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UNIT 1 The Multidisciplinary Nature of Environmental Studies



1.1 Introduction 1.2 Objectives 1.3 Definition, Scope and Importance 1.3.1 Definition 1.3.2 Scope 1.3.3 Importance 1.4 Need for public awareness 1.4.1 Institutions in Environment 1.4.2 People in Environment 1.1 Introduction This course on the environment is unlike any other. It is not only a collection of facts or information about the environment. It is about the way we all should live. It is expected to give you information about the environment that will lead to a concern for your own environment. When you develop this concern, you will begin to act at your own level to protect the environment we all live in. This is the objective of the course and the syllabus is a framework on which we must all realign our lives. This textbook deals with major environmental concerns that have been identified as important areas where background information is essential for a better understanding of our environment. It stresses on a balanced view of issues that affect our daily lives. These issues are related to the conflict between existing ‘development’ strategies and the need for ‘environmental conservation’. Unlike most other textbooks, it not only makes the reader better informed on these concerns, but is expected to lead him or her towards positive action to improve the environment.



1.2 Objectives After studying this unit we are able to understand  information that clarifies modern environmental concepts such as the need to conserve biodiversity, the need to lead more sustainable lifestyles and the need to use resources more equitably.  to change the way in which we view our own environment by a practical approach based on observation and self learning.  a concern for our environment that will trigger pro-environmental action, including activities we can do in our daily life to protect it. 1.3 Definition, Scope and Importance 1.3.1 Definition Environmental studies deals with every issue that affects an organism. It is essentially a multidisciplinary approach that brings about an appreciation of our natural world and human impacts on its integrity. It is an applied science as its seeks practical answers to making human civilization sustainable on the earth’s finite resources. Its components include biology, geology, chemistry, physics, engineering, sociology, health, anthropology, economics, statistics, computers and philosophy. 1.3.2 Scope As we look around at the area in which we live, we see that our surroundings were originally a natural landscape such as a forest, a river, a mountain, a desert, or a combination of these elements. Most of us live in landscapes that have been heavily modified by human beings, in villages, towns or cities. But even those of us who live in cities get our food supply from surrounding villages and these in turn are dependent on natural landscapes such as forests, grasslands, rivers, seashores, for resources such as water for agriculture, fuel wood, fodder, and fish. Thus our daily lives are linked with our surroundings and inevitably affects them. We use



water to drink and for other day-to-day activities. We breathe air, we use resources from which food is made and we depend on the community of living plants and animals which form a web of life, of which we are also a part. Everything around us forms our environment and our lives depend on keeping its vital systems as intact as possible.



Our dependence on nature is so great that we cannot continue to live without protecting the earth’s environmental resources. Thus most traditions refer to our environment as ‘Mother Nature’ and most traditional societies have learned that respecting nature is vital for their livelihoods. This has led to many cultural practices that helped traditional societies protect and preserve their natural resources. Respect for nature and all living creatures is not new to India. All our traditions are based on these values. Emperor Ashoka’s edict proclaimed that all forms of life are important for our well being in Fourth Century BC. Over the past 200 years however, modern societies began to believe that easy answers to the question of producing more resources could be provided by means of technological innovations. For example, though growing more food by using fertilizers and pesticides, developing better strains of domestic animals and crops, irrigating farmland through mega dams and developing industry, led to rapid economic growth, the ill effects of this type of development, led to environmental degradation. The industrial development and intensive agriculture that provides the goods for our increasingly consumer oriented society uses up large amounts of natural resources such as water, minerals, petroleum products, wood, etc. Non-renewable resources, such as minerals and oil are those which will be exhausted in the future if we continue to extract these without a thought for



subsequent generations. Renewable resources, such as timber and water, are those which can be used but can be regenerated by natural processes such as regrowth or rainfall. But these too will be depleted if we continue to use them faster than nature can replace them. For example, if the removal of timber and firewood from a forest is faster than the regrowth and regeneration of trees, it cannot replenish the supply. And loss of forest cover not only depletes the forest of its resources, such as timber and other non-wood products, but affect our water resources because an intact natural forest acts like a sponge which holds water and releases it slowly. Deforestation leads to floods in the monsoon and dry rivers once the rains are over. Such multiple effects on the environment resulting from routine human activities must be appreciated by each one of us, if it is to provide us with the resources we need in the long-term. Our natural resources can be compared with money in a bank. If we use it rapidly, the capital will be reduced to zero. On the other hand, if we use only the interest, it can sustain us over the longer term. This is called sustainable utilisation or development. 1.3.3 Importance Environment is not a single subject. It is an integration of several subjects that include both Science and Social Studies. To understand all the different aspects of our environment we need to understand biology, chemistry, physics, geography, resource management, economics and population issues. Thus the scope of environmental studies is extremely wide and covers some aspects of nearly every major discipline. We live in a world in which natural resources are limited. Water, air, soil, minerals, oil, the products we get from forests, grasslands, oceans and from agriculture and livestock, are all a part of our life support systems. Without them, life itself would be impossible. As we keep increasing in numbers and the quantity of resources each of us uses also increases, the earth’s resource base must inevitably shrink. The earth cannot be expected to sustain this expanding level of utilization of resources. Added to this is misuse of resources. We waste or pollute large amounts of nature’s clean water; we create more and more material like plastic that we discard after a single use; and



we waste colossal amounts of food, which is discarded as garbage. Manufacturing processes create solid waste byproducts that are discarded, as well as chemicals that flow out as liquid waste and pollute water, and gases that pollute the air. Increasing amounts of waste cannot be managed by natural processes. These accumulate in our environment, leading to a variety of diseases and other adverse environmental impacts now seriously affecting all our lives. Air pollution leads to respiratory diseases, water pollution to gastro-intestinal diseases, and many pollutants are known to cause cancer.



Improving this situation will only happen if each of us begins to take actions in our daily lives that will help preserve our environmental resources. We cannot expect Governments alone to manage the safeguarding of the environment, nor can we expect other people to prevent environmental damage. We need to do it ourselves. It is a responsibility that each of us must take on as one’s own.



Productive value of nature: As scientists make new advances in fields such as biotechnology we begin to understand that the world’s species contain an incredible and uncountable number of complex chemicals. These are the raw materials that are used for developing new medicines and industrial products and are a storehouse from which to develop thousands of new products in the future. The flowering plants and insects that form the most species rich groups of living organisms are thus vital for the future development of man. If we degrade their habitat these species will become extinct. If one sees being sold or used, a product that comes from an



illegally killed wild species, if we do not inform the authorities, we become party to its extinction. Once they are lost, man cannot bring them back. When we permit the destruction of a forest, wetland or other natural area and do not protest about it, future generations are being denied the use of these valuable resources and will blame us for these rash and negligent actions towards the environment. Thus the urgent need to protect all living species is a concept that we need to understand and act upon. While individually, we perhaps cannot directly prevent the extinction of a species, creating a strong public opinion to protect the National Parks and Wildlife Sanctuaries in which wild species live is an importance aspect of sustainable living. There is a close link between agriculture and the forest, which illustrates its productive value. For crops to be successful, the flowers of fruit trees and vegetables must be pollinated by insects, bats and birds. Their life cycles however frequently require intact forests. Aesthetic/Recreational value of nature: The aesthetic and recreational values that nature possesses enlivens our existence on earth. This is created by developing National Parks and Wildlife Sanctuaries in relatively undisturbed areas. A true wilderness experience has not only recreational value but is an incredible learning experience. It brings about an understanding of the oneness of nature and the fact that we are entirely dependent upon the intricate functioning of ecosystems. The beauty of nature encompasses every aspect of the living and non-living part of our earth. One can appreciate the magnificence of a mountain, the power of the sea, the beauty of a forest, and the vast expanse of the desert. It is these natural vistas and their incredible diversity of plant and animal life that has led to the development of several philosophies of life. It has also inspired artists to develop visual arts and writers and poets to create their works that vitalize our lives. A wilderness experience has exceptional recreational value. This has been described as nature tourism, or wildlife tourism, and is also one aspect of adventure tourism. These recreational facilities not only provide a pleasurable experience but are intended to create a deep respect and



love for nature. They are also key tools in educating people about the fragility of the environment and the need for sustainable lifestyles. In an urban setting, green spaces and gardens are vital to the pschycological and physical health of city dwellers. It provides not only an aesthetic and visual appeal but the ability to ensure that each individual is able to access a certain amount of peace and tranquility. Thus urban environmental planners must ensure that these facilities are created in growing urban complexes. Another important conservation education facility in urban settings includes the need to set up well designed and properly managed zoological parks and aquariums. These have got great value in sensitizing school students to wild life. Many young people who frequented zoos as young children grow up to love wildlife and become conservationists. In the absence of access to a Protected Area, a botanical garden or a zoo, one concept that can be developed is to create small nature awareness areas with interpretation facilities at district and taluka levels. These areas can be developed to mimic natural ecosystems even though they could be relatively small in size. Such nature trails are invaluable assets for creating conservation education and awareness. They can be developed in a small woodlot, a patch of grassland, a pond ecosystem, or be situated along an undisturbed river or coastal area. This would bring home to the visitor the importance of protecting our dwindling wilderness areas. The option values of nature: While we utilise several goods and services of nature and enjoy its benefits, we must recognize that every activity that we do in our daily lives has an adverse impact on nature’s integrity. Thus if we use up all our resources, kill off and let species of plants and animals become



extinct on earth, pollute our air and water, degrade land, and create enormous quantities of waste, we as a generation will leave nothing for future generations. Our present generation has developed its economies and lifestyles on unsustainable patterns of life. However, nature provides us with various options on how we utilize its goods and services. This is its option



value. We can use up goods and services greedily and destroy its integrity and long term values, or we can use its resources sustainably and reduce our impacts on the environment. The option value allows us to use its resources sustainably and preserve its goods and services for the future. 1.4 Need for Public Awareness As the earth’s natural resources are dwindling and our environment is being increasingly degraded by human activities, it is evident that something needs to be done. We often feel that managing all this is something that the Government should do. But if we go on endangering our environment, there is no way in which the Government can perform all these clean-up functions. It is the prevention of environment degradation in which we must all take part that must become a part of all our lives. Just as for any disease, prevention is better than cure. To prevent ill-effects on our environment by our actions, is economically more viable than cleaning up the environment once it is damaged. Individually we can play a major role in environment management. We can reduce wasting natural resources and we can act as watchdogs that inform the Government about sources that lead to pollution and degradation of our environment. This can only be made possible through mass public awareness. Mass media such as newspapers, radio, television, strongly influence public opinion. However, someone has to bring this about. If each of us feels strongly about the environment, the press and media will add to our efforts. Politicians in a democracy always respond positively to a strong publicly supported movement. Thus if you join an NGO that supports conservation, politicians will make green policies. We are living on spaceship earth with a limited supply of resources. Each of us is responsible for spreading this message to as many people as possible. Suggested further activities for concerned students: • Join a group to study nature, such as WWFI or BNHS, or another environmental group.



• Begin reading newspaper articles and periodicals such as ‘Down to Earth’, WWF-I newsletter, BNHS Hornbill, Sanctuary magazine, etc. that will tell you more about our environment. There are also several environmental websites. •



Lobby for conserving resources by taking up the cause of environmental issues during



discussions with friends and relatives. Practice and promote issues such as saving paper, saving water, reducing use of plastics, practicing the 3Rs principle of reduce, reuse, recycle, and proper waste disposal. Join local movements that support activities such as saving trees in your area, go on nature treks, recycle waste, buy environmentally friendly products. Practice and promote good civic sense such as no spitting or tobacco chewing, no throwing garbage on the road, no smoking in public places, no urinating or defecating in public places. Take part in events organised on World Environment Day, Wildlife Week, etc. Visit a National Park or Sanctuary, or spend time in whatever nature you have near your home. 1.4.1 Institutions in Environment There have been several Government and Non- government organizations that have led to environmental protection in our country. They have led to a growing interest in environmental protection and conservation of nature and natural resources. The traditional conservation practices that were part of ancient India’s culture have however gradually disappeared. Public awareness is thus a critical need to further environmental protection. Among the large number of institutions that deal with environmental protection and conservation, a few well-known organizations include government organisations such as the BSI and ZSI, and NGOs such as BNHS, WWF-I, etc.



