa vkS|ksfxd] okgu lacaf/kr 

rFkk /ofu çnw"k.k fu;a=.k ds fy;s fo'ks"k çko/kku fd, x,A Hkkjr esa] jkT;ksa dh viuh Lo;a dksbZ i;kZoj.k 

uhfr ugha gSa cfYd jk"Vªh; Lrj ij cukbZ xbZ uhfr;ksa dks gh viukrs gSa cl blesa ml jkT; dh LFkkuh; 

ifjfLFkfr;ksa ds vuqlkj FkksM+s cgqr ifjorZu dj fy;s tkrs gSaA dsUæ ljdkj Hkh] jkT; ljdkjksa dks fofHkUu 

i;kZoj.kh; eqíksa ij fn'kk&funsZ'k nsrh jgrh gSA 
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2-4 oU; thoksa ds fy;s Hkkjrh; cksMZ  

 (Indian Board for Wildlife - IBWL )  

        ns'k esa Indian Board for Wildlife - IBWL  oU; tho laj{k.k ds {ks= esa] ,d vge lykgdkj 

laLFkk gS ,oa blds v/;{k Hkkjr ds ekuuh; ç/kkuea=h gksrs gSaA IBWL dk iquxZBu 7 fnlEcj] 2001 ls 

çHkkodkjh gqvkA IBWL dh 21oha cSBd 21 tuojh] 2002 dks ubZ fnYyh esa gqbZ ftlesa Hkkjr ds ekuuh; 

ç/kkuea=h us v/;{krk dh FkhA 

jk"Vªh; xSj ljdkjh laxBu  

(NGO) 

2-5  foKku ,oa i;kZoj.k dsUæ 

           (Centre for Science and Environment - CSE)   

          foKku ,oa i;kZoj.k dsUæ (Centre for Science and Environment - CSE) ,d tu 

tkx:drk laca/kh [kkst ,oa lykgdkj laxBu gS tks fd fnYyh esa fLFkr gSA CSE y‚fo;ks ds fy;s 

vuqla/kku djrk gS ,oa fodkl dh vko';drk dh lwpuk nsrk gS fd nksuksa nh?kksZi;ksxh ,oa leku gSaA 

i;kZoj.kh; voØe.k dh lcls cM+h pqukSrh ,d vksj rks çk—frd lalk/kuksa dk vR;f/kd nksgu gS ogha 

nwljh vksj rsth ls c<+rk gqvk vkS|ksxhdj.k gS] bu nksuksa esa larqyu cuk;s j[kus dk ,d egÙoiw.kZ dk;Z 

CSE us ys j[kk gSA CSE bu leL;kvksa ds çfr tkx:drk iSnk djrh gS ,oa blds nh?kksZi;ksxh lek/kku 

dk Hkh lq>ko nsrh gSA 

lHkh oxksaZ ds yksxksa ds chp ftuesa fo|kFkhZ Hkh 'kkfey gSa] i;kZoj.kh; eqíksa ds çfr c<+rh gq;h #fp 

ds fy;s dke djrh gSA CSE vukSipkfjd i;kZoj.kh; f'k{kk dk fodkl dj jgh gSA muds lk/ku tks yksxksa 

ds chp tkx:drk iSnk djus ds lzksr çdkf'kr if=dk,¡] fQYe] çn'kZfu;ka ,oa vU; mRikn gSaA 

      muds nks çeq[k jkspd çdk'ku ^Mkmu Vw vFkZ* (Down to Earth) ,oa cPpksa dh if=dk ^xkscj 

VkbEl* (Gober Times) gSA 

2-6 dYio`{k (kalpvriksh) 

bldh LFkkiuk 1979 esa gqbZ Fkh ,oa ;g i;kZoj.kh; tkx:drk] vfHk;kuksa] eqdneksa] 'kks/k ,oa vU; 

{ks=ksa esa dk;Z djrk gSA blus dbZ i;kZoj.k fodkl lacaf/kr eqíksa ij vPNh idM+ cukbZ gSA vf/kdka'k le; 

esa ;g fojks/k i=ksa vFkok lM+d çn'kZuksa tSls mik;ksa }kjk jkT;ksa ds lkFk lh/kk eqdkcyk ugha djrk gSA 

blds vf/kdrj lnL; fofo/k ,oa xgu :i ls lh[kus dh çfØ;k esa yxs jgrs gSaA fpidks vkanksyu ds 

le; fgeky;h {ks= dk nkSjk] fnYyh ds lcls cM+s gfjr {ks= ¼fjt ,fj;k½ ds fouk'k ds f[kykQ LFkkuh; 

foæksg dks çkjaHk djuk] oU; tho laj{k.k rFkk i'kq vf/kdkjksa ds fy;s çdks"B xBu ds lkFk&lkFk ;s ^uspj 

o‚d* Hkh djrs jgrs gSaA buds vykok ;s Hkjriqj i{kh fjtoZ esa gqbZ iqfyl Qk;fjax dh tk¡p] ueZnk çkstsDV 

ds çHkkoksa dk igyk foLr`r v/;;u] vkfn Hkh bUgha ds dk;ksaZ esa 'kkfey gSA bl çdkj dh i`"BHkwfe ds lkFk] 

;g vk'p;Ztud ugha gS fd NGO us yxkrkj jkT;ksa vkSj mldh uhfr;ksa dks pqukSrh nsus okys vkanksyuksa 

esa Hkkx fy;k gS tcfd ;g jkT;ksa ds mu rRoksa dk leFkZu Hkh djrk gS tks i;kZoj.k ,oa fodkl ds {ks= 

esa çxfr'khy rjhds ls dk;Z djrs gq, vkxs c<+ jgs gSaA 
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dYio{̀k ¼Kalpavriksh½ dk ;g fo'okl gS fd ,d ns'k dk lgh ek;us esa fodkl rHkh gks ldrk 

gS tc ikfjfLFkfrdh dh lqj{kk ,oa lkekftd lekurk lqfuf'pr gks ,oa ç—fr ,oa çkf.k;ksa ds çfr ,d:irk 

rFkk vknj dk Hkko yk;k tk ldsA ;g ,d vinkuqØeh; ¼Non hierarchical½ laxBu gS ,oa bl lewg 

esa lHkh fu.kZ; mfpr cgl vkSj ppkZ ds ckn gh fy;s tkrs gSaA 

2-7  MsoyiesaV v‚YVjusfVOl  

      (Development Alternatives) 

;g ,d vykHkdkjh laxBu gS tks lrr fodkl ds fy;s 'kks/k dk;Z esa O;Lr jgrk gSA bldh 

LFkkiuk 1983 esa gqbZ Fkh ,oa bldk iathdj.k Hkkjr ljdkj ds lkFk lkslkbVh jftLVªs'ku ,DV ds rgr 

gqvk FkkA MsoyiesaV vYVjusfVOl dk ;g ekuuk gS fd ^fodkl* pw¡fd ,d xfr'khy çfØ;k gS] ;g eq[;r% 

lkekftd vkSj i;kZoj.kh; eqíksa ds chp var%laca/k LFkkfir djus ds ckjs esa gSA ftlesa fo'ks"kdj ç—fr] 

e'khuksa] laLFkkuksa ,oa yksxksa ds chp vkilh laca/k eq[; gSaA MsoyiesaV vYVjusfVOl lewg dh xfrfof/k;ksa esa 

eq[; rkSj ij rhu çeq[k {ks= 'kkfey gksrs gSa tks fdlh Hkh çdkj dh lrr fodkl çfØ;k dk vk/kkj gksrs 

gSaA ;s {ks= gSa% mi;qä rduhdksa dh fMtkbu ,oa cM+s iSekus ij mudk forj.k] i;kZoj.k çca/ku ra= cM+s 

iSekus ij mudk forj.k] i;kZoj.k çca/ku ra= ,oa çHkko'kkyh tu&ewyd laLFkku rFkk uhfr;k¡A MsoyiesaV 

vYVjusfVOl ,oa blds lg;ksx laxBu bl n'kZu ij dke djrs gSa fd lrr fodkl uk dsoy vkfFkZd 

{ks= dks ykHk igq¡pkrk gS cfYd ;g i;kZoj.k ,oa blls Hkh Åij yksxksa dks Hkh ykHk igq¡pkrk gSA MsoyiesaV 

vYVjusfVOl xzqi] blfy;s] lkekftd lekurk] i;kZoj.k dh xq.koÙkk rFkk vkfFkZd fuiq.krk tks lrr fodkl 

ds fy;s igys ls vko';d ckrsa gSa] esa vkil esa vPNk larqyu cuk, j[kus esa iwjh rjg ls yxk jgrk gSA 

y{; 

MsoyiesaV vYVjusfVOl xzqi dk y{; gS lrr jk"Vªh; fodkl dks c<+kok nsukA 

mís'; 

blds d‚iksZjsV mís'; gSa cM+s iSekus ij lrr vkthfodk dks pykus ds lalk/kuksa dh [kkst djds 

mUgsa yksxksa rd igq¡pkuk vkSj bl çdkj xjhch nwj djus rFkk i;kZoj.k dks iqulZ~Fkkfir djus ds fy;s 

fo'oO;kih xfrfof/k;ksa dks fØ;kfUor djuk gSA 

MsoyiesaV vYVjusfVOl dh xfrfof/k;k¡] fodkl ls tqM+s eqíksa dk ,d cM+k {ks= dks ?ksjs jgrh gSA ;s 

eqís cM+s tfVy gksrs gSa ftUgsa ifj"—r ,oa vuq'kklukRed çfrfØ;k dh vko';drk gksrh gSA bl rjg dh 

çfrfØ;kvksa dks lQyrkiwoZd çnku djus esa l{ke] bl lewg us ,d l'kä {kerk dk fuekZ.k fd;k gS 

ftlls ns'k ds lkeus eqdkcys dks rS;kj çeq[k eqíksa dks igpkuk tk lds ,oa mudk lek/kku <wa<us ds 

çHkko'kkyh rjhds [kksts tk ldsaA blh otg ls blesa vuqHkoh LVkQ lnL;] tks fofHkUu çdkj dh ;ksX;rk 

,oa i`"BHkwfe ls vk, gksaA ysfdu feytqydj loZJs"B çn'kZu djus dk mudk ,d Bksl bjknk gks] dks lkFk 

ysdj pyk tkrk gSA 
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2-8 lqyHk baVjus'kuy 

          (Sulabh International) 

lqyHk baVjus'kuy (Sulabh International) ,d lekt lsoh laxBu gS tks ekuo vf/kdkjksa] i;kZoj.k 

dh LoPNrk] ÅtkZ ds xSj ijaijkxr lzksrksa] vif'k"V çca/ku ,oa f'k{kk }kjk lkekftd ifjorZuksa dks c<+kok 

nsus ds fy;s dk;Z djrk gSA bldh LFkkiuk M‚- fcans'oj ikBd us 1970 esa dh FkhA blus Hkkjr esa yksxksa 

dk /;ku LoPNrk dh vksj vkdf"kZr djus esa vge Hkwfedk vnk dh gSA blus yksxksa dks [kqys esa ey&ew= 