Bombay Natural History Society (BNHS), Mumbai: the BNHS began as a small society of six members in 1883. It grew from a group of shikaris and people from all walks of life into a major research organisation that substantially influenced conservation policy in the country. The influence on wildlife policy building, research, popular publications and peoples action have been unique features of the multi faceted society. Undoubtedly its major contribution has been in the field of wildlife research. It is India’s oldest conservation research based NGO and one that has acted at the forefront of the battle for species and ecosystems. The BNHS publishes a popular magazine called Hornbill and also an internationally well-known Journal on Natural History. Its other publications include the Salim Ali Handbook on birds, JC Daniel’s book of Indian Reptiles, SH Prater’s book of Indian Mammals and PV Bole’s book of Indian Trees. One of its greatest scientists was Dr. Salim Ali whose ornithological work on the birds of the Indian subcontinent is world famous. The BNHS has over the years helped Government to frame wildlife related laws and has taken up battles such as the ‘Save the Silent Valley’ campaign. World Wide Fund for Nature (WWF-I), New Delhi: The WWF-I was initiated in 1969 in Mumbai after which the headquarters were shifted to Delhi with several branch offices all over India. The early years focused attention on wildlife education and awareness. It runs several programs including the Nature Clubs of India program for school children and works as a think tank and lobby force for environment and development issues. Center for Science and Environment (CSE), New Delhi: Activities of this Center include organising campaigns, holding workshops and conferences, and producing environment related publications. It published a major document on the ‘State of India’s Environment’, the first of its kind to be produced as a Citizen’s Report on the Environment. The CSE also publishes a popular magazine, ‘Down to Earth’, which is a Science and Environment fortnightly. It is involved in the publication of material in the form of books, posters, video films and also conducts workshops and seminars on biodiversity related issues. CPR Environmental Education Centre, Madras: The CPR EEC was set up in 1988. It conducts a variety of programs to spread environmental awareness and creates an interest in conservation among the general public. It focussed attention on NGOs, teachers, women, youth and children



to generally promote conservation of nature and natural resources. Its programs include components on wildlife and biodiversity issues. CPR EEC also produces a large number of publications. Centre for Environment Education (CEE), Ahmedabad: The Centre for Environment Education, Ahmedabad was initiated in 1989. It has a wide range of programs on the environment and produces a variety of educational material. CEE’s Training in Environment Education {TEE} program has trained many environment educators. Bharati Vidyapeeth Institute of Environment Education and Research (BVIEER), Pune: This is part of the Bharati Vidyapeeth Deemed University. The Institute has a PhD, a Masters and Bachelors program in Environmental Sciences. It also offers an innovative Diploma in Environment Education for in-service teachers. It implements a large outreach programme that has covered over 135 schools in which it trains teachers and conducts fortnightly Environment Education Programs. Biodiversity Conservation is a major focus of its research initiatives. It develops low cost Interpretation Centres for Natural and Architectural sites that are highly locale specific as well as a large amount of innovative environment educational material for a variety of target groups. Its unique feature is that it conducts environment education from primary school level to the postgraduate level. The BVIEER has produced several EE aids. It has developed a teacher’s handbook linked to school curriculum, a textbook for UGC for its undergraduate course on environment. Its Director has developed a CD ROM on India’s biodiversity published by Mapin Publishers, Ahmedabad. Uttarkhand Seva Nidhi (UKSN), Almora: The Organisation is a Nodal Agency which supports NGOs in need of funds for their environment related activities. Its major program is organising and training school teachers to use its locale specific Environment Education Workbook Program. The main targets are linked with sustainable resource use at the village level through training school children. Its environment education program covers about 500 schools. Kalpavriksh, Pune: This NGO, initially Delhi based, is now working from Pune and is active in several other parts of India. Kalpavriksh works on a variety of fronts: education and awareness;



investigation and research; direct action and lobbying; and litigation with regard to environment and development issues. Its activities include talks and audio-visuals in schools and colleges, nature walks and outstation camps, organising student participation in ongoing campaigns including street demonstrations, pushing for consumer awareness regarding organic food, press statements, handling green alerts, and meetings with the city’s administrators. It is involved with the preparation of site-specific, environmental manuals for schoolteachers. Kalpavriksh was responsible for developing India’s National Biodiversity Strategy and Action Plan in 2003. Salim Ali Center for Ornithology and Natural History (SACON), Coimbatore: This institution was Dr. Salim Ali’s dream that became a reality only after his demise. He wished to support a group of committed conservation scientists on a permanent basis. Initially conceived as being a wing of the Bombay Natural History Society (BNHS) it later evolved as an independent organisation based at Coimbatore in 1990. It has instituted a variety of field programs that have added to the country’s information on our threatened biodiversity. Wildlife Institute of India (WII), Dehradun: This Institution was established in 1982, as a major training establishment for Forest Officials and Research in Wildlife Management. Its most significant publication has been ‘Planning A Wildlife Protected Area Network for India’ (Rodgers and Panwar, 1988). The organisation has over the years added an enormous amount of information on India’s biological wealth. It has trained a large number of Forest Department Officials and Staff as Wildlife Managers. Its M.Sc. Program has trained excellent wildlife scientists. It also has an Environment Impact Assessment (EIA) cell. It trains personnel in Ecodevelopment, wildlife biology, habitat management and Nature interpretation. Botanical Survey of India (BSI): The Botanical Survey of India (BSI) was established in 1890 at the Royal Botanic Gardens, Calcutta. However it closed down for several years after 1939 and was reopened in 1954. In 1952 plans were made to reorganise the BSI and formulate its objectives. By 1955 the BSI had its headquarters in Calcutta with Circle Offices at Coimbatore, Shillong, Pune and Dehra Dun. Between 1962 and 1979, offices were established in Allahbad, Jodhpur, Port Blair, Itanagar and Gangtok. The BSI currently has nine regional centres. It carries out surveys of plant resources in different regions.



Zoological Survey of India (ZSI): The ZSI was established in1916. Its mandate was to do a systematic survey of fauna in India. It has over the years collected ‘type specimens’ on the bases of which our animal life has been studied over the years. Its origins were collections based at the Indian Museum at Calcutta, which was established in 1875. Older collections of the Asiatic Society of Bengal, which were made between 1814 and 1875, as well as those of the Indian Museum made between 1875 and 1916 were then transferred to the ZSI. Today it has over a million specimens! This makes it one of the largest collections in Asia. It has done an enormous amount of work on taxonomy and ecology. It currently operates from 16 regional centers. 1.4.2 People in Environment There are several internationally known environmental thinkers. Among those who have made landmarks, the names that are usually mentioned are Charles Darwin, Ralph Emerson, Henry Thoreau, John Muir, Aldo Leopald, Rachel Carson and EO Wilson. Each of these thinkers looked at the environment from a completely different perspective. Charles Darwin wrote the ‘Origin of Species’, which brought to light the close relationship between habitats and species. It brought about a new thinking of man’s relationship with other species that was based on evolution. Alfred Wallace came to the same conclusions during his work. Ralph Emerson spoke of the dangers of commerce to our environment way back in the 1840s. Henry Thoreau in the 1860s wrote that the wilderness should be preserved after he lived in the wild for a year. He felt that most people did not care for nature and would sell it off for a small sum of money. John Muir is remembered as having saved the great ancient sequoia trees in California’a forests. In the 1890s he formed the Sierra club, which is a major conservation NGO in the USA. Aldo Leopald was a forest official in the US in the 1920s. He designed the early policies on wilderness conservation and wildlife management. In the 1960s Rachel Carson published several articles that caused immediate worldwide concern on the effects of pesticides on nature and mankind. She wrote a well-known book called ‘Silent Spring’ which eventually led to a change in Government policy and public awareness. EO Wilson is an entomologist who envisioned that biological diversity was a key to human survival on earth. He wrote ‘Diversity of Life’ in 1993, which was awarded a prize for the best book published on environmental issues. His writings



brought home to the world the risks to mankind due to manmade disturbances in natural ecosystems that are leading to the rapid extinction of species at the global level. There have been a number of individuals who have been instrumental in shaping the environmental history in our country. Some of the well known names in the last century include environmentalists, scientists, administrators, legal experts, educationists and journalists. Salim Ali’s name is synonymous with ornithology in India and with the Bombay Natural History Society (BNHS). He also wrote several great books including the famous ‘Book of Indian Birds’. His autobiography, ‘Fall of a Sparrow’ should be read by every nature enthusiast. He was our country’s leading conservation scientist and influenced environmental policies in our country for over 50 years. Indira Gandhi as PM has played a highly significant role in the preservation of India’s wildlife. It was during her period as PM, that the network of PAs grew from 65 to 298! The Wildlife Protection Act was formulated during the period when she was PM and the Indian Board for Wildlife was extremely active as she personally chaired all its meetings. India gained a name for itself by being a major player in CITES and other International Environmental Treaties and Accords during her tenure. BNHS frequently used her good will to get conservation action initiated by the Government. S P Godrej was one of India’s greatest supporters of wildlife conservation and nature awareness programs. Between 1975 and 1999, SP Godrej received 10 awards for his conservation activities. He was awarded the Padma Bhushan in 1999. His friendship with people in power combined with his deep commitment for conservation led to his playing a major advocacy role for wildlife in India. M S Swaminathan is one of India’s foremost agricultural scientists and has also been concerned with various aspects of biodiversity conservation both of cultivars and wild biodiversity. He has founded the MS Swaminathan Research Foundation in Chennai, which does work on the conservation of biological diversity. Madhav Gadgil is a well known ecologist in India. His interests range from broad ecological issues such as developing Community Biodiversity Registers and conserving sacred groves to studies on the behaviour of mammals, birds and insects. He has written several articles, published papers in journals and is the author of 6 books. M C Mehta is undoubtedly India’s most famous environmental lawyer. Since 1984, he has filed several Public Interest Litigations for supporting the cause of environmental



conservation. His most famous and long drawn battles supported by the Supreme Court include protecting the Taj Mahal, cleaning up the Ganges River, banning intensive shrimp farming on the coast, initiating Government to implement environmental education in schools and colleges, and a variety of other conservation issues. Anil Agarwal was a journalist who wrote the first report on the ‘State of India’s Environment’ in 1982. He founded the Center for Science and Environment which is an active NGO that supports various environmental issues. Medha Patkar is known as one of India’s champions who has supported the cause of downtrodden tribal people whose environment is being affected by the dams on the Narmada river. Sunderlal Bahugna’s Chipko Movement has become an internationally well known example of a highly successful conservation action program through the efforts of local people for guarding their forest resources. His fight to prevent the construction of the Tehri Dam in a fragile earthquake prone setting is a battle that he continues to wage. The Garhwal Hills will always remember his dedication to the cause for which he has walked over 20 thousand kilometers. 1.5 Summary In this unit we studied the Definition, Scope and Importance, Need for public awareness. 1.6 Keywords Productive value of nature Aesthetic/Recreational value of nature 1.7 Exercise 1



What is the rarity of the resource and where does it originate?



2



In what ways could you reduce, reuse and recycle that resource?



3



Define Environmental Studies and explain its scope and importance.



4



What is the need for public awareness?
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Introduction



The natural resources of the earth are air, water, soil, minerals, vegetation/forest and animal wealth. All natural resources are responsible for the buildup of the sustainable economy of a country. Due to over explosion of human population, natural resources are getting either depleted



or degraded qualitatively and quantitatively. Therefore, local national, international and global ecological as well as economic developments are impacted seriously. The term natural resources was taken to mean only the natural factors or things such as mountains minerals deposits, forests, animal life soil, water, air, sunshine that exist in the realm of nature. However the term resource is taken to mean not only natural factors but also human and cultural factors such as good health, moral character, scientific knowledge, technical skill practical experience, freedom of action social harmony, good government modern machines, loots etc. It is also defined to mean only those natural, human and cultural factors which satisfy human wants and contribute to human welfare. The term is also defined as a means of attaining given ends being the satisfaction of human wants and the attainment of social objectives. Resources are those aspects of man’s environment which facilitate the satisfaction of human wants and the attainment of social objectives. It is also defined as any national which can be transformed or modified in such a way that it becomes more valuable and useful. 2.2.



Objectives



After studying this unit you should be able to : 1.



Identify and describe a resource



2.



Identify and describe the natural resources



3.



Explain the differences between renewable and non renewable resources



4.



Comprehend and understand the associated problems with natural resources like forest, water, minerals.



2.3.



Classification of Natural Resources



It is classified as follows: 1.



On the basis of origin it can be classified as  Biotic resources  A biotic resources



Biotic Resources: They include all living organisms or things which are useful to man Abiotic resource: Refers to all non-living things which satisfy man’s needs. They are non-renewable. They cannot be replaced or responded 2.



On the basis of Renewability. They are classified as a. Renewable resources b. Non-renewable resources



Renewable resources: Which are renewed or reproduced they are inexhaustible resource. They are mostly biotic in nature. They are also called as flow resources ie., which can be replenished within a short period. Eg., Forests, Grassland, wild animals, fishery, solar energy etc. Non-Renewable Resource: Non Renewable resource is also called as exhaustible resource. They refer to those resources which cannot be replenished or reproduced. Hence they are also called ad bund or stock resource. Eg., Mineral wealth fossil fuels etc. 3.



On the basis of their distribution: 1. Ubiquitous resource are those natural resource which occur almost everywhere Eg., Sunshine, Oxygen etc. 2. Localised resource. There are concentrated at specific places. Eg., Minerals, Fossil fuels etc.



NATURAL RESORUCES



On the basis of



On the basis of



Origin



of Renewability



Biotic



ABiotic



Renewable



Non renewable



Resource



Resource`



Resources



resources Eg.



Eg. Living



Eg. Living



Eg. Forestrs, Grass



minerals,



Organisms



Things



buds, wild animals



Weather,



Fishery, solar energy Fossil, fuels



On the basis of distribution UBIQUITORS



LOCALISED



RESOURCE



RESOURCE



Eg. Sunshine



Eg. Minerals,



Oxigen



Fossil fuels



Problems associated with exploitation of Natural Resources : 1.



Over exploitation of natural resources such as forests, wild life, ……… life leads to ecological imbalance.



2.



Over exploitation or utilization of non-renewable resources leads to shortage or scarcity.



3.



Huge costs are involved in exploitation of natural resources.



4.



Over exploitation of forests leads to desertification/deforestation



5.



Leads to soil erosion



6.



Loss of wild animals and plant species.



7.



Results in pollution.



8.



Leads to hazards such as landslides, floods etc.



9.



Construction of dams leads to loss of biodiversity displacement of tribal people.



2.4.



Forest Resource



The term `Forest’is derived from the latin word ‘Foris’ meaning outside. The word forest means uncultivated, uninhabited village boundry consisting of natural plants (trees and Grasses). Forest is a community of trees and associated organisms covering a considerable area, utilizing air, water and minerals to attain maturity and to reproduce itself and capable of furnishing mankind with indispensable products and services. Types of forests in the world. Forests in the world may be classified into three broad types. They are 1. Tropical forests or ever green forest. 2. Temperate forests or decides over forests 3. Conferous forests or temperate soft wood forests. Differences : Tropical or Ever Green



Temperate or Deciduous



Conferous of Soft Wood



1. Occupies 49% of worlds 1. Occupies 16% of worlds 1. Occupies 35% of the total area of forests



total area of forersts



world’s total area of forest.



2. Gronism the region of high temperature and high 2.



Grows



in



temperate 2. Grows in cold regions



rainfall.



regions where temperature with



3. They are dense



and rainfall is moderate



rainfall.



4. They are ever green they are never leaf less



3. They are not dense



3. They are not dense



5. Many varieties of trees 4. They shed their leaves in 4. Needle like leaves are present etc. sal cedar, winter rose wood etc. 5. There are a few varieties 5. Few varieties Eg. Pine 6. Trees are very tall with of trees in these forests broad leaves.



Eg., Oak, maple, wal not



larch, fir etc.



chest not 7. They are hand wood 6. Trees have broad leaves



6. Trees are straight. They



species



have conical shape.



8. The chief commercial 7. They are also hand wood 7. They are soft wood products obtained are Resin, varieties. plam



oil,



Gum



species



nuts,



bamboo etc.



8.



Commercial



obtained



include



products 8. Soft wood obtained is timber used in the manufacturer of



cork, maple syrup etc.



furniture rayon, paper.



2.4. 1 Importance or utility of Forests 1. Water shed protection a. Reduce the rate of runoff of water b. Prevent flash floods and soil erosion c. Produces prolonged gradnal run off and thus prevent effects of drought. 2. At mospheric regulation. a. Absorption of solar heat during evapo transpiration. b. Maintaining CO2 levels for plant growth. c. Maintaining the local climatic conditions.



3. Erosion Control Holding soil 4. Land banks : Maintenance of soil



matches,



Nutrients and structure 5. Local use a. Food, Gathering plants, fish, hunting from the forests. b. Fodder – for cattle c. Fuel wood and charcoal d. Boiding materials e. Timber – house hold articles f. Fiber – weaving of basket, ropes, nets, string g. Sericulture h. Apiculture, honey and pollimation of crops i. medicinal plans. 6. Market Uses : a. Major timber extraction which is used in paper manufacture construction materials industrial pipes. b. Non-wood products gums, fiber, fruits. 2.4.2. Forests of India Indian’s forests are distributed as follows : 1. Himalayan regions 20% 2. Northern plans 8% 3. Peninsular Hills and platealls 50% 4. Western Ghats and west Coastal regions 10% 5. Eastern Ghats and East coastal regions 12%



Types of Forests include : 1. Evergreen forests. 2. Mansoon deciduous forest 3. Mountain or Hill forests



4. Dry or Arid forests 5. Tidal, coastal or Mangroove forests. 2.4.3 Over Exploitation and Depletion of Forest Resources The main reasons for the over exploitation and large scale depletion of forests are : 1. Due to expansion of agriculture more forest lands have been cleared for agriculture. 2. Large area of forest lands house been cleared for urbanization and human settlement. 3. Commercial exploitation of forests it to such as an extent as to cause a threat to environment 4. Mining activities in forests areas are also responsible for depletion of forestrs. 5. Un organized or over grassing in forests is partly responsible 6. Forest diseases are also responsible for depletion. 7. Forests fires leads to depletion of forests. 2.4.4 : Effects of over exploitation and depletion of forests The adverse effects include are: 1. Contribute to high temperature 2. Contributes to berger precipitation 3. Increased soil erosion 4. Increased floods 5. Loss in soil productivity 6. Essential forest products will not be available 7. Extnction of plant species and wild life. 8. In balance in eco system 9. Leads to land degradation and desertation 10. Leads to high rate of redimentation in rivers, lakes etc. 11. Loss of biodiversity



2.4.5 Conservation of Forests It includes : 1. Regulated and planned cutting of trees. 2. Control over forest fires 3. Reforestation where it is the process of growing new trees in areas in which trees have been removed 4. Afforestation : which means growing of trees on new areas or bringing of more lands under forests. 5. Check on forest clearance for agriculture 6. Check on forest clearance for human habitation 7. Check on meaning activities 8. Protection of existing forests 9. Development of green belts around cities. 10. Conservation of threatened species of trees. 11. Development and use of forests as tourist centres. 12. Development of seed bank 13. Social forestry and agriforestry. Agroforestry : Is a practice under which agricultural land is used for agriculture, forestry and animal husbandary Social forestry means the development of forests on public and common lands especially in rural areas with the co operation of public to provide forest products 14.



Forest management



 Survey of forest  Categorisation of forests  Purpose use of forests  Training forest personnel For conservation of forests Research for efficient methods of conservation of forests.



15.



Proper role of Government in forest conservation.



2.4.6 Deforestation Deforestation means reckless or large scale feeling or cutting of trees by man far commercial and other purposes. FAO of UN defines deforestation as change of forest with depletion of tree crown cover more than 90% Causes of deforestation : 1. Expansion of agriculture into forest lands. 2. Population growth resulting in falling of trees for human settlement. 3. Large scale falling of trees for industrialization. 4. Construction of roads and railway lines across the forests. 5. Mining in forest areas 6. Reckless timber harvesting 7. Fire wood collection by tribal purpose 8. Forest fires 9. Diseases affecting trees. 10. Shifting cultivation. The consequences of Deforestation : 1. Results in desertification 2. Soil degradation 3. Loss of vegetation cover 4. Destroceint of plant species and animal life. 5. Environmental pollution 6. Damage forest eco system 7. Reduction of moisture in soil 8. Changes in climatic conditions.



Control of Deforestation. 1. Prevention of human settlement in forest areas 2. Check on expansion of Agriculture 3. Prohibition of setting industries in the forests. 4. Check on growth of towns and cities in the cities. 5. Check on reckless falling of timber trees. 6. Control on over grazing 7. Controlled mining 8. Check on conservation of large dams in forest areas. 2.4.7 Timber Extraction, Mining, Dams Their effects on forests and Tribal People Timber extraction within reasonable limits say cutting of nature trees will provide timber for household furniture construction of houses, railway tracks, ships etc., paper industries. This will not result in depletion of forests and it will not cause any lawn to tribal people but will help to get wood for their requirement and also employment Over extraction of timber on forests and tribal people are : 1. Results in deforestation and loss of vegetation cover. 2. Affect the habitats of wild life 3. Will deprive tribal people of fire wood fodder etc. 4. Leads to displacement and resettlement in some areas of tribal people. Mining the extraction of minerals is done for industrial development. It is also useful for exports to earn foreign exchange. Adverse effects of mining on forests and tribal people are : 1. Deforestation and loss of vegetation 2. Results in ecological in balance 3. Subjects to fine and gas hazards 4. Leads to volcanorise 5. Mining wastes cause adverse impact on environment



6. Results in loss of forest products. Dams are helpful to mankind dams prime water for irrigation, Generation of hydro electric power and navigation or transportation control floods soil erosion etc. The adverse effects of construction of dams are : 1. Large scale destruction of forests. 2. Soil erosion is caused in adjacent areas. 3. Results in ecological involve 4. Loss of bio diversity 5. Loss of habitats of animals and plant 2.5 Mineral Resources Mining refers to the extraction of minerals from the earth, whether the minerals are situated under the surface of the earth or on the surface of the earth. Mining means the extraction of minerals which are situated under the surface of earth. Extraction of minerals from the earth is also called ‘QUARRYING’ Extraction of minerals from the earth consists of following operations : 1. Search of minerals 2. Exploration and developing of mine for its working. 3. Actual working of mine or extraction of minerals 4. Refining of or 5. Administration of mine 6. Displacement of tribals from the original habitats 2.5.1 Importance and use of minerals Economic prosperity of a country / nation, depends upon the discovery and exploitation of minerals, minerals help in following way. 1. minerals play a vital role in industrial development 2. Minerals contribute to agricultural development of a country



3. Development of transport facilities. 4. Production and distribution of electricity is dependent on minerals. 5. Vital role in house hold articles 6. Coins which are used in business transactions are made out of minerals 7. Pens, pencil, pen’s etc are made from minerals. 8. Deadly weapons used in wars are made from minerals 9. Clothing materials are made from minerals. Eg., Terylene, Nylon. 10. Atomic energy used for peace is obtained from radio active minerals 2.5.2 Classification of Minerals On the basis of their used minerals are classified as MINERALS Metalic Minerals



Non-Metalic minerals



(which contains metals)



(which do not contain metal)



Ferrous



Non ferrous



Precious



Metals



Metals



Metals



Eg. Iron



Eg. Copper



Eg Gold



Manganese



Alluminium



Silver



Nickel



Tin etc.



Platinum



Cromillen



1. Minerals used for chemical industry Eg. Sulphur 2. Minerals used for agriculture purposes Eg. Nitrates, phosphates, SO4



Etc. 3. Energy minerals or Mineral fuels



3. Minerals used in fluxes in the metallurgical industries. Eg. Magnesite Crojolite 4. Building materials – Eg. Granite, bnie stone, marble, ashestos 5. Precious stones / Gems – Eg. Diamonds



6. Miscellaneous purposes : Mica, talc, Graphite 2.5.3 - Mineral Belts of India 1. North – eastern plateau or peninsular India 2. South – Western plateau of peninsular India. 3. North western region 4. Gondawana coal belt Exploitation of minerals and associated environmental problems 1. Large sketches of lands are spilt for minerals 2. Mining in forests to deforestation 3. Deforestration results in loss of natural habitats. 4. Ecological imbalance 5. Loss of beauty of the landscape 6. Cause of air, water, land and noise pollution 7. Health problems 8. Tourism in forest is lost because of mining. 9. Improper mining leads to disposal of mining waste 10. Exploitation heads to loss of minerals Conservation of Minerals 1. Restriction on over exploitation 2. improved efficiency in mining leads to wastage 3. Recycling of wastage, leads to conservation 4. Restriction of usage 5. Efficient recovery 6. Substitution. 7. Protection of existing deposits 8. Education to people 9. Reducing wastage during utilization 10. Conserved thro new deposits.



2.6 Water Resources Introduction: Next to air, water is the most important requirement for sustaining all forms of life, plant, animal and human, on the earth. Uses of Water: Water is useful for various purposes. The various uses of water are : i) Water is used for irrigation, which is very essential for the success of agriculture. ii) Water is used for the generation of hydro-electric power. iii) Water is also used in the production of thermal power. iv) Water resources also provide navigation facilities. v) Water is used for pisiculture (ie., development of fisheries) vi) Water is used for industrial purposes. vii) Water is used for domestic purposes, such as cooking washing, cleaning etc. viii) Water is used for wildlife preservation ix) Water is used for recreation x) Water is required for livestock. Sources of Water: Water is available on the surface and under the ground. So, there are two sources of water, viz., surface water and underground water or ground water. The sources of surface water are rainfall and rivers. Underground water or ground water is the result of seepage of a part of the surface water. A part of the surface water seeps into the soil and gets accumulated below the surface of the ground. Of the two sources of water, surface water is more important than ground water.



Water Resources of India Water resources are one of the important natural resources of India. In the matter of water resources, India occupies the third place in the world, next only to Canada and the U.S.A Water resources of India re broadly classified into two groups viz., (1) surface water and (2) underground water or ground water. Of the two sources, surface water is more important than ground water. Of the two sources of surface water, one is rainfall. The average annual rainfall over rhe country is about 1,000 mm. However, the rainfall is very unevenly distributed geographically or spatially and timewise. Spatially, there are areas like the West Coast and the Assam region which get as much as 2½ times the average rainfall, and at the other end, there are areas like Rajasthan desert and Ladakh which get just the average rainfall. Timewise, much of the rainfall occurs in the south-west monsoon period, covering 4 to 5 months of June to October. A small portion of the rainfall occurs in the north-east monsoon period, covering about 2 months of November and December. A large part of the country experiences shortage of rainfall in the other months. As regards rivers, the other source of surface water, there are 14 major rivers with a catchment area of over 20,000 sq. km. each, 44 medium rivers with a catchment area of 2,000 – 20,000 sq.km. each, and a large number of minor rivers with a catchment area of less than 2,000 sq. km. each. As regards the flow of rivers, there are the perennial rivers of the Himalayan regions, which are snow-fed, and so, carry considerable quantities of water throughout the year, and there are the seasonal rivers of the peninsular India, which are rain-fed, and so, carry large quantities of water only during the monsoon period of June to October, and very small quantities of water during the dry weather period. Unlike rains and rivers, the sources of surface water, which are available in most parts of the country, ground water is available largely in certain areas like the Indo-Gangetic plains of Punjab, Haryana, Uttar Pradesh, Bihar and West Bengal. It may be note dthat a large part of the country remains unexplored as regards the ground water. It may also be noted that there are certain drawbacks of ground water. They are :



(i) Over-use of ground water can lead to intrusion of saline water, and saline water will make ground water unfit for drinking and irrigation. (ii) There is also the danger of pollution of ground water. Over Utilisation of Water in India: The water utilization in India has increased in recent years. It is expected to rise still further in the years to come. It has been estimated that irrigation accounts for about 92% of the water utilization, and domestic and industrial uses account for the balance of 8%. With the growth of population and the consequent increase in demand for the products of agriculture and industries, the demand for water will continue to rise. The water resources of India are used as follows: (i) They are used for irrigation, which is very essential for the sources of agriculture in India. (ii) They are used for the generation of hydro-electricity (iii) Water resources also provide navigation faciliteies. The water resources of the Ganga, the Brahmaputra, the Mahanadi, etc. are used for irrigation. (iv) They are used for pisiculture (i.e. development of fisheries). (v) They are used for industrial purposes. (vi) They are used for domestic purposes all over the country. (vii) They are used for recreation. (viii) They are used for wildlife preservation.



2.6.1 Floods Meaning of Floods : Floods, generally, mean excess flow of water in the rivers, resulting from excessive and incessant rains, overflowing the river banks. Causes of Floods : There are many causes of floods. Those causes are : (a) Floods occur when there is excessive rainfall. For instance, floods occur in India when there is excessive rainfall caused by the monsoons, south-west monsoon and north-east monsoon. (b) Heavy and sudden rainfall by cyclones also causes floods. (c) Incessant rains and poor drainage are also responsible for floods. (d) Melting of snow also causes floods. (e) The occurrence of high tides at the time when the rivers are in spate is also responsible for floods. (f) Earthquakes also cause floods. Floods caused earthquakes are not uncommon in Assam. (g) Deforestation is also one of the causes of floods. (h) Lack of check dams across the rivers is also one of the causes of floods. Effects of Floods : Floods have several harmful effects. They are : (i) Floods destroy standing crops. If floods destroy standing crops over a vast area, there may be even famine in the flood-affected areas. (ii) Roads and railway lines are breached due to floods. As results, traffic is suspended for days together. (iii) floods damage houses, particularly in rural areas. (iv) Floods ruin stored food grains. (v) Floods damage sewage system badly. As a result drainage system is afectred. In such a situation, there is the danger of outbreak of serious epidemics, particularly malaria and cholera. (vi) Floods cause soil erosion, especially on sloping lands. (vii) Floods uproot the trees on sloping lands.