R;kx dh vknr dks jksdus esa vge Hkwfedk fuHkkbZ gS ,oa lkFk&lkFk yksxksa dks V‚;ysV ¼'kkSpky;ksa½ ds 

bLrseky ds fy;s mRlkfgr fd;k gS rFkk LoPNrk ds ç;kl djus ds fy;s Hkh rS;kj fd;k gSA 1970 esa 

lqyHk ds vkus ls igys lkaL—frd fo"k;ksa esa V‚;ysV ,d oftZr fo"k; FkkA 

,d LoLFk ,oa LoPN Hkkjr tks [kqys esa ey ew= R;kx dh vknr ls eqä gS ,oa buls i;kZoj.k dks 

gksus okys çnw"k.k ls Hkh eqä gSA ,d lekt tks NqvkNwr ,oa lkekftd HksnHkko ls eqä gSA lqyHk us ekuo 

eyew= dks ekuo }kjk gkFk ls lkQ djus tSls vekuoh; dk;Z dks jksdk gSA 

fe'ku 

1- Hkfo"; esa lqyHk dh –f"V dks çkIr djus ds fy;s yksxksa dks f'kf{kr ,oa çsfjr djuk] uhfrdkjksa ,oa 

inkf/kdkfj;ksa dks lqxzkgh cukuk] ljdkj ,oa yksxksa ds dk;ZØeksa ,oa xfrfof/k;ksa dks c<+kok nsukA 

2- tks yksx lQkbZ dehZ ¼mudks LdsosUtj dgk tkrk gS½ tks ekuo eyew= dh lQkbZ djrs gSa] muds 

çfr lqyHk us yksxksa dk utfj;k dkQh cny fn;k gSA 'kkSpky;ksa ds ckjs esa ys[kksa rFkk ppkZvksa 

}kjk vknjiwoZd ckrsa gksus yxh gSaA Lora=rk ls igys] tks yksx vLi`'; gksrs Fks vkSj eyew= dh 

lQkbZ ds dke esa yxs jgrs Fks] dks lekt us Lohdkj dj fy;k gS vkSj vc yksx muls feyus 

tqyus esa ladksp ugha djrs gSaA 

lQkbZ dfeZ;ksa dks ekuo lEeku fnykus esa lqyHk ds ç;klksa esa ik¡p vyx&vyx pj.k gksrs gSa% 

1- Lora=rk 

2- iqulZ~Fkkiuk 

3- O;kolkf;d çf'k{k.k lkekftd mRFkku  

4-  vxyh ih<+h dks mfpr f'k{kk  

lqyHk ds u, vkfo"dkjksa esa lQkbZ eqä nks xïksa okyk iksj ¶y'k 'kkSpky; ¼lqyHk 'kkSpky;½ lqjf{kr 

,oa LoPN ekuo ey ew= fuiVku rduhd] tu lqfo/kkvksa tgk¡ iSls nsdj bLrseky gksrk gS] ds fuekZ.k ,oa 

j[k&j[kko dh ubZ vo/kkj.kk] djhc 10 fefy;u yksxksa }kjk çfrfnu bLrseky dh tkus okys lqyHk 

d‚EIysDl ftuesa ugkus] diM+s /kksus ,oa is'kkc ?kjksa dh lqfo/kk gksrh gS] eyew= vk/kkfjr ck;ksxSl la;a=ksa ls 

ck;ksxSl ,oa ck;ks [kkn dk mRiknu] laLFkkuksa ,oa m|ksxksa ds fy;s e/;e {kerk okys xans ikuh dks la'kksf/kr 

djus okys de [kphZys la'kks/ku la;a= vkfn 'kkfey gSaA 

vU; dk;ksaZ esa ubZ fnYyh esa vaxzsth ek/;e dk ifCyd Ldwy [kksyuk] xjhc ifjokjksa fo'ks"kdj 

lQkbZ dfeZ;ksa ds yM+ds] yM+fd;ksa dks fo'ks"k dsaæksa }kjk iwjs ns'k esa çf'k{k.k nsuk] ftlls os jkstxkj ds 

[kqys cktkj esa [kqn vius fy;s jkstxkj [kkst ldsaA 2006 ds fy;s vkbZ ekuo fodkl baMsDl fjiksVZ ds 

124osa ist ij lqyHk dks LFkku feyk FkkA lqyHk] Hkkjr esa xjhcksa esa LoPNrk ykus ds fy;s çfrc) gSA 2007 
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vDVwcj esa lqyHk us ,d ,sls lLrs 'kkSpky; flLVe dh fMtkbu rS;kj dh tks ekuo vif'k"V dks ck;ksxSl 

,oa [kkn esa iqu% pfØr djrk gSA 

lanHkZ xazFk lwph 

1. v:.k j?kwoa'kh ,oa pUnzys[kk( Þi;kZoj.k rFkk iznw"k.kß e/; izns'k fgUnhxzaFk vdkneh Hkksiky ¼1989½A 

2. ,p-,u- JhokLro( Þok;qeaMyh; iznw"k.kß jktdey izdk'ku] ubZ fnYyh ¼1991½A 

3. euh"k JhokLro( Þi;kZoj.k vkSj ubZ tula[;k uhfr] ;wfuolhZVh ifCyds'kUl] ubZ fnYyh ¼2002½A 

4. ih-vkj-f=osnh ,.M ds-,u-lqn'kZu( Þ,uok;jesaV ,.M uspqjy fjlkslsZt datjos'ku] dkeu osYFk 

ifCyf'kax] ubZ fnYyh ¼1994½a 

5. ;ksxs'k dqekj 'kekZ( Þi;kZoj.k ekuo lalk/ku vkSj fodklß IokWabUVj ifCy'klZ] t;iqj ¼2004½A 

6. Hkksiky flag( Þi;kZoj.kh; f'k{kk ,oa i;kZoj.kh; laj{k.k] vk;Z cqd fMiks] ubZ fnYyh ¼1991½A 

7. oh-ds- JhokLro ,oa oh-ih-jko( Þi;kZoj.k ,oa ikfjfLFkfrdhß] olqa/kjk izdk'ku] xksj[kiqj ¼2001½A 
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i;kZoj.k laj{k.k vf/kfu;e% uhfr;ka rFkk dkuwu 

Jherh izHkkjkt 

lgk;d izk/;kid ,oa foHkkxk/;{k ¼jlk;u ’kkL=½ 

'kkldh; foosdkuUn LukrdksRrj egkfo|ky; eusUnzx<+ ftyk&eusUnzx<+ fpjfejh Hkjriqj ¼N0x0½ 

ifjp; 

i;kZoj.k dks lqj{kk iznku djus ds fy, ;|fi fczfV’kdky esa Hkh dqN dkuwu cus gq, Fks] fdUrq Lora=rk 

ds i'pkr~ i;kZoj.k laj{k.k laca/kh 40oa lafo/kku la’kks/ku bl fn’kk esa egRoiw.kZ dne FkkA blds vuqPNsn 

48A ds vuqlkj ^^jkT;] ns’k ds i;kZoj.k laj{k.k vkSj lq/kkj dk rFkk ou ,oa oU; thoksa dh j{kk djus ds 

iz;k djsxkA** 42osa lafo/kku la’kks/k ds vuqPNsn 51A¼ g½ ds vuqlkj Hkkjr ds izR;sd ukxfjd dk ;g drZO; 

gksxk fd o^^ izkd`frd i;kZoj.k dh ftlds varxZr ou ] >hy] unh vkSj oU; tho gSa] j{kk djsa vkSj mldk 

lq/kkj djsa rFkk izk.kh ek= ds izfr n;k Hkko j[ksaA** dsUnz ljdkj }kjk 1980 esa i;kZoj.k ea=ky; dh 

LFkkiuk dh xbZA 

 fof/k ds 'kklu (Rule of Law) esa fdlhtu&leL;k dk fof/k }kjk gh gy fd;k tkrk gSA Lora= 

Hkkjr esa ;g vuqHko fd;k fd vkS|sfxd fodkl] d`f"k Hkwfe foLrkj] ifjogu lqfo/kkvksa ds izlkj ] [kuu 

xfrfof/k;ksa ds foLrkj rFkk tula[;k òf) ds dkj.k i;kZoj.k dks vR;f/kd {kfr gks jgh gSA i;kZoj.k gkl 

dks jksdus ds fy, rRdkyhu dkuwuh izko/kku vi;kZIr yxsA vr% iznw"k.k dh jksdFkke rFkk i;kZoj.k dks 

laj{k.k iznku djus ds fy, fofHkUu vf/kfu;e cuk, x, ] ftueas fuEu izeq[k gSa % 

1 i;kZoj.k ¼laj{k.k ½ vf/kfu;e] 1986 

       (The Environment  (Protection) Act , 1986) 

(i) ;g vf/kfu; laln }kjk 23 ebZ ] 1986 dks ikfjr fd;k x;k rFkk 19 uoEcj 1986 dks ykxw 

fd;k x;kA blesa 4 v/;k; rFkk 26 /kkjk,a gSaA bls ikfjr djus dk eq[; mn~ns’; la;qDr 

jk"Vª }kjk i;kZoj.k laj{k.k dh fn’kk esa fd, x, iz;klksa dks Hkkjr esa fof/k cukdj ykxw djuk 

gSA izFke v/;k; dh /kkjk ds (1) vuqlkj bldk foLrkj lEiw.kZ Hkkjr esa gSA 

(ii) izFke v/;k; dh /kkjk (2) esa i;kZoj.k ] i;kZoj.kh; iznw"kd] i;kZoj.kh; iznw"k.k ]O;ogkj djus] 

ifjladVe; inkFkZ] vf/kHkksxh rFkk fofgr 'kCnksa dh fo’ks"k ifjHkk"kk,a nh xbZ gSaA 

(iii) f}rh; v/;k; esa pkj /kkjk,a gSa ftuesa /kkjk (3) esa i;kZoj.k ds laj{k.k vkSj mlesa lq/kkj ds 

fy, mik; djus dh dsUnz ljdkj dh 'kfDr;ka ] /kkjk (4) esa vf/kdkfj;ksa dh fu;qfDr] mudh 

'kfDr;karFkk d`R;] /kkjk (5) esa funsZ’k nsus dh 'kfDr rFkk /kkjk (6) esa i;kZoj.kh; iznw"k.k dks 

fofu;fer djus gsrq fu;eksa  mYys[k gSA 

(iv) v/;k; rhu esa i;kZoj.k iznw"k.k ds fuokj.k fu;a=.k rFkk mi’kklu ls lacaf/kr /kkjk (7) ls 