(viii) Floods uproot telephone and electric poles. (ix) Floods change the course of rivers. (x) Floods result in silting of lakes. (xi) Floods result in loss of wild animals. (xii) Floods result in loss of human life. (xiii) Floods force the Government to spend huge amounts of relief and rehabilitation measures in the flood affected areas. India India, the effects of floods caused by rivers are very severe. It is for this reason that the river Brahmaputra is called the sorrow of Assam’, the river Damodar is called the sorrow of Bengal’, the river Kosi is called the sorrow of Bihr’, and flood prone Areas in India. The areas which are subject to sever floods are mainly in the plains of North India. It is estimated that about 90% of the total damage to crops and property in India is in the plains of North India, particularly in the Gangetic plains and the Brahmaputra Valley. The Lower Narmadi Valley and the Lower Tapti Valley, and the deltas of the Mahanadi, the Godavari and the Krishna are also affectred by floods from time to time. The states which are affected by floods in India are Uttar Pradesh, Bihar, West Bengal, Assam and Orissa. Control of Floods. Floods can be controlled by man. The following measures may be taken for the control of floods : (i) Construction of dams across rivers. (ii) Construction of embankments on river banks. (iii) Drainage channels in areas which suffer from poor drainage and water logging. (iv) Desilting of river channels. (v) Afforrestation, i.e., growing of trees on sloping lands.



(vi) improvement of weather forecasting techniques for accurate forecasting of weather conditions. (vii) quick relief and rehabilitation measures to provide relief to people affected by floods.



2.6.2 Droughts Measuring of Droughts Scarcity of rainfall is often called droughts. Causes of Droughts : The usual causes of droughts are : (i) Droughts occur mainly due to lack of rainfall. The intensity of droughts depends upon the variability of rainfall. In areas of higher rainfall variability, there are frequent droughts. For instance, in India, droughts occur when the south-west mansoon is week. When the actual amount of rainfall from south-west monsoon is less than the expected or normal rainfall or when the south-west mansoon rain is behind its scheduled times, droughts occur. (ii) Deforestation, i.e., reckless cutting of trees, and the resultant scarcity of rainfall is another cause of droughts. (iii) Unwise use of water and land is also responsible for droughts. Effects of Droughts : Droughts have many adverse effects. They are : (i) Droughts cause damage to standing crops. (ii) Droughts disturb agricultural operations. (iii) Droughts directly affect the cropping pattern and type of cropping. (iv) Droughts cause scarcity of water for animals and for human beings. (v) Droughts lead to famine. In the past, the most serious effect of droughts in India was famine. (vi) Droughts, by causing famine, may contribute to the spread of epidemics like cholera.



(vii) Droughts force the Government to spend huge amounts on relief and rehabilitation measures in drought affected areas. (viii) Famine, caused by droughts, may cause loss of human life. (x) Droughts cause unemployment among the farmers in rural areas. (xi) Droughts cause loss of domestic animals. Droughts – Prone Areas in India : It is said that, on an average, 16% of the area and 12% of the population of India are affected by droughts. The major drought-prone areas are Rajasthan and its neighbouring states Haryana, parts of Gujarat, central parts of Maharashtra, parts of Madhya Pradesh, eastern and central Karnataka, western and central Tamil Nadu and Telengana region of Andhra Pradesh. Besides the above regions, some parts of Orissa, Bihar, Uttar Pradesh, West Bengal, Himachal Pradesh and Jammu and Kashmir also suffer from occasional droughts. Droughts occur on these areas because most of these receive less than 100 cm of rainfall a eyar, and enough irrigation facilities are not available in these regions. Drought Control measures : Droughts can be controlled to a certain extent by adopting proper measures. The following measures may be adopted for the control of droughts and for reducing the adverse effects of thoughts. (i) Efficient use of water available from rivers, lakes and wells. (ii) Desilting of rivers and lakes for increasing the quantum of water from lakes and rivers. (iii) Efficient use of underground water by digging open wells and tube-well. (iv) Economic use of water by the people without wasteage. (v) Artificial rains. (vi) Quick relief and rehabilitation measures for providing relief to people affected by droughts. (vii) Prohibition of indiscriminate felling of trees. (viii) Afforestation, growing of more and more trees, in the catchment areas of rivers.



(ix) Control on reckless digging of deep wells for underground water. 2.6.3 Conflicts over Water Conflict over Water : Conflicts over water may arise from the use of common water resources by two or more countries or by two or more state in a country. Types of Conflicts Over Water : Conflicts over water may arise either in regard to the use of water or in regard to the use of water or in regard to the problem arising from the river pollution or in regard to the sharing of the cost of project. Causes for Conflicts over Water: When a state on the upper course of a river flowing through two or more states constructs a dam on the common river, but does not want to release the water to the lower-lying state disputes will naturally arise between the two states. Similarly, when the common river project causes pollution problem to the lower-lying state from the activities undertaken by the state on the upper course of the river, conflicts over water may arise between states. Again, when a state on the upper core-use of a common river wants to construct a dam on the river for power and irrigation, out the lower-lying state objects to the construction, fearing shortage of water from that river for its use, there will be conflicts over water between the states. Conflicts may also arise over sharing of the cost of the river project. Solving Conflicts Over Water: Whatever may be the cause for conflicts over water, the conflicts must be solved. The strategies or measures that may be adopted for solving the conflicts are :



(i) Allowing the construction of an additional dam on the common river in the lower lying state for its requirements. (ii) High level of interdependence between the states on the common project. (iii) improved sharing of information between the states regarding the sharing of water. (v) Through intervention, mediation and arbitration. (vi) Through give and take policy of the states using the common river. 2.6.4 Dams Meaning of Dam : A dam is a barrier constructed across a stream or river to compound the water. A dam may also be constructed as a flood control measure. Benefits of Large Dams : Large dams have many benefits. The various benefits of large dams are.: (a) They provide water for irrigation. (b) They supply water for hydro-electric power. © They are useful for navigation or transportation. (d) They control floods. (e) They control soil erosion. (f) They control water-logging and help reclamation water logged areas for cultivation. (g) They help fish culture (i.e., they serve as breed grounds for fish) (h) They help a forestation (i.e., growing of forests) (i) They control malaria. (k) They provide employment to thousands of people especially during the period of their construction. Drawbacks of Large Dams : Large dams are not without drawbacks or problems. The drawbacks or problems of large dams are : (i)



They have drowned thousands of hectares of rich forests



(ii)



They have displaced thousands of people, mostly tribal



(iii)



Prevention and control of floods, one of the objectives large dams, is rarely achieved.



(iv)



Hydro-electric power generated by large dams is the cheap



(v)



The irrigation benefits or large dams are exaggerated.



2.7 Summary The nations natural resources often determine its wealth and status in the world economic system. Natural resources is the resources obtained from nature. These natural resources should be consumed. 2.8 Keywords 2.9 Exercise 1. What are biotic and biotic resources? 2. Give three problems associated with exploitation of natural resources. 3. What is social forestry? 4. How are minerals classified on the basis of their use? 5. What are the harmful effects of floods? 6. What is a natural resource 7. Name the natural resources. 8. What is de-forestration? 9. Afforestation is an example for conservation of forests. 5. Give two uses of forests. a. Erosion of Soil b. Atmospheric regulation 6. Define mining 7. Give two uses of minerals 8. How is water resources classified?
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3.1 Introduction Modern economy is based on resources. All those things which are provided by name as free gifts for satisfying human wants and attaining social objectives are natural resources. This unit is a continuation of last unit.



3.2 Objectives After studying this unit, you should be able to :  Identify what natural resources are  Also can understand how to consume natural resources  It also explains on the role of an individual in conservation of natural resources. 3.3 Food Resources Definition: Food refers to anything eaten by man to satisfy appetite and meet physiological needs for growth to maintain all body process and to supply energy to human body Or Food refers to anything eaten by man which gives energy and which is able to meet the physiological needs for growth of human body. Importance of food 1. Food is a source of energy for man. It is used for maintaining all body processes and activities. 2. for physical and mental development 3. for protection and regulation of body needs. Source of Food: 1. Princeton societies obtained food mainly through gathering and hunting. 2. Modern societies obtain food through - cultivation through agriculture - Domestication of animals -Fishing



World food supply :



1. Ancient period : Through gathering and hunting. 2. Agricultural Revolution : was mainly through agriculture resulted in increased world food supply. But could not meet the needs of growing population because of -



Single cropping



-



Unscientific methods of cultivation resulted in low yield and low supply



3. II Agricultural revolution with the application of science and technology world food supply increased remarkably. It includes the adoption of 1. Mixed farming 2. Good irrigation facilities 3. Control of soil erosion 4. Quality seeds 5. Use of chemical fertilizers and pesticides 6. Good agricultural implements 7. Availability of storage and market facilities. 3. Green Revolution : Resulted in remarkable increase in food production which made a country self sufficient. The quality of food also improved. 3.3.1 – World Food Problems & Problems in India 1. Large Population  Inspite of green revolution it could not meet the needs of growing population. -



Agricultural land got loot due urbanization.



2. Energy : Farmers cannot afford fertilizers and pesticides. 3. Land, weather and climate : Agriculture is a gamble on climatic conditions.



4. Absence of food security which depends on a. food availability b. Access to food which includes purchasing power c. Food absorption again depends on good drinking water, primary health care by and sanitation and education Food problem in India. 1. Quantitative inadequacy. 2. Qualitative inadequacy 3. Poverty and lack of purchasing power Remedial Measures for solving food problem in India. 1. Balancing the demand with the supply.  Checking population growth  Charging consumption pattern  Increasing production of food grains  Better store facilities  Prot4ection of food from rats, insecticides etc. 2. Judicious distribution of available supplies  Proper public distribution  Proper transport facilities. 3. Eradiction of poverty. 3.3.2 Over Grazing Live stock is an important source food in many countries including India meat and milk are obtained from live stock. Hence live stock less to be fed on grazing lands or pastures. The various adverse effects of over grazing are.



1. Over Grazing Removes theVegetation cover of the soil . Plant population regeneration capacity is lost



Exposes the soil Exposive leading to less production Leads to



leads to water



Soil



infiltration



Erosion



capacity of soil



33.3 – Effects of Modern Agricultures Modern agriculture refers to carrying on agriculture with the intensive use of irrigation facilities, chemical fertilizers, high yielding varieties of quality seeds, pesticides and insecticides and modern form machinery with a view to obtain higher agricultural productivity and production. It’s also called as green revolution. Factors contributing to success of Modern agriculture or Green revolution 1. Use of high yielding varieties of seeds 2. Increased use of chemical fertilizers 3. Use of modern agricultural implements 4. Soil conservation schemes 5. Use of special techniques in the cultivation of crops. 6. Adoption of double or multiple cropping 7. Extension of irrigation facilities 8. Use of pesticides and insecticides 9. Storage and transport facilities 10. Price support for agricultural products by the Government. Favourable impact or benefits of modern agriculture.



1. Contributed to high yields of agricultural crops. 2. Contributed agricultural production 3. Created awareness, interest among farmers for implementation of better techniques. 4. Improved income for the farmers. 5. Rasied the standard of living of farmers. 6. Increased employment opportunities. 7. Increased the economy of a country. 3.3.4 – Adverse Impact of Modern Agriculture 1. Fertilizer related problems. a.



Excessive usage of chemical fertilizers lead to a micro nutrient imbalance in the soil resulting in low production.



b.



Excessive usage of fertilizers lead to a nitrogen leading into ground water. This contaminating well water.



c.



Nitrogen and phosphorus used in agricultural fields is washed off and released to the neighbouring water bodies. This lead to a depletion in the dissolution oxygen and affected the water food chain.



2. Pesticide related problem. a.



Excessive usage of pesticides killed not only the targeted pests and – insects but also non targeted species which are useful for agricultural crops and ecosystem.



b.



The reckless and excessive use of pesticides resulted in low fertility of soil resulting in low production.



c.



Affected the quality of food crops resulting in adverse human health.



d.



Excessive use affected the health of famers directly.



e.



Quality of ground water also was affected.



3. Water Logging



Refers to a situation where excess water gets accumulated and gradually forms a continuous column in the fields due to inadequate drainage facilities. It is because of over irrigation of agricultural fields by farmers. 1. Excessive water leads to poor to the carports. 2. Mechanical strength of water logged soil is reduced. It can be controlled by a. Controlled use of irrigation water b. Proper drainage facilities 4. Salinity The soil which has high concentration of salt in the root zone is called saline soil. In India about 7 million hectares of land are affected by salinity. Factors responsible for salinity are : 1. Presence of excess salt in the soil 2. Excessive irrigation 3. Seasonal or occasional irrigation of soil 4. Use of saline water for irrigation Effects of salinity. 1. Reduction in crop yield or crop failure 2. Limited choice in crop cultivation 3. Nutritional imbalance 4. Such soil cannot absorber water. It can be control through a. Control use of irrigation water. b. Proper drainage facilities.



5. Genetic diversity of Agricultural crops. 3.4 – Land Resources Land is regarded as the greatest among the natural resources. It is one of the important component of life support system. Uses of Land. 1. Agriculture is entirely land based. 2. Animal husbandry 3. It also supports forests and grass lands. 4. It sustains many of the living beings. 5. Human settlement requires vast areas of land 6. Wild life depends on land 7. Industrialization and urbanization is mainly due to availability of land 8. Construction of roads and railway lines depends on suitable lands. Land Use : Land use or land use pattern means the pattern of distribution of land among its different uses like cultivation, forestry, grass and human settlement, road railways etc. Land Degradation and its conservation. Land degradation refers to decline in the fertility of soil which reduces the productive capacity of soil. Factors responsible are : 1. Intensive agriculture 2. Growing of same crop again and again 3. Flowing water washing avoid the minerals 4. Improper irrigation 5. Addition of industrial waste which reduces the soil fertility 6. Deforestation



7. Over grazing of grass lands lead to land degradation. Man induced landslides. Definition : Landslides refer to any down ward movement of mass of bed rock under the influence of gravity. OR Landslides are also called as land slips where huge blocks of lands particularly rock in mountains or hilly regions. 3.4.1 – Types of Land Slides Nature induced land slide



Man induced land slide



These are caused by natural factors



These are caused due to



Such as heavy or prolonged rains,



human activities.



Snow flls, winds, humidity Drops, high temperature, Earthquakes etc. Causes for Man induced landslides. 1. mining activities in mountains or hills. 2. Removal of vegetation in mountains or hilly regions. 3. Construction of dams or reservoirs for hydro electric power. 4. 4. Deep excavation on mountains or hills for road railway lines etc. 5. Cutting of slopes or mountains for construction purposes. 6. Agricultural activities on hilly regions. 7. Over grazing on hill slopes. Effects of Land slides 1. Obstruct roads and soil lines 2. Flow of water is damaged 3. Increases the turbidity in water.



4. Uprooting of trees take place 5. Loss of animals 6. Loss of human life. Following measured can be taken to minimize adverse affects. 1. Control of deforestation 2. Afforestation 3. Control and reckless mining 4. Control on over grazing 5. Avoiding reckless cultivation 6. Proper safe guarding in the construction of railway lines/roads. 3.4.2 – Soil Erosion Soil is the loose material lying on the surface of the earth. Soil is formed by the disintegration and decaying of rocks by the weathering process. Importance of soil resources : 1. Supports all forms of life. 2. Plants abort all nutrients from soil. 3. Natural vegetation of a region depends on the soil determines the animal life indirectly. 4. Soil determines the animal life industry. 5. It also influences the population 6. Provides raw materials for industries. 7. Influences the agricultural growth. Soil Erosion It refers to loss of the top fertile layer or part of the soil by natural agencies like running water, ward and sea waves.



Types of Soil Erosion



Normal Soil Erosion: It is a natural phenomenon or process. It is a slow prices and helps in soil formation. Erosion Water: Sheet erosion is refers to uniform Removal of soil Over a large area from the surface of Sloping lands by Rain water. Rill Erosion: Refers to eroding of the soil in core use by rain water running along the slopes in the form of channel Gurly Erosion: Refers to the eroding of soil in its course by rain water running along the slopes in the Form of rills or valleys Wind soil Erosion: which is caused by wind, more effective in arid and semi arid regions. Causes of soil erosion 1. Deforestation 2. Over Grazing 3. Heavy rainfall 4. Strong winds 5. Faulty methods of cultivation 6. Careless and excessive irrigation 7. Texture of Soil 8. Floods 9. Removal of soil for bricks, tiles, pots etc. Adverse effects of Soil erosion : 1.



Makes cultivate Land unfit



2.



Reduces fertility of soil



3.



Floods are caused



4.



Due to silting of Rivers caused by Soil erosion the Rivers charge their courses.



5.



Due to silt, the Storage capacity of tanks are reduced.



6.



It limits the percolation of water leading to drying of springs.



7.



Blocks navigable channels.



8.



Results in desertification



Soil Conservation a. Afforestation b. prevention of reckless cutting of trees c. Controlled grazing d. Turfing e. Growing cover crops after harvesting. f. Prohibition of shift cultivator g. reclamation of waste lands h. Control of soil exhaustion and improvement of soil fertility  by rotation of crops  Growing of crops  manuring the soil i) Soil erosion by countourfaring terracing, strip croppy etc.



3.4.3 - Desertification Definition: Desertification of biological potential of land which can ultimately lead to desert like conditions. OR It is a process which involves loss of regenerative capacity of soil due to depletion or absence of plant supporting factors. Characteristic features are: 1. Deterioration of ecosystem due to change in the pressure of human adaptation. 2. Fertile land is converted into infertile land 3. In which land productivity decreases steadily. Causes for desertification:



1. Deforestation 2. over exploitation of soil cover 3. Strong winds 4. Improper agricultural practices 5. Over grazing. 6. Faulty land use. 7. Climatic factors. Consequences of Desertification 1. Affects agriculture 2. Loss of vegetation cover 3. Loss of habitats of wild animals. 4. Affects transport and communication. 5. Affects the industrial and economic development of countries. 6. People cannot survive. 7. Land degrades and not suitable for production 8. Loss of soil. Measures to control: 1. Ban on cutting vegetation 2. Growing of ecologically suitable plants in affected areas. 3. Control of over grazing 4. Development of posture land 5. Proper use of available ground water. 6. Proper farming practices 7. Public awareness 8. Reduction of population



3.5. Energy Resources



Energy resources or power resources refer to the energy that is used for turning the wheels of machine and engines and also for lighting and healing. Energy is inevitable resource for existence. It has an important position in our day-to-day life. It is an indispensable component in economic as well as technological development. Coal, petroleum, natural gas, solar energy and electricity from wind etc. are some of the sources of energy. Some of these are renewable and others are non-renewable. Energy resources can be further classified into conventional and non-conventional categories. 3.5.1 Classification of Energy Resources Forms of Energy (i) Coal Coal is the major energy resource in India. 67% of the energy requirement of the country is met from coal. It is mainly used in industries such as iron and steel. Coal, also known as ‘Black Gold’, is classified into many varieties based on its quality and the amount of carbon content in it. India, which has about 2,14,000 million tons of coal deposits, produces about 330 million tons annually. Many coalfields of India are located in the northeastern region of the sub-continent. About two thirds of the total production of coal is made from Jharkhan, Madhya Pradesh, Chattisgarh and Orissa. One third of the total production is obtained from Andhra Pradesh. Maharashtra, West Bengal, and Uttar Pradesh. Coal mining in India gives employment to about seven lakh people. (ii) Petroleum Petroleum, known as `Mineral Oil’, is mined from the layers of sedimentary rocks. India has a reserve of about 4,000 million tones, but only 25% of its is possible to be excavated. About 33 million tones of petroleum is mined in India annually. 63% of this is from Mumbai. 18% from Gujarat and 16% from assam. The remaining 3% is rigged from Arunachal Pradesh, Andhra Pradesh and Tamil Nadu. Petroleum (crude oil) is purified at the oil refineries to produce various by products. There are eighteen oil refineries in India, which can purify about 112.54 million tones of crude oil annually. Now a days the demand for petroleum products in India is increasing



and about 102 million tones of petroleum is needed annually. There is no doubt that this demand will increase in the future too. Our country imports about 60 million tones of petroleum products annually. Natural Gas Deposits of natural gas are seen in the crust either independently or along with petroleum. But 23 billion cubic metres of natural gas is used in India. India’s natural gas reserve is only 700 billion cubic metres. Most of the deposits of natural gas is found in Andhra Pradesh, Maharashtra, Gujarat, Assam and Andaman-Nicobar islands. Andaman alone has about 47.6 million cubic metres of natural gas reserve. Recently it has been found out that Krishna-Godavari delta has large reserves of natural gas. India’s annual natural gas production is about 27,860 million cubic metres. Electricity The role of electricity in the growth and development of nation is very large. Electricity is mainly produced in three ways. They are thermal electricity, hydro electricity and nuclear electricity. Thermal Electricity Thermal electricity is produced using coal, petroleum, natural gas etc. India has 310 thermal power situations. The state of Assam, jharkhan, Uttar Pradesh, West Bengal and tamil Nadu depend mainly on thermal electricity. It is also produced in Punjab, Haryana, Rajasthan, Karnataka, Kerala, Orissa and Delhi. Seventy percent of the total production of electricity in India is from thermal power stations.



Hydroelectricity In India the hydro electric power generation started with the installation of a power station in 1897 for the supply of electricity to Darjeeling. In 1902 another power station was established at



Sivasamudram water fall in river Cauvery. At present twenty five percent of the electricity produced in India is from hydropower. It highly influences the economic development of India. India has the capacity to produce 1,50,000 MW of hydroelectricity but only 25,000 MW is generated, Hydroelectricity is mainly produced in Himachal Pradesh, Karnataka, Kerala Jammu & Kashmir, Meghalayal, Tripura and Sikkim, Kerala depends mainly on hydroelectric projects for the generation of electricity. Nuclear Electricity Nuclear electricity is produced from minerals such as uranium and thorium. They are mined mainly from the state of Jharkhand and the Aravalli ranges of Rajasthan. Uranium is separated from the coastal sands of Kerala containing monazite. Fifty percent of the world’s thorium deposit is found in India. Tharapur (Maharashtra), Kalpakkam (Tamil Nadu), Rawath Bhatta (Kota Rajasthan), Norora (Uttar Pradesh), Kakrapara (Gujarat) and Kaiga (Karnataka) are the nuclear power stations in India. India produces 272 MW of nuclear energy annually. This constitutes only about 3.4 percent of the total production of electricity in the country. Non-Conventional Energy Sources As the demand for energy increases the importance for non-conventional sources of energy such as sun, wind, tide, biogas etc. is increasing. What are the peculariaties of these sources of energy ? They are easily available, renewable, environment friendly, and pollution free. Solar Energy India, located in the tropical region, has immense potential for the conversion of solar energy. Sunlight can be directly converted to electricity through the photo voltaic technology. It is possible to generate 20 MW of electricity through this method from 1 sq. km. area. Solar energy is most commonly used for the following purposes now; Cooking, Lighting. The largest solar energy conversion centre in India is located at Madhapuri, near Bhuj in Gujarat Wind Energy Wind energy producing centres are established in many parts of the country. The initial expenses for erecting the wind mills are huge. Tamil Nadu, Andhra Pradesh, Karnataka, Gujarat, Kerala,



Madhya Pradesh, Maharashtra and Lakshshadweep have wind energy producing centres. The largest centre is located at Tamil Nadu. Bio Gas Bushes, wastes from crops, human and animal wastes are used to produce biogas. These materials are allowed to decay in order to produce the gas. This gas is used for domestic purposes in rural areas. Biogas can give higher temperature compared with kerosene and charcoal. Tidal Power Tidal power is the energy generated from the tides. In India, investigations on the possibility of use of tidal power have been carried out in the past by several agencies. These investigations have revealed that tidal power can be developed in the Gulf of Cambay and Kutch along the coast, and this estuary of the Hooghly along the est coast. The investigations have also revealed that tidal power cannot be counted upon as an important source of energy for the country for the following reasons : (a) Tidal power is uncertain. (b) Huge investments are needed for the development of tidal power. (c) Tidal power development will be economical only if it is developed on a very large scale. Geo-Thermal Power : Geo-thermal power is the power developed from the heat generated by the earth. Geo thermal power can be used for various purposes such as cooking, heating, etc. Development of geo thermal power started, first, in Italy in the beginning of the 20 th century. The development of geo thermal power, so far, has been negligible. This is because there are several difficulties that control the development of this power. In India, the exploration of geo thermal power started only in 1960. The geological survey of India is the main agency concerned with the exploration of this power in the country. The



exploration of this power is in progress in many hot springs found in the country, especially in Jammu and Kashmir, Himachal Pradesh, Narmada Valley, West Coast, Damodar Valley, etc. Other Alternative sources of Energy: Besides the above non-conventional sources of energy, there are also certain other alternative non-conventional source of energy. The other alternations non conventional sources of energy are: (A) Alcohols as Fuels: There are certain alcohols used as fuels. They are : (a) Ethyul Alcohol or Ethanol : Ethyl alcohol (ethanol) is used as fuel. Ethanol burns in to produce heat, carbon dioxide and water. Ethanol produced by fermenting plant sugar with the help of the year. The calorific value of ethanol is low. Ethanol has certain advantages. They are: i) It is cheaper than petrol ii) It is water soluble and bio degradable iii) It can be used as an alternate fuel for petrol, as it is friendly.



(b) Methyl Alcohol or Methanol: Methanol is an alternate source of energy. It burns at a low temperature than petroleum and diesel. So, it is advantageous alternate source of fuel. (B) Liquefied Petroleum Gas (LPG) Liquefied petroleum gas is used as an alternate fuel vehicles in many countries including India. LPG can reduce pollution and emission in the air. (C) Hydrogen as Energy:



Hydrogen is used as energy. Hydrogen burns in air produce heat. It has high calorific value. It is used as a fuel rocket for launching space craft. It can also be used to produce electricity in fuel cells. It is non polluting. It can be produced easily. However, hydrogen is highly inflammable and explosive nature. So, safe handling is required for using it as a fuel. (D) Biomass Energy: Biomass is the organic matter produced by plants or animal which include wood, crop residue, agricultural waste, pollution waste, piggery waste, etc. Biomass produces energy burning. Biomas is a renewable form of energy, as it can be placed at the same rate at which is used. 3.5.2 Conservation of Energy Today, there is a greater need for the conservation of energy sources. The following measures may be taken for the conservation of energy resources. (i) Correct estimation of available energy resources must be undertaken. (ii) intensive surveys should be undertaken to find new reserves of coal, petroleum and natural gas. (iii) Better methods of extraction of coal should be adopted for increasing the quantum of production of coal and for improving the quality of coal. There should be better methods of transportation of coal so as to reduce the loss of coal during transportation. There should be restrictions on the use of good quality coal. There should also be better use of secondary coal products. (iv) New techniques of oil drilling and refining should be developed to increase the quantum of production of oil and to reduce the loss of oil in refining. To increase the production of oil, exploitation of oil reserves from ocean floors should be undertaken. There should be better methods of distribution of oil over long distances to reduce the loss of oil during distribution. The conservation of petroleum is the need of the hour, as the availability of petroleum reserves is limited, and the use transportation. For reducing oil consumption by vehicles, such engines which help to reduce the consumption of oil should be developed and used Alternative sources of



energy for vehicles should be developed. The consumption of petroleum in certain areas, say, for military purposes, should be reduced. (v) Steps should also be taken to minimize the environmental effectgs of coal, petroleum and natural gas. (vi) Hydel powers should be developed on a increasing scale. (vii) The energy crisis can be solved to some extent through the increased use of renewable sources of energy, such as solar energy, wind energy, tidal energy, teothermal energy, etc. (viii) The use of biogas should be encouraged, especially rural areas where there are facilities for the production of biogas. 3.6 Role of an individual in conservation of energy Conservation of natural resources is the process which is concerned with the use, preservation and proper management of natural resources of the earth and their protection from destructive influences, misuse decay or wastes. In the conservation and protection of natural resources for use of further, an individual plans vital role as follows. 1. By ensuring pollution free environment 2. By avoiding reckless felling of trees in forests, in his own compound an individual can conserve vegetation. 3. Through the use of alternative energy sources an individual can save certain fuel resources. 4. Through proper exploitation and proper application natural resources can be concerned. 5. By creaing resource consciousness among people an individual can help in conserving and protecting natural resources. It includes a. Awareness b. Development of resources c. Application of resource for proper use d. Widening the use. 3.7 Equation table use of resources for sustainable life style



Sustainable development is the development that would last forever for the present as well as the future without causing harm to environment ecologically sustainable development can be attained through (a) Developing ecologically efficient methods of handle waste from industry, domestic etc. (b) Encouraging aforestation c) Use of pollution free non conventional source of energy. (d) Encouraging production and the use of eco friendly products. (e) Improving environmental awareness among people through formal and informal education. (f) Sensitization, socialization and humanization of all environmental issues. 3.8 Summary The various nature resources must be used and concerned along with sustainable development. 3.9 Keywords Soil erosion Over Grazing Desertification Energy 3.10 Exercise 1. List the non conventional sources of energy 2. What is soil erosion. 3. Define water logging 4. What is Salinity? 5. What is the importance of food? 6. What is desertification? 7. What is land degradation? 8. Give two examples for commercial sources of energy. 1. Electricity. 2. Petrol
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4.1.