(17) vFkkZr~ 11 /kkjk,a gSaA /kkjk (15) esa mica/kksa dk mYya?ku djus ij n.M ¼’kkfLr½ ls lacaf/kr 

fof/kd izko/kku fn, x, gSA 
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(v) v/;k; pkj esa /kkjk (18) ls (26) vFkkZr~ dqy 9 /kkjkvksa esa fofo/k o.kZu gSaA buesa ln~Hkko esa 

dh xbZ dk;Zokgh dks laj{k.k] vijk/kksa dk laKku] vf/kdkfjrkdk otuZ] izR;k;kstu dh 'fDr;ka] 

fu;e cukus dh 'kfDr;ka] fu;eksa dks laln ds le{k j[kk tkuk] dk mYys[k gSA 

i;kZoj.k ¼laj{k.k½ vf/kfu;e] 1986 dk fooj.k 

v/;k; Ø- v/;k; dk 'kh"kZd /kkjk,a 

1- 

 

2- 

 

3- 

 

4- 

izkjafHkd 

 

dsUnz ljdkj dh lkekU; 'kfDr;ka 

 

i;kZoj.kh; iznw"k.k dk fuokj.k] fu;a=.k vkSj 'keu 

 

fofo/k 

1&2 

 

3&6 

 

7&17 

 

18&26 

EPA  vf/kfu;e dh vPNkbZ;ka (Merits) 

(i) [krjukd QSfDVª;ksa] ifjladVe; inkFkksZa Fkk i;kZoj.k; vkinkvksa dks Li"V% ifjHkkf"kr fd;k x;k 

gSA 

(ii) iznw"k.k izko/kkuksa dks ek= ty o ok;q rd lhfer u dj budk foLrkj fd;k x;k gSA 

(iii) [krjukd iznw"k.k dks jksdus ds fy, vf/kfu;e ds mica/kksa dk mYya?ku djus okyksa dks l[r n.M 

ds izko/kku fd, x, gSaA 

(iv) dsUnz ljdkj dks iznw"k.kdkjh m|ksxksa dks funsZf’kr o cUn djus dh 'kfDr;ka iznku dh xbZ gSaA 

(v) O;fDr;ksa o dEifu;ksa ds lkFk gh ljdkjh foHkkxksa dks Hkh vf/kfu;e ds {ks= esa yk;k x;k gSA 

EPA  vf/kfu;e  detksfj;ka (Demerits) 

(i) leLr 'kfDr;kdsUnz ljdkj esa fufgr gksus ls jkT;ksa esa i;kZoj.k laj{k.k Rofjr ugha gks ik,xkA  

(ii) lkekU; U;k;ky;ksa esa igyus gh yk[kksa eqdnesa vfu.khZr iM+s gSa] ,sls esa i;kZoj.k iznw"k.k laca/kh 

eqdneksa dh lquokbZ ds fy, fo’ks"k U;k;ky;ksa dh O;oLFkk dh tkuh pkfg, FkhA ;g izko/kku bl 

vf/kfu;e esa ugha gSA 

(iii) vf/kfu;e ds vuqlkj fdlh Hkh Hkkjrh; ukxfjd dks fdlh m|ksx }kjk fd, tk jgs iznw"k.k ds 

laca/k eas tufgr ;kfpdk nk;j djus dk vf/kdkj rks fn;k gS] fdUrq mlds lkFk 60 fnu ds uksfVl 

tSls izfrca/kksa ls og Lo;a dks vlgk; gksrk gSA 

(iv) iznw"k.k ds vU; izdkjksa] ftlesa vkstksu ijr dk {kj.k] vEyh; o"kkZ ] xzhu gkml izHkko] leqnzh 

iznw"k.k] ukfHkdh;  iznw"k.k vkfn vkrs gSa dk bl vf/kfu;e esa dksbZ LFkku ugha gSA 
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2 ok;q ¼iznw"k.k fuokj.k vkSj fu;a=.k ½ vf/kfu;e] 1981 

The air (Prevention and Control of Pollution) Act, 1981 

1. laln }kjk 29 ekpZ] 1981 dks ikfjr ^ok;q ¼iznw"k.k fuokj.k vkSj fu;a=.k½ vf/kfu;e* 16 ebZ ] 

1981 dks lEiw.kZ Hkkjr esa ykxw fd;k x;kA bls 1987 esa la’kksf/kr fd;k x;kA bls ikfjr djus 

dk eq[; mn~ns’; twu 1972 esa jk"Vª la?k }kjk LVkWdgkse esa varjkZ"Vªh; lEesyu ds izLrkoksa ds 

vuq:i i;kZoj.k esa fujarj gks jgs ok;q iznw"k.k dh jksdFkke ds fy, dkjxj dkuwu cuk jgk gSA 

2. bl vf/kfu;e dh dqy 54 /kkjkvksa dks lkr v/;k;ksa esa fuEukuqlkj foHkDr fd;k x;k gS % 

ok;q iznw"k.k fuokj.k ,oa fu;a=.k vf/kfu;e ] 1981 dk fooj.k 

v/;k; 

Ø- 

v/;k; dk 'kh"kZd /kkjk,a 

1- 

2- 

3- 

4- 

5- 

6- 

7- 

izkjafHkd 

ok;q iznw"k.k fuokj.k vkSj fu;a=.k ds fy, dsUnzh; o jkT; e.My 

¼cksMZ½ 

cksMksZa dh 'kfDr;ka vkSj d`R; 

ok;q iznw"k.k dk fuokj.k vkSj fu;a=.k 

fof/k;ka] ys[ks rFkk ys[kk ijh{kk 

ltk,a ¼’kkfLr½ rFkk izfØ;k 

fofo/k 

1&2 

3&15 

16&18 

19&31 

32&36 

37&46 

47&5 

3. vf/kfu;e dh izeq[k /kkjkvksa esa /kkjk ¼2½ esa ok;q iznw"kd ] ok;q iznw"kd] vuqeksfnr midj.k] vuqeksfnr 

bZa/ku] eksVj xkM+h] dsUnzh; cksMZ] fpeuh] fu;a=d midj.k] mRltZu] vkS|ksfxd la;a= ] lnL;] 

jkT; cksMZ vkfn 'kCnksa dks ifjHkkf"kr fd;k x;k gSA 

4. /kkjk ¼20½ esa eksVjxkfM+;ksa ls mRltZu ds fy, ekud lqfuf’pr djus gsrq vuqns’k nsus dh 'kfDr 

of.kZr gSA 

5. /kkjk ¼21½ ds vuqlkj dksbZ Hkh O;fDr jkT; cksMZ dh iwoZ lgefr d fcuk fdlh Hkh ok;q iznw"k.k 

fu;a=.k {ks= esa fdl Hkh vkS|ksfxd la;a= dh u rks LFkkiuk djsxk vkSj u pyk,xkA 

6. /kkjk ¼24½ jkT; cksMZ }kjk l’kDr OI;fDr dks fdlh vkS|ksfxd bdkbZ esa izos’k o fujh{k.k dh 'kfDr 

iznk djrh gSA 

fVIi.kh & vusd dfe;ksa ds dkj.k ok;q ¼iznw"k.k fuokj.k vkSj fu;a=.k½ vf/kfu;e] 1981 cgqr dkjxj ,oa 

mi;ksxh ugha gks ldkA bl vf/kfu;e ds Øe esa ,d u;k Lora= ok;q ¼iznw"k.k fuoj.k vkSj fu;a=.k½ 

la’kks/ku vf/kfu;e 1987 cuk;k x;kA   
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2 ty ¼çnw"k.k fuokj.k vkSj fu;a=.k½ vfèkfu;e 1974 

1- ty çnw"k.k ds fu;a=.k vkSj jksdFkke rFkk ns'k esa ikuh dh mPp xq.koÙkk  cuk, j[kus gsrq bls o"kZ 

1974 esa vfèkfu;fer fd;k x;k FkkA ;g vfèkfu;e o"kZ 1988 esa la'kksfèkr fd;k x;k FkkA ty 

¼çnw"k.k fuokj.k vkSj fu;a=.k½ midj vfèkfu;e dqN vkS|ksfxd xfrfofèk;ksa ds O;fä;ksa }kjk ikuh 

dh [kir ij midj yxkus ds fy;s 1977 esa vfèkfu;fer fd;k x;k FkkA 

2- ;g midj ty ¼çnw"k.k fuokj.k vkSj fu;a=.k½ vfèkfu;e] 1974 ds rgr ty çnw"k.k ds fu;a=.k 

vkSj gLr{ksi ds fy;s xfBr dsaæh; cksMZ ds lalkèkuksa vkSj jkT; ljdkj ds fodkl dh –f"V ls bdëk 

fd;k tkrk gSA bl  vfèkfu;e esa vafre ckj o"kZ 2003 esa la'kksèku fd;k x;k FkkA 

ty ¼iznw"k.k fuokj.k vkSj fu;a=.k ½ vf/kfu;e] 1974 dk fooj.k 

v/;k;  v/;k; dk 'kh"kZd /kkjk,a 

1- 

2- 

3- 

4- 

5- 

6- 

7- 

8- 

izkjafHkd 

ok;q iznw"k.k fuokj.k vkSj fu;a=.k ds fy, dsUnzh; o jkT; e.My ¼cksMZ½ 

la;qDr cksMZ 

cksMksZa dh 'kfDr;ka vkSj d`R; 

ok;q iznw"k.k dk fuokj.k vkSj fu;a=.k 

fof/k;ka] ys[ks rFkk ys[kk ijh{kk 

ltk,a ¼’kkfLr½ rFkk izfØ;k 

fofo/k 

1&2 

3&12 

13&15 

16&18 

19&33 

34&40 

41&50 

51&64 

3- vf/kfu;e dh izeq[k /kkjkvksa esa /kkjk ¼2½ esa iznw"k.k  ey cfg%lzko] eyty] lfjrk] fudkl] cksMZ vkfn 

'kCnksa dks  ifjHkkf"kr fd;k x;k gSA 

4- /kkjk ¼20½ jkT; cksMZ ds l{ke vf/kdkfj;ksa dks ty iznw"k.k o fuokj.k ds laca/k esa tkudkjh vfHkizkIr 

djus dh 'kfDr  iznku djrh gSA 

5- /kkjk ¼21½ cksMZ }kjk cfg%Lkzko ds uewus ysus dh 'kfDr vkSj mlds laca/k esa dh tkus okyh izfØ;k ls 

lacaf/kr gSA 

6- /kkjk 41 ls 46 r vf/kfu;e ds izko/kkuksa dk mYya?ku dj ty iznw"k.k djus okyksa ds fy, ltkvksa 

dk izko/kku gSA 

fVIi.kh & ;|fi ;g vf/kfu;e fof/kosRrkvksa }kjk dM+h esgur ls rS;kj fd;k x;k Fkk] fdUrq ty iznw"k.k 

ds fu;a=.k esa vf/kd dkjxj fl) u gks ldkA flfoy dksVZ }kjk m|ksxifr;ksa ds vkosnu djus ij 

fu"ks/kkKk iznku djus dh O;oLFkk  ds dkj.k vf/kfu;e ds dM+s izko/kku v’kDr gks x,A  bl vf/kfu;e 

ds izdk’ku ds ckn fofHkUu /kkjkvksa ds lanHkZ esa brus vk{ksi vk, fd bls mi;ksx esa ykus esa dfBukbZ gqbZA 

ckn esa ,d iwjk la’kksf/kr vf/kfu;e ^ty ¼iznw"k.k fuokj.k vkSj ,oa fu;a=.k½ la’kks/ku vf/kfu;e 1978* gh 

ikfjr djuk iM+kA  
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3 oU;tho ¼laj{k.k½ vf/kfu;e] 1972         