Introduction



Eco system is a functional unit consisting of all living organism such as plants, animals and microbes in a given area and all non living physical and chemical factors of environment linked together through nutrient cycling and energy flow. The functioning of an eco system is important because all its components are dynamic and the responsible for the creating on the unique state of ……. Environment relationship.



4.2.



Objectives



After studying this unit you should be able to 1. Learn the concept of eco system 2. Understand the structure and function of eco system 3. Relationship between food chain food web and ecological pyramid. 4.3.



Concept of an Eco System



The term ecosystem is coined by an English botanist in 1935 by A.G. Tansley. The term ecosystem is derived from two wards “Eco” and “System”. Eco refers to environment, and system means an interacting and interdependent complex. Hence ecosystem means a system of organisms interacting with their environment. AG Tansley defined Ecosystem as the system resulting from integration of all the living and non living factors of environment. It can also be defined as organic community of plants and animals viewed with in its physical environment or habitat. According to Britannica has defined as a unit that includes all the organisms (Biological factors) in a given area interacting with environment (Physical factors) so that a flow of energy leads to a clearly defined traffic (nutrient requiring) structure, biodiversity and material cycle (exchange of materials between living and non living) From above definition it is clear that any unit of bio system that includes all organisms which function together in a given area where they interact with physical environment is known as eco system. 4.4 Characteristics Features of Eco System: Eco system has certain characteristics feature they include as follows : 1. The concept of eco system is very broad and flexible: It can be applied to any situation where organisms function together with their non living environment in such a way there is interchange of materials between them even if the system lasts only for a short time. Example : A pond in a field or forest or dessert.



2. Eco system is a functional unit : It consist both biotic and abiotic environmentd. The abiotic environment has close interaction, essential for maintenance of life processes. The interaction is conducted by energy flow in the system and cycling of materials. 3. Eco system is an open system. 4. It is broad and flexible. 5. A eco system is major structural unit of ecology. 6. The structure of eco system is related to its species diversity. A more complex structure has higher species diversity. 7. The function of an eco system is related to energy flow and material cycling through and with in the systems. 8. The relative amount of energy needed to maintain an eco system depends on its structure. The more complex structure needs lesser energy to maintain itself. 9. The environment and energy fixation in any given eco system are limited. They can not be exceeded with out causing serious adverse effects. 10. Ecosystem is a self regulating and self sustaining system. 11. Ecosystems are not isolated units in the biosphere but are interconnected. There many natural ecosystems. Examples : desserts, forest, mountains. 4.4 – Main Functions of Eco System The main functions of an ecosystem are : 1. FLOW OF ENERGY : Takes place from sun to the producers, from producers to consumers and from consumers to decomposers. 2. CYCLIC USE OF MATERIALS : The chemical elements composing the aboitic components are circulated in an ecosystem starting from nutrient pool (soil) to producers, producers to consumers to decomposers and lastly, back to the nutrient pool. 3. ECO-REGULATION : Boitic and basic components are regulated by each other. Hence this ensures and maintains an ecosystem. 4.6 – Structure and Function of an Ecosystem



An ecosystem is a system which comprises not only organic and inorganic elements but also energy components. It is a total assemblage of components entering into interactions of a group of organisms. Ecosystem has two components. They are 1. Biotic components comprising of all living organisms 2. Abiotic components comprising of physical or non living environment. 4.6.1 – Biotic Components of an Ecosystem Biotic components comprising of all living organisms are usually classified into two categories on the basis of their traffic or nutritional relationships they are. a. Autotrophs b. Heterotrophs Autotrophs : 1. Autotrophic organisms are produces their own food. Example: Green plans and certain bacteria. 2. They get energy from sun through photosynthesis and produce food. 3. They produce food not only from but also for other organisms. Hence they are also called producers. Heterotrophs : 1. Heterotrophs or heterotrophic organism are those organisms which depend directly or indirectly on Autotrophs for their food. 2. Since they depend on Autotrophs they are called as consumers. Define Autotrophs Autotrophic organisms produces their own food. Eg. Green plants.



Functionally Biotic Components PRODUCERS



CONSUMERS



DECOMPOSERS



1. Autorophs, which are



1. Are hetrotrophs



1. It includes micro



Capable of producing food,



2. They consume food produced



2. they produce food from Non living, inorganic



by producers



organisms like bacteria and fungi



3. They also include animals which 2. They decompose



Substances Eg. Green



eat plants (herbivores) and



the dead organisms



Plants, algae, bacteria etc.



animals which eat other animals



into simpler



(carnivores)



components. 3. After decomposing They release inorganic nutrients or matter in to the environment.



Primary : Are herbivores they feed on green plants Eg. Rabbits, deer, elephants etc. Secondary : Are carnivores. They feed on other plant eating animals. Eg: Snakes Fox. Territory : Are top carnivores. They feed on other carnivores or flesh eating animals. Eg: Tiger, Lion. Dependencies for Food: In an eco system there are four types of dependencies for food for living organisms. They are: 1. Producers, depending, upon abiotic or inorganic substances. 2. Primary consumers, depending on the producers. 3. Secondary consumers, depending on the primary consumers. 4. Tertiary consumers, depending on secondary consumers.



Trophic Levels : It may be noted that, in the ecosystem, the transfer of food energy takes place in some hierarchical order. The food energy passes from one group of organisms to other groups of organisms at different levels. These levels are called trophic levels, which mean feeding level of group of organisms. There are four trophic levels. They are :



TROPHIC LEVELS TROPHIC LEVELS 1



Includes producers or Autotrophs which produce their own food by converting solar energy into chemical energy in the form of organic substances, such as carbohydrates and also food for other organisms. The green plants belong to this category.



TROPHIC LEVELS 2



Includes primary consumers who don not produce their own food, but use plants as their food. Examples are grass-eating animals like cattle, sheep, goats, deer, and rabbit etc. which are called herbivores.



TROPHIC LEVELS 3



Includes animals which depend upon other animals for their food. They are carnivores (flesh-eating animals) like tiger, lion, etc. Which eat mainly herbivores.



TROPHIC LEVELS 4



Includes animals which obtain their food from animals included in trophic level 3



4.6.2 – Abiotic Components of an Eco System It refers to non-living or physical eco-system of physical environmental factors. The important abiotic, non-living or physical environmental factors are: * WATER : It is necessity for all living organisms. Most organisms require water for survival. Water from rainfall, surface water, underground water and humidity influences all types of life on land. Water is responsible for pattern of habitats on land. For plants, water is essential for photosynthesis. Absence of water is responsible for migration of animals.



* SOIL : It plays an important role in the ecosystem. Soil is the home of many organisms. Soil plays an important role in plant growth. Soil provides all the nutrients, such as calcium, nitrate, phosphate, etc. Which the plants require. The fertility of soil determines agricultural production. * AIR : It is a mixture of gases, such as nitrogen, oxygen, carbon dioxide, etc. Air has significant effect on plants and other living organisms of the ecosystem. Carbon dioxide in the air affects the rate of photosynthesis. An increase in carbon dioxide concentration results in greenhouse effect and warming up of the earth. * TEMPERATURE Temperature is one of the important factors of the ecosystem. It has the direct effect on all the organisms on the earth. Each organism has minimum, maximum and optimum temperature for life. The distribution and functioning of animals is influenced by temperature directly. Temperature has also indirect effect, in the sense that modifies other factors such humidity, availability of water, etc. it influences the behaviour of plants, animals and even human beings. * LIGHT : It is one of the important factors of the ecosystem. It is the source of energy for all the life on land. It is an essential factor for the formation of chlorophyll. It influences flowering and reproduction of plants. It is responsible for mating, reproduction, migration, etc. of animals. It is essential for human life. 4.7 Functioning of the Eco System It consists of all living organisms, such as plants, animals and microbes in a given area, and all non-living physical and chemical factors of environment, linked together through nutrient cycling and energy flow. The functioning (i.e., pattern of working of an ecosystem is important, because all its components are dynamic and are responsible for the creation of the unique state of man-environment relationship.



1. Energy Flow 2. Productivity 3. Biogeochemical Cycling. 4.7.1 Energy Flow On an average, only about one percent of the total sun’s energy reaching the earth’s surface is utilized for photosynthesis by plants. In the food chains at various trophic levels, there is a loss of certain amount of energy in the form of heat. Further, the flow of energy is always unidirectional and gradually tapering, i.e., the energy transferred to a trophic level is much less than that reaching the previous trophic level. Ten Percent Law : According to this law, there is a gradual decline in the amount of energy available as we move from one trophic level to next trophic level i.e. from the producer level to the next higher level. Infact only 10% of the total energy available at the producer level is available at the next level and so on. Example : A green plant receives 1,000 joules of solar energy, out of which only 1% solar energy is utilized by the plant (the rest being reflected back to the atmosphere), the plant utilizes only 10 joules. Next, when a herbivore consumes this plant, it will get only 10% of 10 joules of energy i.e., 1 joule, the remaining 0 joules of energy will be lost to the environment as heat. Next, when a carnivore which consumes the herbivore will get only 10% of 1 joule of energy i.e., 0.1 joule, the remaining 0.9 joule will be lost to the environment. Pyramid of Energy : If the energy flow in an ecosystem is represented in the shape of a pyramid, it is always upright. The pyramid of energy represents the total quality of energy at each trophic level of food chain. 4.7.2 – Productivity of Ecosystem: Meaning of productivity:



Productivity of an ecosystem means the amount of organic matter produced or accumulated by plants or the producers per unit of time and area. According to Sexena and term productivity of ecosystem denotes the amount of organic matter accumulated in any unit of time. Types of Productivity : 1. Primary Productivity 2. Secondary Productivity 3. Net Productivity. Primary Productivity: It refers to the rate at which radiant energy is stored by green plants through photosynthetic activities to produce organic substances. It is the amount of organic matter made in a given time by green plants in an ecosystem. * Net Primary Production: It is the amount of organic matter produced or stored in plants tissues in excess of that used up by the plants during respiration. * Gross Primary Production: It is the total organic matter used up in respiration during a particular period. Secondary Productivity: Secondary productivity refers to the capacity of energy storage at the consumer level or second trophic level. IT actually remains mobile from one organism to another and does not live insitu like primary productivity. Net Productivity: Net productivity refers to the rate of storage of organic matter not used or consumed by the consumers at the consumer level or second trophic level. It is the rate of increase of biomass of the primary, producers, which has been left out by the consumers.



4.7.3 : Biological Cycling The cycling of chemical elements within an ecosystem is called ecosystem mineral cycling. Ecosystem mineral cycling connects biological cycles to geological cycles. Chemical elements cycle within an eco-system from organism to organism through water, air, soils and rocks. There are 3 main chemical cycles they are : Hydrological Cycle : The hydrological cycle or water cycle is the most important cycle. It involves interchange of water between the earth surface and the atmosphere through rainfall and transpiration. The water from water bodies like ocean, sea, river, lakes etc. gets evaporated by solar energy. These water vapours, after cooling and condensation, form clouds, and result in rainfall, snowfall, etc. A large part of the rainfall occurs in ocean and seas. A sizable part of water goes back to the ocean and seas. A sizable parts of water infiltrate into the soil and become underground water or table water. A small quantity of water is absorbed by the plants and other animals, and the same is released during respiration and transpiration of plants. Thus, there is a continuous cycling of water. Carbon Cycle : Carbon cycle plays an important role. The small amount of carbon dioxide in the atmosphere is the only source of carbon that passes through the organism along with the food chains. Carbon moves from the atmosphere to the green plants, then to animals and finally to the other micro organisms that return into the atmosphere through decomposition of dead organic matter. The carbon dioxide has unique property of absorbing infrared radiation, and it helps in keeping the earth warm. Excess of carbon dioxide lead to rise in the temperature. Oxygen Cycle : Oxygen is about 21% of the atmosphere. It is also available in the bound states as oxides and carbonates in rocks and in water. The plants release oxygen in water during photosynthesis. Again, gaseous oxygen is used in the respiration of all the organisms and in the oxidation of the organic matter. Another phase of the oxygen is the ozone layer of the outer stratosphere which serves an important function of protecting the life from the ionizing ultraviolet waves.



4.8 Ecological Succession An ecosystem is never static. Its structure and function changes with time in a orderly way and such a change can be predicted. Ecological succession for the orderly changes in communities. However, the idea of ecological succession was formally presented by the American ecologist. Clements, in 1961. In the progressive transformation or orientation of a biological community, plant and animal species come into an area and alter the environmental conditions in favour of new plant and animal species. This process is known as ecological succession. So, ecological succession may be defined as “an orderly process of changes in the community structure and function with time through modifications in the physical environment which ultimately culminates in a stable ecosystem known as climax”. Odum preferred to call the orderly changes in communities as ecosystem developed rather than ecological succession. He defined ecosystem development in terms of three parameters, viz., (i) an orderly process of biological community development that involves changes in species structure, (ii) the modification of the physical environment by the biological community and (iii) culmination in a stabilized ecosystem in which maximum biomass and symbiotic function between organisms are maintained per unit of available energy flow. Clements, in 1916, while stydying plant communities, defined ecological succession, as “the natural process by which the same locality becomes successively colonized by different groups or communities of plants”. Features of Ecological Succession : Ecological succession has certain characteristic features. Those features are : (i) Ecological succession is an orderly process of changes in the biological community structure and function with time through modifications in the environment.



(ii) The orderly or progressive process of changes in the biological community ultimately results in a stable ecosystem known as climax or climax community. (iii) The climax community is characterized by maximum biomass and symbiotic (i.e. mutually beneficial) linkages between organisms, which is maintanined quite efficiently per unit of available energy. (iv) The complete process of ecological succession may take hundreds or thousands of years, and entails a number of intermediate communities, known as seral communities or seres. (v) The community establishing first in the area is called the pioneer community. (vi) During the early stages of ecological succession, the rate of primary production (P) exceeds the total community respiration ® during a given time. In such cases, P/R ratio is greater than 1. This type of succession is known as autotrophic succession. This type of succession includes early and continued dominance of autotrophic organisms like green plants. Where some external factor reduces the P/R ratio is less than 1, the succession is termed as heterotrophs succession. This type of succession is dominated by hetrotrophs, such as bacteria, actiomyceles, fungi and animals. (vii) In both cases (i.e., in both autotrophic succession and heterotrophic succession), P/R ratio tends to approach which is the characteristic of climax stage. Causes of Ecological Succession : The causes for ecological succession are of three types. They are : (a) Initial or Initiating Causes : Initiating causes are climatic causes, such as erosion of soil, fire, etc. and biotic causes, such as activities of organisms, etc. which produce the bare area or destroy the existing population in an area.



(b) Ecesis or Continuing Causes : Continuing causes are edaphic features of the area, such as migration, aggregation, competition, reaction, etc. which cause successive changes in population. © Stabilising or Stability Causes : These ae causes like the climate of the area, which causes the stablisation of the community. Types of Ecological Succession: There are two basic types of ecological succession. They are : 1. Primary Succession 2. Secondary Succession Primary succession takes place when plants and animals colonise a previously desolate area, such as sand dune, bare rocks, new volcanic island, etc. 2. Secondary Succession: Secondary succession starts from a previously built up community where a sudden change in climatic factor, biotic intervention, fire, etc. causes the existing community to disappear. Besides the above two types of ecological succession, there are also many other types of ecological succession, depending mainly upon the nature of the environment, especially based upon moisture relations. Type other types of ecological succession are : (a) Hydrosere or Hydrarch : This type of ecological succession starts in regions where water is plenty, say, in pond, lake, river, swamp, etc. This type of succession starts with the colonization of some phytoplankton’s, which form the pioneer plant community, and finally terminates into a forest, which is a climax community. (b) Mesosere or mesarch :



This type of ecological succession starts in an area where adequate moisture conditions are present. The original substratum contains sufficient amount of water and organic matter. The pioneers to colonize this primitive substratum are lichens, mosses, algae and other micro organisms, and through a series of successive several stages of herbaceous and shrub, the succession finally terminates into a forest, which constitutes the climax community. © Xerosere or Xerarch : This type of succession starts in areas where moisture is present in minimum amount, such as dry deserts, rocks, etc. The original substratum is deficient in water and lacks any organic matter. The pioneers to colonise this primitive substratum are crustoge, type of lichens, etc. and through a series of successive several stages, the succession finally terminates into a forest, which constitutes the climax community. It may be noted that xerarch can be further divided into (i) lithosere, (iiu) psammosere and (iii) halosere. Lithosere starts on a bare rock, Psammosere starts on sand. Holosere starts on saline soil. From a study of the various types of ecological succession, it is clear that ecological succession tends to move towards mesic (i.e., moderate) conditions whether it starts from a xeric (i.e., dry) condition or a hydric (i.e., moist) condition, and culminates in a stable climax community, which is usually a forest. 4.9 Food Chain Food chain refers to the transfer of food energy from one category of organisms to another category of organism through a repeated process of eating and being eaten in other words, it is a series of links in which food energy is passed from one living body to another living body within a natural community. The sequential process of eating any being eaten which forms a linear chain is called food chain.



In a food chain, food or energy transfer take place from producers to consumers to decomposers. A food chain does not normally consist of more than five traphic levels and fifth trophic level does not contain enough energy to support further level. 4.10 Food Web A food chain in an ecosystem are not isolated from one another but are inter connected with one another since most consumer have multiple food siyrces bad nabt soecues are oret ti several predations and parastics. Different food chains are often into remarked to form food web. The inter locking or interlinking pattern of food chain is called the food web. The significance of food chain and food web are as follows : Food chain and food webs play a very important role in the ecosystem because the energy low and nutrient cycling take a place through food chain and food web. Food chain also help in maintaining and regularly the population size of different animals thus help to maintain and regulated the ecological balance. 4.11 Ecology Pyramids A study of successive levels of the food chain in terms of energy flow, biomass and numbers of individuals at different levels clearly shows that there will be a decrease in the availability of energy biomass, and the number of individuals from the autotrophy to the primary, secondary and tertiary consumers. Since there is a gradual decrease of energy, biomass and the number of individuals starting from the autotrophs to the carnivorous consumers at different levels, these plants and animals in the food chain may be arranged into what are called “ecological pyramids.” To understand it better we should know what food chain is. A food chain is the flow of energy from one organism to the next and to the next and to the next. Organisms in a food chain are grouped into trophic levels – from the Greek word for nourishment, trophikos – based on how many links they are removed from the primary producers. Trophic levels may consist of either a



single species or a group of species that are presumed to share both predators and prey. They usually start with a primary producer and end with a carnivore. The Ecological pyramids are divided into three types and they include : 



Pyramid of energy







Pyramid of biomass







Pyramid of numbers



Pyramid of Energy Here there will be gradual decrease in the availability of energy from the autotrophs to the higher trophic levels. In other words, there is a decrease in energy flow from autotrophs onwards at the successive trophic levels. In the course of energy flow from one organism to the other, there is considerable loss of energy in the form of heat. More energy is available in the autotrophs than in the primary consumers. The least amount of available energy will be in the tertiary consumers. The pyramid of energy may be represented as in fig.



10 Kcal



SECONDRY CONSUMERS 100 Kcal



PRIMARY CONSUMERS 1,000 Kcal







THRTIARY CONSUMERS



AUTOTROPHS 10,000 Kcal Therefore, the shorter the food chain, the greater is the amount of energy available at the top. The Pyramid of Biomass : Here there will be a gradual decrease in the biomass from the autotrophs to the higher trophic levels. This may be illustrated by studying the trophic levels in a pond. The biomass in autotrophs like algae, green flagellates, green plants etc. is the maximum. The biomass is considerably less in the next trophic level occupied by primary consumers like crustaceans, fish larvae, etc. There is a further reduction in the amount of biomass in the next trophic level occupied by secondary consumers like small fishes. The least amount of biomass is present in the last trophic level. The pyramid of biomas may be represented as in the fig.
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KG



SMALL FISHES 100 KG



CRUSTACEANS FISH LARVE ETC 10,000 KG



LARGE FISHES



ALGAE, GREEN FLAGELLATES, GREEN PLANTS ETC. 10,000 KG



Pyramid of Numbers (a) Here there will be a gradual decrease in the number of individuals from the lower to the higher trophic levels. This may be studied by taking the example of trophic levels in grasslands. The grasses occupy the lowest trophic level and they are abundantly present in the grassland ecosystem. The deer occupy the second level; their number is less when compared to the grasses (autotrophs). The wolves, which feed upon the deer, are far less in number when compared to the number of deer. The lions, which occupy the next trophic level, feed upon the wolves, and the number of individuals in the last trophic level is greatly reduced. The pyramid of numbers may be represented as in the fig.
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WOLVES (SECONDARY CONSUMER) 50



DEER (PRIMARY CONSUMERS) 100



GRASSES (AUTOTROPHS) 1,000,000



B) The Pyramid of numbers in a parasitic food chain (or inverted pyramid): In the parastic food chain, the pyramid of numbers is found to be inverted. Here, a single plant or tree (producer) might support a variety of herbivores like fruit eating birds. These herbivores in turn support a variety of parasites like lice and bugs, which outnumber the herbivores. Subsequently, each parasite might support a number of hyperparasites like bacteria, fungi, which will out number the parasites. Thus from the producer level onwards towards the consumers, in the parasitic food chain, there is gradual increase in the number of organisms instead of the usual decrease. The pyramid of numbers in a parasitic food chain may be represented as shown in fig. HYPERPARASITES BACTERIAS AND FUNGI 1000,000



PARASITES LICE AND BUGS 1000



FRUIT EATING BIRDS 10 PLANT 1 4.12 Summary All the organisms in an ecosystem are consumes or hetero trophs that depend directly or indirectly on the producers. Life on earth receives the energy it needs from the sum and is inexhaustible. The essential elements are present fixed amounts and it needs to be recycled. Thus ecosystem means a system of organision interacting with their environment. 4.13 Keywords 4.14 Exercise 1. Define ecological succession 2. What is food Web? 3. How are ecological pyramids divided? 4. Define the term Eco system 5. What are the main components of Eco system? 6. What are different types of consumer? 7. List the abiotic factors of ecosystem. 8. What is a bio glochemical cycle? 9. Define the productivity of ecosystem? 10. What is a bio glochemical cycle? 11. Define the productivity of ecosystem ?
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1.1 Introduction Pyramid of Energy: Of the three types of ecological pyramids, the pyramids of energy or the energy pyramid gives the best picture of the overall nature of the ecosystem. The Pyramid of energy deals with the relationship of energy accumulation at different trophic levels of a food chain. It gives a better idea about thr productivity and energy flow of the ecosystem. In contrast to the pyramid of numbers and the pyramid of biomass, which are pictures of the standing situation (i.e., organisms present at any moment), the pyramid of energy is a picture of the rate of passage of food mass through the food chain. In the case of pyramid of energy, the number of organisms at any trophic level depends not on the trophic level just below, rather on the rate at which food is being produced.



In shape, the energy pyramid of energy is always upright, because, in most of the cases, there is always a gradual decrease in the energy content at successive trophic levels from the producers to various consumers. The primary producers of an ecosystem trap the radiant energy of the sun, and convert it into chemical energy. The trapped energy, flowing in the food chain from the producers to the tertiary consumers or the top carnivores, decrease at successive trophic levels. As a result, the pyramid of energy is always upright.



2. Aquatic ecosystem, comprising; a. Fresh water ecosystem, comprising: i. Lentic or standing water ecosystem, such as Lake Ecosystem, pond ecosystem, swamp ecosystem, etc. ii. Lotic or running water ecosystem, such as river ecosystem, stream ecosystem, etc. iii. Estuarine ecosystem. 1.2 Objectives After studying this unit we are able to understand



 Forest Ecosystem  Grassland Ecosystem  Dessert Ecosystem  Aquatic Ecosystem



1.3 Forest Ecosystem Introduction: About 30% of the land area of the earth is under forests. A forest is a community of living trees and other living plants like shrubs, climbers, creepers, etc.



Types of Forests There are three main types of forests. They are: a. Boreal or coniferous forests b.



Temperate deciduous forests



c. Tropical rain forests. Coniferous forests are found in North-America and Eurasia. Temperate deciduous forests are found in Eastern North America, Parts of Europe, Japan and Australia. Tropical rain forests or evergreen forests are found in the north rainy tropical regions or South America, Africa, Srilanka. Characteristic Features of Forest Ecosystem The chief characteristic features of forest ecosystem are: i.



Forest ecosystem is an important ecosystem.



ii.



It is a terrestrial or land ecosystem



iii.



It is a complex ecosystem with all tall standing trees as the dominant plants and the variety of plants beneath the trees. There is also the presence of animals and birds.



iv.



Temperate and rainfall determine the forest ecosystem.



v.



The forest ecosystem is of great concern from the point of view of environment. The rate of exploitation of forests by man is increasing day by day. This causes a serious concern to all the nations of the world because of its impact over global climate and on species sources of animals.



Structure and Function of Forest Ecosystem: The forest ecosystem has two components. They are: 1. Abiotic Components. 2. Biotic Components.



1. Abiotic Components.



The abiotic components of the forest ecosystem include inorganic and organic substances present in the soil and in the atmosphere. Temperature, light, rainfall, soil, minerals, litter etc. are important abiotic factors of forests.



2. Biotic Components. The biotic components of the forest ecosystem are mainly trees of many species. Besides trees, there are also shrubs and ground vegetation. In the forest ecosystem, there are: a. Producers b. Consumers c. Decomposers



a. Producers: In the forest ecosystem, the major producers are trees of different species. The other producers are shrubs and undergrowth. b. Consumers: The consumers are of three types. They are: i.



Primary consumers



ii.



Secondary consumers



iii.



Tertiary consumers



i. Primary consumers: The primary consumers are the smaller herbivores or animals feeding on tree leaves, such as ants, flies, beetles. Leafhoppers, bugs, spiders, etc. and the larger animals grazing on leaves, shoots and fruits, such as elephants, deers, moles. Flying foxes, mongooses, etc. ii. Secondary Consumers:



The secondary consumers are the carnivores like snakes, birds, lizards, foxes, etc. feeding on herbivores. iii. Tertiary Consumers: The tertiary consumers are the top carnivores like lions, tigers, etc. that eat carnivores of the secondary consumer level.



c. Decomposers: The decomposers are many varieties of micro-organisms, such as fungi, bacteria, worms, etc.



1.4 Grassland Ecosystem Introduction: A grassland ecosystem is a luxuriant growth of grasses. The grassland ecosystem is found in tropical and temperate regions of the world. Types of Grasslands Grasslands are of two main types. They are: i. tropical grasslands popularly called savannas and ii. Temperate grasslands popularly known as prairies.



Characteristic Features of Grassland Ecosystem: The main features of Grassland ecosystem are: i.