        The Wild life (Protection) Act, 1972 

¼1½ oU;tho ¼laj{k.k½ vf/kfu;e] laln }kjk 9 flrEcj 1972 dks ikfjr fd;k x;k A blds }kjk oU; 

thoksa ds laj{k.k dks jkT; lwph ls gVkdj leorhZ lwph esa j[kk x;kA vf/kfu;e dk mn~ns’; rsth ls yqIr 

gks jgs oU; thoksa ds laj{k.k rFkk izca/ku dks lqfuf’pr djuk FkkA blesa oU; thoksa ds f’kdkj rFkk muls 

fufeZr oLrqvksa ds O;kikj dks fuf"k) djus ds izko/kku fd, x,A 

¼2½ bl vf/kfu;e dh dqy 66 /kkjkvksa vkSj 7 v/;k;ksa esa fuEukuqlkj foHkDr fd;k x;k gS % 

oU; tho ¼laj{k.k½ vf/kfu;e] 1972 dk fooj.k 

v/;k; 

Ø- 

v/;k; dk 'kh"kZd /kkjk,a 

1- 

2- 

3- 

3 A 

4 

4 A - 

5 

5 A - 

6- 

7- 

izkjafHkd 

inLFkkfir fd, tkus okys vf/kdkjh 

oU;thoksa dk vk[ksVu 

fof’k"V ikniksa dk laj{k.k 

vH;kj.; ] jk"Vªh; ikdZ rFkk lao`r {ks= 

dsUnzh; tarq izkf/kdj.k dk xBu 

oU; thoksa dk O;kikj ;k okf.kT; 

taxyh tkuojksa ls fufeZr oLrqvkas ds O;kikj vFkok okf.kT; dks fuf"k) djuk 

vijk/kksa dh igpku rFkk fof/kd izfØ;k 

fofo/k 

1-2 

3-8 

9-17 

17A-17H 

18-38 

38A-38J 

39-49 

49A-49C 

50-58 

59-66                                                                                                                                                                                                                                        

¼3½ vf/kfu;e dh izeq[k /kkjkvksa esa /kkjk ¼2½ esa tUrq] tarq ls fufeZr oLrq] lao`Rr {ks=] vkokl oU; tho] 

vk[ksVu] jk"Vªh; ikdZ] vH;kj.; vkfn 'kCnksa dks ifjHkkf"kr fd;k x;k gSA 

¼4½ /kkjk ¼8½ esa oU;tho lykgdkj cksMZ ds drZO; rFkk /kkjk ¼9½ esa izfrcaf/kr vk[ksV dks Li"V fd;k x;k 

gSA 

¼5½ /kkjk 50 ls 58 esa vf/kfu;e ds mica/kksa dk mYya?ku djus okyksa dks ltk ¼’kkfLr½ fn, tkus laca/kh 

izko/kku gSaA 

¼6½ /kkjk ¼65½ es fudksckj }hi lewg dh tutkfr;ksa ds vk[ksVu vf/kdkjksa ds vizHkkfor jgus dk mYys[k 

gSA\ 
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4 ou ¼laj{k.k½ vf/kfu;e] 1980      

        The forest (Protection) Act, 1980 

1- ou ¼laj{k.k½ vf/kfu;e dks 25 vDVwcj] 1980 dks ykxw fd;k x;kA bls 1988 esa la’kksf/kr fd;k x;kA 

vf/kfu;e dk mn~ns’; ou fouk’k j izHkkoh jksdFkke djrs gq, bl egRoiw.kZ izkd`frd lalk/ku dks 

cpkuk gSA 

2- vf/kfu;e ds vuqlkj fdlh Hkh vkjf{kr ou ;k ou Hkwfe ds xSj okfudh mi;ksx dh ?kks"k.kk ls iwoZ 

dsUnz ljdkj  dk vuqeksn jkT;ksa ds fy, vfuok;Z dj fn;k x;kA 

3- ou vf/kfu;e dk mYya?ku djus okyksa ds fo:) n.MkRed izko/kkuksa dks vkSj dM+k djus ds fy, 1988 

esa la’kks/ku fd;k x;kA ^xSjokfudh mn~ns’;* dk foLrkj djus gq, pk; o dkWQh ckxkuksa ] jcj] vkS"k/kh; 

ikS/kksa o xje&elkyksa dh d`f"kdks lfEefyr fd;k x;kA 

4- dsUnzh; i;kZoj.k ] ou ,oa oU; tho foHkkx }kjk ouksa dh lqj{kk o laj{k.k ij fuxjkuh N% izknsf’kd 

dk;kZy; LFkkfir djus dk izko/kku fd;k x;k] tksfd csaxyq:] Hkksiky] Hkqous’oj]] f’kykax rFkk p.Mhx<+ 

esa [kksys x,A 

5- dsUnz ljdkj ds lq>ko ij fofHkUu jkT;ksa o la?k 'kkflr izns’kksa esa i;kZoj.k laj{k.k ¼Environment 

Protection Councils, E.P.C½ LFkkfir dus dk izko/kku j[kk x;kA 

5 jk"Vªh; gfjr vf/kdj.k 

National Green Tribunal (NGT) 

;g fVªC;wuy i;kZoj.k laca/kh ekeyksa dh ns[kjs[k djus oky ,d 'kh"kZ fudk; gS] ftldk xBu ,d 

vf/kfu;e ds varxZr 18 vDVwcj] 2010 dks fd;k x;k FkkA ou ,oa i;kZojk ea=ky; ds v/khu dk;Z djus 

okys bl vf/kdj.k dh LFkkiuk ouksa ,oa vU; izkd`frd lalk/kuksa ds laj{k.k ls lacaf/kr ekeyksa ds Rofjr 

,oa izHkkoh fuiVkjs ds fy, dh xbZ gSA blds lnL;ksa esa U;kf;d ,oa fo’ks"kK lnL; gks ldrs gSaA jk"Vªh; 

gfjr vf/kdj.k us igyh lquokbZ 25 ebZ 2011 dks 'kq: dh FkhA fnYy] Hkksiky] dksydkrk] psUubZ vkSj iq.ks 

esa fVªC;wuy dh lquokbZ dh O;oLFkk gS 

 i;kZoj.k ls lacaf/kr fdlh Hkh ekeys dh vihy ,oa vjft;ksa dh lquokbZ bl fVªC;wuy esa gks ldrh 

gSA blds varxZr ok;q iznw"k.k] ty iznw"k.k] i;kZoj.k laj{k.k vkSj tSo fofo/krk lfgr lkr dkuwuksa ds 

fØ;kUo;u ls mBus okys egRoiw.kZ i;kZoj.kh; ekeys lqus tk ldrs gSaA ;g dsoy vihyh; fudk; ugha 

gS] cfYd blds ewy {ks=kf/kdkj esa dqN [kkl dksfV ds ekeyksa ij fu.kZ; nsus dk vf/kdkj Hkh vkrk gSA ;g 

{kfriwfrZ dk fu.kZ; ns ldrk gS vkSj {kfrxzLr ifjfLFkfrdh; vkSj lEifRr ds fQj ls cgkyh dk fu.kZ; Hkh 

ns ldrk gSA fVªC;wuy dks pqukSrh nsus ds fy, fu.kZ; ds rhl fnuksa ds Hkhrj fVªC;wuy esa vihy dj ldrk 

gSA 
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i;kZoj.kh; dkuwuksa dks ykxw djus esa lfEefyr eqn~ns 

 i;kZoj.k laj{k.k gsrq cuk, x, fofHkUu dkuwuksa ds fØ;kUo;u esa vusd izdkj dh ck/kk, gSa& 

1- vf’k{kk o vufHkKrk ds dkj.k tula[;k dk cM+k Hkkx ugha tkurk fd i;kZoj.k ds rRoksa ¼ty]ok;q] 

Hkwfe vkfn½ dh xq.koRrkesa gkl djus ij dksbZ dkuwuh mYya?ku gksrk gSA 

2- NksVh vkS|ksfxd bdkbZ;ksa pykus okys rFkk NksVh [knkuksa ds ekfydksa dk vkfFkZd i{k bruk lqn<̀+ 

ugh gksrk fd vif’k"Vksa dk lqjf{kr fuLrk.k dj ldsa ;k 'kqf)dj.k la;a= yxk ldsaA 

3- [kuu] m|ksx] ydM+h dVkbZ vkfn O;olk; esa cgqr cM+h la[;k esa yksx thou;kiu djrs gSaA ns’k 

esa c<+rh csjkstxkjh o xjhch ds dkj.k i;kZoj.k ds fgr esa bUgsa rqjUr cUn djuk ,oa oSdfYid 

O;oLFkk djuk eqf’dy dk;Z gSA 

4- oU; thoksa o ydM+h ds rLdjksa d varjkZT;h; fxjksgksa dks idM+us ds ekxZ esa fofHkUu jkT;ksa dh 

lhek,a] vyx&vyx dkuwu] ijLij rkyesy dk vHkko ] lhfer lalk/ku vkfn ck/kkvksa ds dkj.k 

lQyrk ugh fey ikrh gSA 

5- fofHkUu dkuwuh izko/kkuksa o [kkfe;ksa dk ykHk mBkdj vusd ckj m|ksxifr i;kZoj.k dkuwuksa dk 

mYya?ku djds Hkh cp fudyrs gSa ;k dkwuh dk;Zokgh dks yfEcr djus esa lQy gks tkrs gSaA 

6- vusd /kkfeZd o lkekftd jhfr&fjokt ,sls gksrs gSa] ftuls i;kZoj.k dks gkfu gksrh gS] fdUrq                                                                                 

tuHkkouk,a HkM+dus ds dkj.k bu ij l[rh ugha dh tk ldrhA buesa tyk’k;ksa esa ewfrZ;ksa dk 

foltZu ] rkft;ksa dks B.Mk djuk] iwtk lkexzh dks tyk’k;ksa esa Qsaduk] /kkfeZd LFkyksa ij mPp 

{kerk ds /ofu foLrkj ;a= yxkuk] gksyh ds i'pkr~ oU; thoksa ds f’kdkj dh ,M+k izFkk vkfn d`R; 

izeq[k gSaA 

lanHkZ xzaFk lwph 

1. fnyhi dqekj ekdZ.Ms; ,oa uhfyek jktoS|( Þizd̀fr i;kZoj.k iznw"k.k ,oa fu;a=.kß ,-ih-,p- 

ifCyds'kUl dkWiksZjs'ku] nfj;kxat ubZ fnYyhA 

2. Hkkjr nslkbZ] Þ,uok;jesaVy ykW vkQ bafM;kß] tslj cqDl] ubZ fnYyh ¼1994½A 

3. ds-Mh- feJk( ÞbdksykWth vkWQ ikywVsM okVj ,.M VkWDlhdksykWthß] VsDuksykWth lkbal ifCyds'kUl 

¼1998½A 

4. v:.k j?kwoa'kh ,oa pUnzys[kk( Þi;kZoj.k rFkk iznw"k.kß e/; izns'k fgUnhxzaFk vdkneh Hkksiky ¼1989½A 

5. ih-vkj-f=osnh ,.M ds-,u-lqn'kZu( Þ,uok;jesaV ,.M uspqjy fjlkslsZt datjos'ku] dkeu osYFk 

ifCyf'kax] ubZ fnYyh ¼1994½a 
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tSo&fofo/krk vf/kfu;e] 2002 

lqfuy nkl 1] vkjrh ydM+k 2] lksukyh ydM+k 3] nsokuUn flag 4]  

MkW- jksfgr dqekj cjxkg 5 

1]2]3]4  tuHkkxhnkjh f’k{kd ¼jlk;u 'kkL=½] 'kkldh; ';kek izlkn eq[kthZ egkfo|ky; lhrkiqj] ftyk&ljxqtk ¼N0x0½ 

5- lgk;d izk/;kid ¼jlk;u 'kkL=½]'kkldh; ';kek izlkn eq[kthZ egkfo|ky; lhrkiqj] ftyk&ljxqtk ¼N0x0½ 

 

1 izLrkouk 

 tSo fofo/krk i`Foh ij lkjs tho oSfo/; dks leko`r djrh gSA Hkkjr o’o ds 12 esxk fofo/krkiw.kZ 

ns’kksa esa ls ,d gSA fo’o esa 2-5 izfr’kr Hkw&{ks= okyk Hkkjr] oSf’od iztkfr;ksa esa ls 7-5 izfr’kr dk 

izfrfuf/kRo djrk gSA Hkkjr ikjEifjd ,oa lelkef;d Kku dh lkadsfrd ,oa vukSipkfjd nksuksa i}fr;ks 

esa /kuh gSA 

 Hkkjr 5 twu] 1992 dks fj;ks fn tsusjks esa gLrk{kj fd;s x;s tSo fofo/krk ls lacaf/kr la;qDr jk"Vª 

dUosa’ku esa ,d i{kdkj gSA mDr dUosa’ku 29 fnlEcj] 1993 dks izo`Rr gqvkA jkT;ksa dk vius tSo lalk/kuksa 

ij laizHkq vf/kdkjksa dk laKku djrs gq,] dUosa’ku ;g pkgrk gS fd i{kdkj vius jkT; ds dkuwu rFkk 

vkil esa 'krksZa dk vuqikyu djrs gq;s vU; i{kdkjksa dks vkuqoaf’kd lalk/kuksa dh igqap ds fy;s volj 

iznku djsaA1 tSo fofo/krk dUosa’ku LFkkuh; rFkk ns’kh; leqnk;kas ds ;ksxnkuksa vkSj ikjEifjd Kku] mi;kstu 

rFkk uoifjorZuksa }kjk tSo lalk/kuksa ds iks"k.kh; mi;ksx dk laKku djrk gS vkSj vius Kku] mi;kstu 

rFkk uoifjorZuksa ds mi;ksx }kjk mnh;eku yksxksa ds fy, fgrksa eas lkE;kiw.kZ fgLlk caVkus dk izko/kku Hkh 

djrk gSA 

  tSo fofo/krk vf/kfu;e ]2002 dk fuekZ.k tSo fofo/krk ij la;qDr jk"Vª dUosa’ku 1992 esa fufgr 

mn~ns’; dks izkIr djus ds fy, Hkkjr ds iz;kl ds ifj.kke Lo:i vfLrRo esa vk;kA tks jkT;ks dks Lo;a 

ds tSfod lalk/kuksa dk mi;ksx djus ds fy, muds lEiw.kZ vf/kdkjks dks ekU;rk izkIr djrk gSA Hkkjr dh 

tSfod lalk/kuksa dh izpqjrk vkSj mlls lacaf/kr LFkkuh; Kku dh ,d vPNh tkudkjh miyC/k gSA vf/kos’ku 

ds lekukarj ykHk dks forj.k ds mn~ns’; dh izkfIr ds fdlh lgk;d ;a= dk lapkyu] ,d cM+h pqukSrh 

gSA bl mn~ns’; dh izkfIr ds fy, ,d foLr̀r fopkj&foe’kZ ds i’pkr tSfod fofo/krk ij vf/kfu;e 

rS;kj fd;k x;kA bl dkuwu dk mn~ns’; tSfod lalk/kuksa dh miyfC/k fu;af=r djkuk] ftlls muds 

iz;ksx ls mRiUu ykHk dk lekukUrj forj.k gks ldsA tSfod fofo/krk fo/ks;d] tks fd laln esa 15 ebZ] 

lu~ 2000 dks izLrkfor gqvk Fkk mls fujh{k.k] bR;kfn ds fy, laln dh foKku] rduhdh] i;kZoj.k o 

ouksa dh lfefr dks Hkst fn;k x;k FkkA lkf{k;ksa o lcwrksa ds ijh{k.k ds i’pkr~ bls LFkk;h lfefr 

¼Standing Committee½ us bl fo/ks;d dks dqN la’kks/kuksa ds lkFk ikfjr dj fn;k FkkA bl vk;ksx }kjk 

fn, x, lq>koksa ij vk/kkfjr ljdkjh izLrko dks ea=ky; ¼dsfcusV½ us Loh—fr nhA tSfod fofo/krk fo/ks;d 

2002 dks yksdlHkk us lu~ 2 fnlEcj 2002 dks vkSj jkT;lHkk us 11 fnlEcj lu~ 2002 dks ikfjr fd;k 

FkkA   
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tSo fofo/krk dh ifjHkk"kk& ^^tSo fofo/krk dk vk’k; v)ZLFkyh;] leqnzh vkSj vU; tyh; ikfjfLFkfrd 

ra=ksa ,oa ikfjfLFkfrd ifjljksa esa fofo/krk rFkk lthoksa ds e/; gksus okyh ifjorZu’khyrk ls gS] blesa 

iztkfr;ksa o ikfjfLFkfrd ra=ks ds e/; fofo/krk Hkh 'kkfey gksrh gSA** 

2 tSo fofo/krk vf/kfu;e] 2002 ds izeq[k mn~ns’;  

    ¼Main  Objects of the Biological  Diversity Act, 2002½ 

 

tSo fofo/krk vf/kfu;e] 2002 ds izeq[k mn~ns’; fuEufyf[kr gSa& 

1- ns’k ds tSo lalk/kuksa dh igaqp ¼Access½ dks fu;fer djuk rkfd tSo lalk/kuksa ds mi;ksx ls 

vfHkizkIr ykHkksa dk lkE;kiw.kZ fgLlk rFkk tSo lalk/kuksa ls lgc) Kku izkIr fd;k tk ldsA 

2- tSo fofo/krk dk laj{k.k rFkk iks"k.kh; miHkksx djukA 

3- tSo fofo/krk ls lacaf/kr LFkkuh; leqnk;ksa dh tkudkjh dk vknj ,oa laj{k.k djukA 

4- LFkkuh; yksxksa dks tSo lalk/kuksa ds laj{kd ,oa rRlaca/kh Kku rFkk lwpuk ds lao/kZdksa ds :i esa 

Lohd`r djrs gq, mUgsa rRlaca/kh ykHkksa dk lkE;kiw.kZ fgLlk izkIr djukA 

5- foyqIr gks jgh iztkfr;ksa dk laj{k.k ,oa iquokZlA 

6- tSo fofo/krk ds laj{k.k ,oa fodkl dh n`f"V ls egRoiw.kZ {ks=ksa dks tSo fofo/krk fojklrh; LFky 

¼Heritage site½ ?kksf"kr djukA 

7- lfefr;ksa ds xBu }kjk tSo fofo/krk vf/kfu;e] 2002 ds dk;kZUo;u esa jkT; ljdkjksa ,oa LFkkuh; 

fudk;ksa dh Hkkxhnkjh lqfuf’pr djukA 

3 vf/kfu;e dh izeq[k fo’ks"krk,a  

1- vf/kfu;e jk"Vªh; tSo fofo/krk izkf/kdj.k ds iwoZ vuqeksnu ds fcuk fuEufyf[kr xfrfof/k;ksa dks 

izfrfcac djrk gS% 

• fdlh Hkh O;fDr vFkok laxBu ¼Hkkjr esa fLFkr vFkok ugha½ }kjk 'kks/k ;k O;kolkf;d 

mi;ksx gsrq Hkkjr esa mRikfnr fdlh Hkh tSo lalk/ku dh izkfIrA 

• Hkkjr esa ik, tkus okys ;k Hkkjr ls izkIr tSo lalk/ku ls lacaf/kr fdlh Hkh izdkj ds 'kks/k 

ifj.kkeksa dk LFkkukarj.kA 

• Hkkjr ls izkIr tSo lalk/kuksa ij fd;s x, 'kks/k ij vk/kkfjr fdlh Hkh vkfo"dkj ij ckSf)d 

laink vf/kdkjksa dk nkokA 

2- vf/kfu;e us tSo lalk/kuksa rd igq¡ps dks fofu;fer djus ds fy;s ,d f=Lrjh; lajpuk dh 

ifjdYiuk dh%  

• jk"Vªh; tSo fofo/krk izkf/kdj.k ¼NBA½ 

• jkT; tSo fofo/krk cksMZ ¼SBB½ 

• tSo fofo/krk izca/ku lfefr;k¡ ¼BMC½ 

3- vf/kfu;e bu izkf/kdj.kksa gsrq ns’k ds tSo izk—frd lalk/kuksa ls lacaf/kr fdlh Hkh vuqla/kku 

ifj;kstuk dks fu"ikfnr djus ds fy;s fo’ks"k for ,oa ,d i`Fkd ctV dk izko/kku djrk gSA 

• ;g tSo lalk/kuksa ds /kkj.kh; mi;ksx dh fuxjkuh djsxk rFkk foRrh; fuos’k o izkfIr;ksa 

ij fu;a=.k j[ksxk rFkk iwath ,oa fcdzh dh mfpr O;oLFkk djsxkA 

4- bl vf/kfu;e ds rgr NBA ds ijke’kZ ls dsaUnz ljdkj fuEufyf[kr mik; djsxh% 
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• ladVkxzLr iztkfr;ksa ds ckjs esa lwfpr djsxh vkSj muds laxzg.k dks izfrcaf/kr ;k fofu;fer 

djus ds lkFk gh  iquokZl dks lajf{kr djsxhA 

• tSo lalk/kuksa dh fofHkUu Jsf.k;ksa ds fy;s dks"k ds :i esa laLFkkuksa dks ukfer djsxhA 

5- vf/kfu;e ds rgr lHkh vijk/kksa dks laKs; ,oa xSj& tekurh :i esa fu/kkZfjr djukA 

6- bl vf/kfu;e ds rgr jk"Vªh; tSo fofo/krk izkf/kdj.k ;k jkT; tSo fofo/krk cksMZ ds vkns’k 

vFkok ykHk ds c¡Vokjs fu/kkZj.k ls lacaf/kr fdlh Hkh f’kdk;r dks jk"Vªh; gfjr vf/kdj.k ds ikl 

ys tk;k tk,xkA 

4 jk"Vªh; tSo fofo/krk izkf/kdj.k 

       (National  Biodiversity  Authority) 

 tSo fofo/krk vf/kfu;e] 2002 dh /kkjk 8 ds izko/kkuksa ds vuqlkj vf/kfu;e ds iz;kstuksa ds fy;s 

dsUnzh; ljdkj }kjk jk"Vªh; tSo fofo/krk izkf/kdj.k ds uke ls ,d fudk; dh LFkkiuk dh x;h gSA 

jk"Vªh; tSo fofo/krk izkf/kdj.k ,d fuxfer fudk; gS ftldk 'kk’or mRrjkf/kdkj vkSj lkekU; eqnzk gS 

rFkk bls taxe vkSj LFkkoj nksuksa gh izdkj dh lEifRr vftZr djus dh ;k mlds O;;u djus dh vkSj 

lafonk djus dh 'kfDr izkIr gS rFkk og ml uke ls okn yk ldrk gS ;k mlds fo:) okn yk;k tk 

ldrk gSA 

izkf/kdj.k ,d Lo’kklh fudk; gksrk gS tks tSo lalk/kuksa ds laj{k.k] mlds iks"k.kh; mi;ksx rFkk 

Qk;nksa esa lkE;kiw.kZ fgLlk caVkus ls lacaf/kr fo"k;ksa ds ckjs esa Hkkjr ljdkj ds fy;s ljy] fofu;ked vkSj 

lykgdkjh d`R;ksa dks fu"ikfnr djrk gSA jk"Vªh; tSo fofo/krk izkf/kdj.k dk iz/kku dk;kZy; psUubZ esa 

fLFkr gSA izkf/kdj.k dsUnzh; ljdkj ds iwoZ vuqeksnu ls Hkkjr esa vU; LFkkuksa ij Hkh dk;kZy; LFkkfir dj 

ldrk gSA 

4-1 jk"Vªh; tSo fofo/krk izkf/kdj.k dk xBu 

   (Comosition of National Bio-diversity Authority) 

jk"Vªh; tSo fofo/krk izkf/kdj.k dk xBu fuEufyf[kr lnL;ksa ls feydj gksrk gS & 

¼d½ v/;{k &  jk"Vªh; tSo fofo/krk izkf/kdj.k ds v/;{kdh fu;qfDr dsUnzh; ljdkj }kjk dh tkrh gSA 

v/;{k [;kfrizkIr  O;fDr gksrk gS ftlds ikl tSo fofo/krk ds laj{k.k vkSj mlds iks"k.kh; mi;ksx esa 

rFkk Qk;nksa esa lkE;kiw.kZ fgLlk caVkus ls lEcfU/kr fo"k;ksa esa i;kZIr Kku vkSj vuqHko gksuk visf{kr gSA 

4-2 v/;{k dh 'kfä;ka vkSj drZO;  

  (Powers and Duties of Chairperson) 

tSo fofo/krk vf/kfu;e] 2004 ds 13 ds vuqlkj jk"Vªh; tSo fofo/krk izkf/kdj.k ds v/;{k dh 'kfDr;ka 

vkSj drZO; fuEufyf[kr gSa & 

¼1½ v/;{k dk izkf/kdj.k ds fnu&izfrfnu ds fØ;kdykiksa ij lEiw.kZ fu;a=.k gksrk gSA 
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¼2½ izkf/kdj.k ds v/;{k dks izkf/kdj.k ds vf/kdkjh vkSj deZpkfjo`Un ds Åij lk/kkj.k v/kh{k.k dh 'kfDr;ka 

gksrh gSa vkSj og izkf/kdj.k ds dk;ksZa ds lapkyu vkSj izca/k ds fy;s vko’;d funs’k tkjh dj ldrk 

gSA 

¼3½ v/;{k izkf/kdj.k ds lHkh xksiuh; dkxtksa vkSj vfHkys[kksa dk Hkkjlk/kd gksrk gS vkSj mudh lqjf{kr 

vfHkj{kk ds fy;s mRrjnk; gksrk gSA 

¼4½ izkf/kdj.k }kjk tkjh fd;s tkus okys lHkh vkns’k vkSj vuqns’k v/;{k ;k bl fufeRr mlds }kjk 

izkf/kd`r fdlh vf/kdkjh ds gLrk{kj ds v/khu gksrs gSaA 

¼5½ v/;{k ;k rks Lo;a bl iz;kstu ds fy;s izkf/kd`r izkf/kdj.k ds fdlh vf/kdkjh ds ek/;e ls vuqeksfnr 

ctV ds lHkk lnL;ksa dh eatwjh vkSj forfjr dj ldrk gSA 

¼6½ v/;{k dks lHkh izkDdyuksa ¼Estimates½ dks iz’kklfud vkSj rduhdh eatwjh vuqnRr djus ds fys 

iw.kZ 'kfDr;ka gksrh gSaA 

¼7½ v/;{k izkf/kdj.k ds lHkh vf/kos’kuksa dks cqykrk gS vkSj mudks vf/klwfpr djrk gS vkSj ;g lqfuf’pr 

djrk gS fd izkf/kdj.k }kjk fd;s x;s lHkh fofu’p; leqfpr jhfr esa dk;kZfUor fd;s x;s gSaA 

¼8½ v/;{k ,slh vU; 'kfDr;ksa dk iz;ksx vkSj ,sls vU; d`R;ksa dk ikyu djrk gS tks le;&le; ij 

izkf/kdj.k dks dsUnzh; ljdkj }kjk mls izR;k;ksftr fd;s tk;saA 

 v/;{k jk"Vªh; tSo fofo/krk izkf/kdj.k dk eq[; dk;Zikyd gksrk gS vkSj og ,slh 'kfDr;ksa dk 

iz;ksx vkSj ,sls drZO;ksa dk ikyu djrk gS tks mls vf/kfu;e ds iz;kstuksa ds fy;s dsUnzh; ljdkj }kjk 

fofgr dh tkrh gSA 

4-3 v/;{k dh inkof/k 

  (Term of office of the Chairperson) 

¼d½ izkf/kdj.k dk v/;{k rhu o"kZ dh vof/k ds fy;s Ikn /kkj.k djrk gS vkSj iqufuZ;qfDr ds fy;s ik= 

gksrk gSA dksbZ v/;{k  65 o"kZ dh vk;q izkIr djus ij ;k mldh vof/k dh lekfIr ds i'pkr~ ] tks Hkh 

iwoZrj gks] in /kkj.k ugha djrk gSA v/;{k dsUnzh; ljdkj dks de ls de ,d ekl dh lwpuk nsdj vius 

in ls R;kx i= ns ldrk gSA 

¼[k½ dsUnzh; ljdkj }kjk rhu insu lnL;ksa dh fu;qfDr dh tkrh gS] ftuesa tutkfr dk;ksZa ls lacaf/kr 

ea=ky; dk izfrfuf/kRo djus ds fy;s vkSj i;kZoj.k ,oa ou ls lacaf/kr ea=ky;ksa dk izfrfuf/kRo 

djus ds fy;s nks lnL; ftlesa ls ,d ou vij egkfuns’kd ;k ou egkfuns’kd gksrk gSA 

¼x½ fuEufyf[kr ls lEcfU/kr dsUnzh; ljdkj ds lec) ea=ky;ksa dk izfrfuf/kRo djus ds fy;s dsUnzh; 

ljdkj }kjk lkr insu lnL; fu;qDr fd;s tkrs gSa & 

 ¼i½ d`f"k vuqla/kku vkSj f’k{kk  
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 ¼ii½ tSo izkS|ksfxdh] 

 ¼iii½ leqnz izkS|ksfxdh] 

 ¼iv½ —f"k ,oa lgdkfjrk]  

 ¼v½ vkS"kf/k ,oa gksE;siSfFkd dh Hkkjrh; i)fr;ka] 

 ¼vi½ foKku ,oa izkS|ksfxdh] 

 ¼vii½ oSKkfud ,oa vkS|ksfxd vuqla/kkuA 

¼?k½ ,sls ikap xSj 'kkldh; lnL; tks ,sls fo’ks"kKksa vkSj oSKkfudksa esa ls fu;qDr fd;s tkrs gSa ftuds 

ikl tSo fofo/krk ds laj{k.k] tSo lalk/kuksa ds iks"k.kh; mi;ksx vkSj tSo lalk/kuksa ds mi;ksx ls 

mn~Hkwr Qk;nksa esa lkE;kiw.kZ fgLlk caVkus ls lacaf/kr fo"k;ksa esa fo’ks"k Kku vkSj vuqHko gks vkSj tks 

m|ksx ds izfrfuf/k] tSo lalk/kuksa ds laj{kd] ltZd vkSj tkudkjh /kkj.k djus okys gksaA 

4-4 lnL;ksa dk gVk;k tkuk 

(Removal of Members) 

 dsUnzh; ljdkj jk"Vªh; tSo fofo/krk izkf/kdj.k ds fdlh lnL; dks in ls gVk ldrh gS] ;fn 

og O;fDr & 

¼d½ fnokfy;k U;k;fu.khZr fd;k x;k gks] ;k 

¼[k½ fdlh ,sls vijk/k dk fl)nks"k Bgjk;k x;k gS ftlesa uSfrd v/kerk vUroZfyr gS] ;k 

¼x½ 'kkjhfjd ;k ekufld :i ls lnL; ds :i esa dk;Z djus ds v;ksX; gks x;k gks] ;k 

¼?k½ ftlus vius in dk ,slk nq:i;ksx fd;k gS ftlls in ij mldk cus jguk yksdfgr ds fy;s 

vfgrdj gS] ;k 

¼³½ ftlus ,slk foRrh; ;k vU; fgr vftZr fd;k gS ftlls lnL; ds :i esa mlds d`R;ksa ij izfrdwy 

izHkko iM+us dh lEHkkouk gS 

izkf/kdj.k ds fdlh lnL; dks mi;qZDr fofufnZ"V fdlh vk/kkj ij fdlh ,sls vf/kdkjh }kjk] tks 

dsUnzh; ljdkj }kjk fu;qDr Hkkjr ljdkj ds lfpo ls uhps ds jSad dk u gks] lE;d~ vkSj mfpr tkap 

djk;s fcuk vkSj ,sls lnL; dks lquokbZ dk ;qfDr;qDr volj fn;s fcuk mlds in ls ugha gVk;k tk 

ldrk gSA 
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4-5 jk"Vªh; tSo fofo/krk izkf/kdj.k ds dk;Z vkSj 'kfä;ka 

 (Powers and functions of the National Bio-diversity Authority) 

tSo fofo/krk vf/kfu;e] 2002 dh /kkjk 18 jk"Vªh; tSo fofo/krk izkf/kdj.k ds d`R; vkSj 'kfDr;ksa 

ds ckjs esa izko/kku izLrqr djrh gSA jk"Vªh; tSo fofo/krk izkf/kdj.k dh /kkjk 3 ¼dfri; O;fDr;ksa }kjk 

jk"Vªh; tSo fofo/krk izkf/kdj.k ds vuqeksnu ds fcuk tSo fofo/krk ls lacaf/kr fØ;kdykiksa dk u fd;k 

tkuk½] /kkjk 4 ¼vuqla/kku ds ifj.kke jk"Vªh; tSo fofo/krk izkf/kdj.k ds vuqeksnu ds fcuk dfri; O;fDr;ksa 

dks vUrfjr u fd;k tkuk½ vkSj /kkjk 6 ¼ckSf)d lEink vf/kdkjksa ds fy;s vkosnu jk"Vªh; tSo fofo/krk 

izkf/kdj.k ds vuqeksnu ds fcuk u fd;k tkuk½ esa fofufnZ"V fØ;kdykiksa dks fofu;fer djus vkSj fofu;eksa 

}kjk tSo lalk/kuksa rd igqap vkSj Qk;nksa esa lkE;kiw.kZ fgLlk caVkus rd ds fy, ekxZn’kZu tkjh djus dk 

drZO; gSA jk"Vªh; tSo fofo/krk izkf/kdj.k vf/kfu;e dh /kkjk 3] /kkjk 4 vkSj /kkjk 6 esa fofufnZ"V 

fØ;kdykiksa dks djus ds fy;s vuqeksnu vuqnRr dj ldrk gSA 

jk"Vªh; tSo fofo/krk izkf/kdj.k dsUnzh; ljdkj dks tSo fofo/krk ds laj{k.k] blds vo;oksa ds 

iks"k.kh; mi;ksx vkSj tSo fofo/krk lalk/kuksa ds mi;ksx esa ls mn~Hkwr Qk;nksa ds lkE;kiw.kZ fgLlk caVkus ds 

laca/k esa lykg ns ldrk gSA 

jk"Vªh; tSo fofo/krk izkf/kdj.k jkT; ljdkjksa dks tSo fofo/krk ds egRos {ks=ksa ds p;u esa tks 

fojklr LFky ds :i esa vf/klwfpr fd;s tkus rFkk ,sls fojklr LFkyksa ds izca/k ds mik; ds p;u ds ckjs 

esa lykg ns ldrk gSA izkf/kdj.k ,sls vU; d`R;ksa dks dj ldrk gS tks tSo fofo/krk vf/kfu;e] 2002 ds 

mica/kksa ds dk;kZUo;u ds fy;s vko’;d le>s tk;saA 

jk"Vªh; tSo fofo/krk izkf/kdj.k dsUnzh; ljdkj dh vksj ls Hkkjr esa vfHkizkIr fdlh tSo lalk/ku 

;k ,sls tSo lalk/ku ls lg;ksftr] tks Hkkjr ls O;qRiUu gqvk gS] Hkkjr ds ckgj fdlh ns’k esa ckSf)d 

lEink vf/kdkjksa dks eatwj djus dk fojks/k djus ds fy;s vko’;d de mBk ldrk gSA 

4-6 izkf/kdj.k ds lk/kkj.k dk;Z 

  (General Functions of the Authority) 

vf/kfu;e ds iz;kstuksa ds fy;s jk"Vªh; tSo fofo/krk izkf/kdj.k ds lk/kkj.k dk;Z fuEufyf[kr gSa& 

1. vf/kfu;e dh /kkjk 3] /kkjk 4 vkSj /kkjk 6 ds v/khu micaf/kr fØ;dykiksa dks 'kkflr djus ds 

fy;s izfØ;k vkSj ekxZn’kZd  fl)kar vf/kdfFkr djukA 

2. dsUnzh; ljdkj ds tSo fofo/krk ds laj{k.k vkSj mlds la?kVdksa dks iks"k.kh; mi;ksx rFkk tSfod 

L=ksrksa vkSj Kku ds mi;ksx ls mn~Hkwr Qk;nksa ds mfpr vkSj lkE;kiw.kZ ckaVus ls lacaf/kr fo"k;kas 

ds laca/k esa lykg nsukA 

3. jkT; tSo fofo/krk cksMksZa ds fØ;kdykiksa dks lefUor djukA 

4. jkT; tSo fofo/krk cksMksZa dks rduhdh lgk;rk vkSj ekxZn’kZu miyC/k djkukA 

5. v/;;u vkjEHk djuk vkSj vUos"k.k rFkk vuqla/kku izk;ksftr djukA 
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6. izkf/kdj.k dks mlds d`R;ksa ds izHkkoh fuoZgu esa rduhdh lgk;rk miyC/k djkus ds fy;s rhu o"kZ 

ls vuf/kd dh fofufnZ"V vof/k ds fy;s ijke’kZnkrkvksa dks yxkukA ijUrq ;g fd ;fn rhu o"kZ 

ls vf/kd dh vof/k ds fy;s fdlh ijke’kZnkrkvksa dks yxkuk vko’;d gS rks blds fy;s izkf/kdj.k 

}kjk dsUnzh; ljdkj dk iwokZuqeksnu izkIr djuk vko’;d gSA 

7. tSo fofo/krk laj{k.k ] mlds la?kVdksa ds iks"k.kh; mi;ksx vkSj tSoh; lalk/kuksa vkSj Kku vkSj 

mi;ksx ls mn~Hkwr Qk;nksa ds mfpr vkSj lkEI;kiw.kZ caVokjsa ls lacaf/kr rduhdh vkSj lkaf[;dh; 

vkadM+sa vkSj eSuqvy] lafgrk;sa ;k xkbMsa laxzghr] ladfyr vkSj izdkf’kr djukA 

8. tSo fofo/krk laj{k.k vkSj mlds la?kVdksa ds iks"k.kh; mi;ksx vkSj tSoh; lalk/kuksa vkSj Kku vkSj 

mi;ksx ls mn~Hkwr Qk;nksa ds mfpr vkSj lkE;kiw.kZ caVokjsa ls lacaf/kr tu izpkj }kjk o`gr% dk;ZØe 

vk;ksftr djukA 

9. tSo fofo/krk laj{k.k vkSj mlds la?kVdksa ds iks"k.kh; mi;ksx ds fy;s dk;ZØeksa esa yxs ;k yxk;s 

x;s ;k yxk;s tkus okys dkfeZdksa ds fy;s ;kstuk vkSj izf’k{k.k vk;ksftr djukA 

10. izkf/kdj.k dk mldh jlhnksa vkSj dsUnzh; ljdkj ls mlds voewY;u dks Hkh lekfo"V djrs gq;s 

okf"kZd ctV rS;kj djuk ijUrq ;g fd dsUnzh; ljdkj }kjk vko.Vu dsUnzh; ljdkj }kjk 

vuqeksfnr ctV micU/kksa ds vuqlkj izpkfyr fd;k tk;sxkA 

11. izkf/kdj.k ds d`R;ksa dk izHkkoh :i ls fuoZgu djus ds fy;s dsUnzh; ljdkj dks inks ads l`tu 

djus dh flQkfj’k djuk ijUrq ,slk in pgs LFkk;h@vLFkk;h gks ;k fdlh Hkh izd`fr dks gks] 

dsUnzh;ljdkj ds iwokZuqeksnu ds fcuk l`ftr ugha fd;k tk;sxkA 

12. izkf/kdj.k ds vf/kdkfj;ksa vkSj lsodksa dh HkrhZ dh i)rh dk vuqeksnu djukA 

13. izHkkoh izca/ku] lao/kZu vkSj iks"k.kh; mi;ksxksa dks lqfuf’pr djus ds fy;s tSo fofo/krk jftLVj 

vkSj bysDVªkWfud MkVk csl ds ek/;e ls tSoh; lalk/kuksa vkSj lgc) ikjEifjd Kku ds fy;s MkVk 

csl cukus vkSj tkudkjh rFkk nLrkost i)fr l̀ftr djus ds fy;s dne mBkukA 

14. jkT; tSo fofo/krk cksMksZa vkSj tSo fofo/krk izca/k lfefr;ksa dk vf/kfu;e ds izHkkoh dk;kZUo;u ds 

fy;s fyf[k esa funs’k nsukA 

15. izkf/kdj.k ds dk;Zdj.k vkSj vf/kfu;e ds dk;kZUo;u ds ckjs esa dsUnzh; ljdkj dks fjiksVZ nsukA 

16. le;&le; ij tSoh; lalk/kuksa dh ckor LokfeLoksa ds izHkkjksa ds Qk;ns ads caVokjs dh flQkfj’k] 

mikUrfjr vkSj lax`ghr djukA 

17. fofufnZ"V iz;kstuksa ds fy;s jkT; tSo fofo/krk cksMksZa vkSj tSo fofo/krk izca/k lfefr;ksa ds fy;s 

vuqnku lgk;rk vkSj vuqnku eatwj djukA 

18. vf/kfu;e ds dk;kZUo;u ds laca/k esa fdlh {ks= dk okLrfod fujh{k.k djukA 
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19. Hkkjr ls ckgj fdlh ns’k esa fdlh tSoh; laLFkku vkSj lh voS/k jhfr ls Hkkjr ls vfHkizkIr Kku 

ds laca/k esa ckSf)d laink vf/kdkj vuqnRr fd;s tkus dk fojks/k djus ds fy;s fof/k& fo’ks"kKksa 

dh fu;qfDr ds fy;s vko’;d mik; djukA 

20. ,sls vU; dk;Z djuk tks le;&le; ij dsUnzh; ljdkj }kjk lkSais tk;a ;k funsf’kr fd;s tk;saA 

4-7 jk"Vªh; tSo fofo/krk izkf/kdj.k }kjk vuqeksnu 

  (Approval by National Bio-diversity Authority) 

 tSo fofo/krk vf/kfu;e] 2002 dh /kkjk 19 ds vuqlkj] dksbZ Hkh O;fDr tks Hkkjr dk ukxfjd ugha 

gS ;k Hkkjr dk ,slk ukxfjd tks vk;dj vf/kfu;e] 1961 dh /kkjk 2 ds [k.M ¼30½ esa ifjHkkf"kr vfuoklh 

gS ;k ,slk fuxfer fudk;] laxe ;k laxBu tks ¼i½ Hkkjr esa fuxfer ;k jftLVªhd`r ugha gS] ;k ¼ii½ 

rRle; izòRr fdlh fof/k ds v/khu Hkkjr esa fuxfer ;k jftLVªhdr̀ gS ftlesa mldh 'ks;j iwath ;k izca/k 

esa dksbZ xSj Hkkjrh; Hkkxhnkj gS] jk"Vªh; tSo fofo/krk izkf/kdj.k ds iwoZ vuqeksnu ds fcuk Hkkjr eas O;qRiUu 

dksbZ tSo lalk/ku ;k vuqla/kku ds fy;s ;k okf.kfT;d mi;ksx ds fy;s mlls lgc) tkudkjh vfHkizkIr 

ugha dj ldrk gSA ,sls fdlh O;fDr }kjk tks Hkkjr esa gksus okyh fdlh tSo lalk/ku dks ;k mlls 

lg;ksftr Kku dks] vuqla/kku ;k okf.kfT;d mi;ksx ;k tSo losZ{k.k vkSj tSo mi;ksx ds fy;s vFkok 

Hkkjr esa gksus okys ;k Hkkjr ds ckgj ls vfHkizkIr tSo lalk/ku ls laacaf/kr fdlh vuqla/kku ds ifj.kkeksa ds 

vUrj.k dks izkIr djus ds fy;s vk’kf;r gSa] fofgr izk:i esa fofgr Qhl dk lank; djrs gq;s vuqeksnu 

izkIr djus gsrq jk"Vªh; tSo fofo/krk izkf/kdj.k dks vkosnu fd;k tkrk gSA 

 dksbZ Hkh O;fDr fdlh ckSf)d lEnk vf/kdkj ds fy;s] pkgs mldk dksbZ Hkh uke gks] Hkkjr esa ;k 

Hkkjr ls ckgj fdlh vuqla/kku ij vk/kkfjr fdlh vfo"dkj ds fy;s ;k Hkkjr ls vfHkizkIr tSo lalk/ku 

ij vk/kkfjr tkudkjh ds fy;s mls vkosnu djus ls iwoZ jk"Vªh; tSo fofo/krk  izkf/kdj.k dk iwoZ vuqeksnu 

izkIr djuk vko’;d gS] iwoZ vuqeksnu izkIr fd;s fcuk vkosnu ugha fd;k tk ldrk gSA iwoZ vuqeksnu 

izkIr djus ds i'pkr~ fofgr iz:i vkSj fofgr jhfr esa jk"Vªh; tSo fofo/krk izkf/kdj.k dks vkosnu ugh 

fd;k tk ldrk gSA 

 fdlh vkosnu dh izkfIr ij] jk"Vªh; tSo fofo/krk izkf/kdj.k vko’;d tkap djus ds i'pkr~ vkSj 

;fn vko’;d gks rks bl iz;kstu ds fy;s xfBr fdlh fo’ks"kK lfefr ls ijke’kZ djus ds i'pkr~] vkns’k 

}kjk bl fufeRr cuk;s x;s fdUgha fofu;eksa ds v/khu jgrs gq;s vuqeksnu vuqnRr dj ldrk gSA ,slk 

vuqeksnu ,slh 'krksZa vkSj fucU/kuksa ds v/khu gksrk gS tks vko’;d le>h tk;sa ftuds varxZr jk;YVh ds 

:i esa izHkkjh dk vf/kjksi.k ;k vkosnu dks ukeatwj djus ds dkj.k lfEefyr gSaA ijUrq vuqeksnu dh 

ukeatwjh dk ,slk dksbZ vkns’k izHkkfor O;fDr dks lquokbZ dk volj fn;s fcuk ugha fd;k tk ldrk gSA 

jk"Vªh; tSo fofo/krk izkf/kdj.k ds fy;s fn;s x;s izR;sd vuqeksnu dh lkoZtfud lwpuk nsuk vko’;d gSA 

5 tSo lalk/ku ;k Kku dk vUrj.k 

(Transfer of Biological Resource or Knowledge) 

 tSo fofo/krk vf/kfu;e] 2002 dh /kkjk 20 ds vuqlkj] dksbZ Hkh O;fDr] ftls vuqeksnu iznku fd;k 

x;k gS fdlh ,sls tSo lalk/ku ;k mlls lgc) Kku dks] tks vuqeksnu dh fo"k;&oLrq gS jk"Vªh; tSo 
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fofo/krk izkf/kdj.k dh vuqKk ds fcuk vUrfjr ugha dj ldrk gSA ;fn dksbZ O;fDr fdlh tSo lalk/ku 

;k mlls lgc) Kku dks vUrfjr djuk pkgrk gS rks mls fofgr izk:i vkSj jhfr esa jk"Vªh; tSo fofo/krk 

izkf/kdj.k dks vkosnu djuk pkgrk gSA  

 fdlh tSo lalk/ku ;k mlls lgc) Kku ds vUrj.kls lacaf/kr vkosnu dh izkfIr ij jk"Vªh; tSo 

fofo/krk izkf/kdj.k vko’;d tkap djus ds i'pkr~ vkns’k }kjk bl fufeRr cuk;s x;s fdUgha fofu;eksa ds 

v/khu jgrs gq;s vuqeksnu vuqnRr dj ldrk gS vkSj ;g ,slh 'krksZa vkSj fucU/kuksa ds v/khu gksrk gS tks 

vko’;d le>h tk;as ftuds varxZr jk;YVh ds :i esa izHkkjksa dk vf/kjksi.k ;k vkosnu dks ukeatwj djus 

ds dkj.k lfEefyr gSa ijUrq ukeatwj dk dksbZ vkns’k izHkkfor O;fDr dks lquokbZ dk volj fn;s fcuk ugha 

fd;k tk ldrk gSA 

 jk"Vªh; tSo fofo/krk izkf/kdj.k }kjk tSo lalk/ku ;k Kku ds varj.k ls lacaf/kr izR;sd vuqeksnu 

dks lkoZtfud :i ls lwfpr fd;k tkuk vko’;d gSA 

6- jk"Vªh; tSo fofo/krk izkf/kdj.k }kjk Qk;ns esa lkE;kiw.kZ fgLlk caVkus dk vo/kkj.k 

   (Determination of Equitable Profit Sharing by National Bio-diversity) 

 vf/kfu;e dh /kkjk 21 ds varxZr jk"Vªh; tSo fofo/krk izkf/kdj.k }kjk Qk;ns esa lkE;kiw.kZ fgLlk 

caVkus dk vo/kkj.k ls lacaf/kr izko/kku fn;k x;k gS ftlds vuqlkj jk"Vªh; tSo fofo/krk izkf/kdj.k 

vuqeksnu iznku djrs le; ;g lqfuf’pr djrk gS fd ,slh 'krksZa ,oa fucU/kuksa dk] ftuds v/khu vuqeksnu 

iznku fd;k x;k gS] miyC/k tSo lalk/kuksa ds mi;ksx ls mn~Hkwr Qk;nksa] muds miksRiknksa] muds lg;ksx 

ls lgc) u;s ifjorZuksa rFkk O;ogkjksa vkSj muls lacaf/kr mi;kstuksa rFkk Kku dk ,sls vuqeksnu ds fy;s 

vkosnu djus okys O;fDr] lacaf/kr LFkkuh; fudk; vkSj Qk;nksa ds nkosnkjksa ds chp ikjLifjd :i els 

djkj fd;s x;s 'krksZa ,oa fuca/kuksa ds vuqlkj Qk;ns esa lkE;kiw.kZ fgLlk caVkuk lqfuf’pr gSA 

 jk"Vªh; tSo fofo/krk izkf/kdj.k }kjk Qk;ns esa lkE;kiw.kZ fgLlk caVkus ds vo/kkj.kk dks fuEufyf[kr 

fdlh ;k lHkh jhfr esa ykxw fd;k tk ldrk gS] vFkkZr~ 

¼d½  jk"Vªh; tSo fofo/krk izkf/kdj.k ;k tgka Qk;ns ds nkosnkjksa dks] ,sls nkosnkjksa ds :i esa igpkuk 

tkrk gS] ckSf)d lEink vf/kdkjksa dk la;qDr LokfeRo nsukA 

¼[k½  izkS|ksfxdh dk vUrj.kA 

¼x½  ,sls {ks=ksa esa mRiknu] vuqla/kku vkSj fodkl ,ddksa dk voLFkku tks Qk;ns ds nkosnkjksa ds csgrj 

thou Lrj dks lqdj tkrs gSaA 

¼?k½  Hkkjrh; oSKkfud laxe] Qk;nksa dk nkok djus okys O;fDr vkSj tSo lalk/ku] tSo losZ{k.k vkSj tSo 

mi;ksx ds vuqla/kku vkSj fodkl eas yxs LFkkuh; O;fDr Qk;ns dk nkok djus okysA 

¼³½  Qk;ns dk nkok djus okyksa ds fy;s dh x;h lgk;rk ds fy;s ckSf)d iwath fuf/k dh LFkkiukA 

¼p½  Qk;ns dk nkok djus okyksa dks /kuh; izfrdj vkSj vU; xSj /kuh; Qk;nksa dk lank; tks jk"Vªh; tSo 

fofo/krk izkf/kdj.k }kjk vko’;d le>s tk;saA 
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tgka /ku dh vko’;d jkf’k dk fgLlk caVkus dk vkns’k fn;k tkrk gS] ogka jk"Vªh; tSo fofo/krk 

izkf/kdj.k ,slh jkf’k dks jk"Vªh; tSo fofo/krk fuf/k esa tek djus dk vkns’k ns ldrk gSA ijUrq tgka tSo 

lalk/ku ;k Kku fdlh fofufnZ"V O;f"V ;k O;f"V &lewg ;k laxBu ds ifj.kkeLo:i miyC/k Fkk ogka 

jk"Vªh; tSo fofo/krk izkf/kdj.k ;g funs’k ns ldrk gS fd jkf’k dk fdlh djkj ds fucU/kuksa ds vuqlj.k 

esa fof’k"V O;f"V ;k O;f"V lewg ;k laxBu dks rqjUr lank; fd;k tk;sA 

lanHkZ xzaFk lwph 

1. fnyhi dqekj ekdZ.Ms; ,oa uhfyek jktoS|( Þizd`fr i;kZoj.k iznw"k.k ,oa fu;a=.kß ,-ih-,p- ifCyds'kUl 

dkWiksZjs'ku] nfj;kxat ubZ fnYyhA 

2. Hkkjr nslkbZ] Þ,uok;jesaVy ykW vkQ bafM;kß] tslj cqDl] ubZ fnYyh ¼1994½A 

3. vfu:) izlkn( Þi;kZoj.k ,oa i;kZoj.kh; laj{k.k fof/k dh :ijs[kkß] lsUVªy ykW ifCyds'ku] bykgkckn 

¼2006½A 

4. v:.k j?kwoa'kh ,oa pUnzys[kk( Þi;kZoj.k rFkk iznw"k.kß e/; izns'k fgUnh xzaFk vdkneh Hkksiky ¼1989½A 

5. ih-vkj-f=osnh ,.M ds-,u-lqn'kZu( Þ,uok;jesaV ,.M uspqjy fjlkslsZt datjos'ku] dkeu osYFk ifCyf'kax] 

ubZ fnYyh ¼1994½a 
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