Grassland ecosystem comprises different types of grasses with a little amount of shrubs and a few trees. But the main vegetation of the grassland ecosystem is grass.



ii.



Many grazing animals or herbivores and insects are found in the grassland ecosystem.



iii.



The edaphic conditions of grassland ecosystem do not permit the growth of trees. That is why, there are very few trees in the ecosystem.



Structure and Function of Grassland Ecosystem: The grassland ecosystem has two components. They are: 1. Abiotic Components. 2. Biotic Components.



1. Abiotic Components: The abiotic components are the inorganic and organic substances present in the soil and in the atmosphere. In addition to minerals, some organic materials are also present. 2. Biotic Components: The biotic components comprise: a. Producers b. Consumers c. Decomposers



a. Producers: The producers include grasses and a few herbs and shrubs. b. Consumers: The consumers include: i.



Primary Consumers



ii.



Secondary Consumers



iii.



Tertiary Consumers



i. Primary Consumers: Primary Consumers include animals feeding on grasses like cows, buffaloes, sheep, deer, etc. ii. Secondary Consumers:



The secondary consumers include carnivores like snakes. Lizards, fox, etc, feeding on herbivores. iii. Tertiary Consumers: Tertiary consumers include top carnivores like fox, lion, tiger, etc. feeding on secondary consumers. c. Decomposers: The decomposers include wide variety of micro-organisms including fiungi, algae, bacteria, etc. they decompose the dead organic matter and help to bring minerals back to the soil. 1.5 Desert Ecosystem Introduction: Desert ecosystem is present in regions where the animal, rainfall is less than 25cm and the temperature is very high, say, Sahara desert in Africa, Thar desert in India, etc. About 17% of the total land area of the worlds is under desert ecosystem.



Types of Desert Ecosystem: Deserts may be tropical deserts or hot deserts and temperate deserts. But hot deserts are more important than temperate deserts.



Characteristic Features of Desert Ecosystem: The main characteristics of desert ecosystem are: i.



Desert ecosystem occurs in regions of very high temperature and very low rainfall.



ii.



Desert ecosystem occupies a greater part of the land.



iii.



Due to high temperature and low availability of water, desert ecosystem is poorly represented by flora and fauna.



iv.



In the desert ecosystem, soils contain very little organic matter.



Structure and Function of Ecosystem:



The desert ecosystem has two components. They are: 1. Abiotic Components. 2. Biotic Components.



1. Abiotic Components: The abiotic components comprise organic substances poorly present. 2. Biotic components: The biotic components include: a. Producers b. Consumers c. Decomposers



a. Producers: The producers cover desert shrubs, some grasses and very few trees. There are three life forms of plants adapted to desert conditions. They are: i.



The annuals which grow only when there is adequate moisture.



ii.



The succulents, such as the cacti which has high capacity to store water



iii.



The desert shrubs which have numerous branches and a special root system which help them to adapt to desert conditions.



b. Consumers: The consumers comprise desert animals. Camels and goats are the important desert animals. Apart from camels and goats, insects, reptiles, etc. are also found.



c. Decomposers:



The decomposers are fungi and bacteria. The consumers are very few due to scarcity of flora and fauna.



1.6 Aquatic Ecosystem Aquatic ecosystem comprises fresh water ecosystem like i. Pond or lake ecosystem, ii. Stream or river ecosystem, iii. Ocean or marine ecosystem and iv. Estuarine ecosystem. So, let us have a brief study of these aquatic ecosystems.



1.6.1 Pond Ecosystem Introduction: A pond is shallow water body on the surface of the earth. A pond is not only a place here plants and animals live, but also plants and animals make the ponds what it is.



Characteristic Features of Pond Ecosystem: The chief features of pond ecosystem are: i.



Pond ecosystem is an aquatic ecosystem



ii.



It is a fresh water ecosystem



iii.



It is a good example of small, self-sufficient and self-regulating ecosystem



iv.



It is a simple aquatic ecosystem



v.



The location, size, depth and the substratum of a pond influence the pond ecosystem



Structure and Function of Pond Ecosystem: The components of the pond ecosystem can be divided into two categories. They are: 1. Abiotic Components. 2. Biotic Components.



1. Abiotic Components: The chief abiotic components or substratum are temperature, water, light and several inorganic and organic substances. Water provides the medium for the survival of aquatic organisms. Water also provides dissolved gases and nutrients for plants and animals. The bottom soil provides substrata for the microbes and decomposers. Sunlight penetrates fairly deep into the pond water, depending upon the turbidity, and provides energy for photosynthesis. Organisms of the pond depend on the dissolved oxygen in water for respiration. PH of the water is a crucial factor for the survival of the aquatic organisms. Some proportions of nutrients are in solution state. But most of them are present stored in particulate matter as well as in living organisms. 2. Biotic Components: The biotic components of a pond comprise the various organisms of the pond. The biotic components of a pond are ecologically classified into three groups. They are: a. Producers b. Consumers c. Decomposers



a. Producers or Autotrophs: Producers are the green plants categorized into two types. Viz,.i Macrophytes and ii phytoplanktons



i. Macrophytes: Macrophytes are rooted larger plants, submerged, free floating and amphibious plants. ii. Phytoplanktons: Phytoplanktons are minute floating or suspended lower plants which belong to algae and flagellates.



b. Consumers: The consumers are of three types. They are: i.



Primary consumers.



ii.



Secondary Consumers



iii.



Tertiary Consumers



i. Primary Consumers: Primary consumers are zooplanktons and benthos or bottom forms.



Zooplanktons are animals that drift with water currents and are found along with phytoplanktons. They feed on phytoplanktons. Benthos or bottom forms comprise the bottom-dwelling animals which feed on plants directly or on plant remains at the bottom.



ii. Secondary Consumers: Secondary consumers are the carnivores which feed on the herbivores. They include insects, fish and frogs.



iii. Tertiary consumers or Top Consumers: Tertiary consumers or top consumers are some large fish, such as game fish which feed on smaller fish.



c. Decomposers: Decomposers are the several aquatic bacteria, fungi, etc. that are distributed throughout the pond. They decompose plants and animals. They play an important role in the return of mineral elements, i.e., the nutrients, back into the ecosystem, i.e., the pond.



1.6.2 Marine or Clean Ecosystem Introduction: Oceans are gigantic reservoirs of water, covering nearly 70% of earth’s surface. The major oceans of the world are the Pacific Ocean, Atlantic Ocean, the Indian Ocean, the Arctic Ocean and the Antarctic Ocean. Ocean ecosystem is different from freshwater ecosystem mainly because of its salty water and also because the ocean is deep, continuous and water is in continuous circulation. Most of the marine water is at a temperature of 23 degree C devoid of light, and 62% is under high pressure (100 atm)



Characteristic Features of Marine Ecosystem: The main characteristics of ocean ecosystem are: i.



The trophic structure of the marine ecosystem starts from the amallest autotropes like planktons and neutons and with larger animals like giant fish, and whales. Microscopic phypoplanktons and associated bacteria create a complex food web that can extend long distances and extreme depths.



ii.



In a marine ecosystem, the ecology of shallow and deep water as well as estuarine part is different from each other and form a separate ecosystem.



Structure and Function of Marine Ecosystem: The components of marine ecosystem are: Abiotic Components: High Na-, Ca-, Mg , and K-salt concentrations, variable dissolved oxygen content, light and temperature make a unique physico-chemical condition in marine water. The concentration of dissolved nutrients remains low, which constitute an important limiting factor to determine the size of marine populations.



Biotic Components: The biotic components of marine ecosystem are: a. Producers: Producers include Phytoplanktons( diatom, dinoflagillates), large seaweeds ( mainly algae like chlorophyceal and rhodophyceal, angios, perms like ruppia, zostera, posidonic, enhalus, etc.) and mangrove vegetations ( like phizophora, avicennia, carapa, aegeros, etc.



b. Consumers: The consumers comprise: i. Primary Consumers: The primary consumers are herbivores and feed directly on producers, such as crustaceau



ii Secondary Consumers:



The secondary consumers comprise fishes, such as herring, sand, mackerel, etc.



iii. Tertiary Consumers: The tertiary consumers ate the top carnivorous fishes feeding on small fishes, e.g., cod, haddock, etc.



c. Decomposers: The decomposers are micro-organisms like bacteria and fungi.



1.6.3 Estuarine Ecosystem Introduction: An estuary is a semi-enclosed coastal body of water connected on the one side with open sea and with freshwater river on the other side. It is transition zone which is strongly affected by tidal action, and within this zone, sea water is mixed with fresh water from river. An estuary is highly productive and offer high food potential for human beings due to the nutrient and energy inputs from both sea water and river water.



Characteristic Features of Estuarine Ecosystem: The chief characteristics of estuarine ecosystem are: i.



From a study of the meaning of an estuary, it is clear that an estuarine ecosystem is characterized as an ecosystem having fluctuating water level.



ii.



Because of the fluctuating water level, the organismsm present in an estuarine ecosystem show wide range of tolerance to temperature and salinity.



iii.



Typically, estuarine communities consist of endemic species confined to the estuarine zone only.



Structure and Function of Estuarine ecosystem: The components of an estuarine ecosystem are: Biotic Components: The biotic components of an estuarine ecosystem are: a. Producers: The producers are macrophytes (i.e., maish, grasses, sea, webs, sea grasses, benthic algae and phytoplankton) b. Consumers: The consumers are oysters, crabs, several kinds of shrimp and many commercial sport fish. c. Decomposers: The decomposers are micro-organisms like bacteria and fungi.



1.7 Summary In this unit we studied



 Forest Ecosystem  Grassland Ecosystem  Dessert Ecosystem  Aquatic Ecosystem



1.8 Keywords Pond Ecosystem Marine Ecosystem



Estuarine Ecosystem



1.9 Exercise 1. Define an ecosystem. State the characteristic features of an ecosystem. 2. Explain the different trophic levels. 3. Explain producers, consumers and decomposers. 4. Explain the importance of the ecosystem 5. Explain the productivity of ecosystem 6. Explain the biogeochemical cycling 7. State the principles of an ecosystem 8. Give the meaning of ecological succession. State the features if ecological succession 9. Explain food chains and food web 10. Explain the significance of food chain ad food web 11. State the different ecosystems. 12. Explain in detail the structure of an ecosystem 13. Explain the functioning of an ecosystem 14. Explain energy flow in detail 15. Explain the different types of ecological succession 16. What is ecological pyramid? Explain the different types of ecological pyramids 17. Give a detailed account of the forest ecosystem 18. Give an account of the grassland ecosystem 19. Give an account of the desert ecosystem 20. Give an account of pond ecosystem 21. Give an account of ocean ecosystem 22. Give an account of estuarine ecosystem.
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2.1 Introduction Biodiversity can be defined as a measure of the relative density among living organisms present in different eco-systems. Thus it refers to the variety of life species on the earth. Human population depends on the varieties of plant and animals for their food, clothing, shelter, etc. That means biodiversity influences human life. Biodiversity is the biological wealth of a country or region. The term ‘biodiversity’ is a contraction of the term ‘biological diversity’. The contracted term ‘biodiversity’ was coined by a biologist by name E. O. Wilson in 1985. He made this term very popular. Today, the term ‘biodiversity’ is used everyday by scientists, policy makers and others. 2.2Objectives After studying this unit you will be able to i.



Understand the levels of Biodiversity



ii.



Identify the hot spots of Biodiversity



iii.



Learn about endangered species.



iv.



Understand on conservation of Biodiversity.



Definition and meaning of biodiversity: Till recently, ecologists have been using the term ‘biodiversity’ in a technical sense(i.e., in a restricted sense) but, after the United Nations Conference On Environment and development (UNCED) held at Rio de Janeiro in 1992, the term biodiversity came to be used in a non-technical sense, and in a wider perspective(i.e., in a wider sense) In a wider sense, the term “biodiversity is defined as the variety and variability among living organisms and the ecological complexes in which they occur” It is also defined as the “genetic variability and the diversity of life forms, such as plants, animals and microbes living in a wide range of ecosystems”. Bio diversity can also be defined as a “measure of the relative density among living organisms present in different ecosystems”. From the above definitions, it is clear that ‘biodiversity’ essentially means the variability among the different life forms or the number of species or races within the species or gene pools. In other words, it refers to the variations and presence of a large number of species and their living environment. In short, it refers to the variety of life species on the earth. Biodiversity is not confined to species, but within species are generally distinct populations that contribute to biodiversity. Biodiversity includes plants from grasses to giant trees, and animals from insects to mammals.



Importance of Biodiversity: i.



Biodiversity is important for the proper functioning of many organisms and ecosystems.



ii.



Biodiversity plays an important role in the formation and enriching of soil.



iii.



Biodiversity influences the water cycle and biogeochemical cycles in the ecosystem.



iv.



Human populations depend on the varieties of plants and animals for their food, clothing, shelter etc. That means, biodiversity influences human life.



v.



Biodiversity is a biological wealth of a country or region.



2.3 Types of Biodiversity or Levels of Biodiversity Introduction: Biological diversity or biodiversity is found at different levels. It has become customary, because of convenience, to consider biodiversity at three hierarchical levels. The three levels or types of biodiversity are: 1. Genetic Diversity 2. Species Diversity 3. Ecosystem Diversity.



Now, let us consider the three types of biodiversity in detail. 1. Genetic Diversity: Genetic diversity refers to the diversity or variations in the number and types of genes present within the same species. In short, it refers to the variations in genes within a species. Genes are the basic units of hereditary information, character or quality that has been passed on from one generation to the other. They (i.e., genes) contain and control the quality a living organism needs to develop, grow and maintain itself through life. Genes are the basic source of biodiversity.



2. Species Diversity: Species diversity refers to the variety of species inhabiting a region. In other words, it (i.e., species diversity) means the variety of different types of living things on earth such as plants, bacteria, fungi, insects, mammals, etc. within a region. The number of species per unit is referred to as species richness. The species richness provides a measure of how much biodiversity a region has. It is most convenient and useful measure of biodiversity. A species can be defined as a group or population of similar organisms that reproduce by interbreeding within the group. For example, human beings belong to a single species, as they can



successfully inter-breed with each other and produce off springs. Similarly, all dogs belong to a single species, since they can interbreed and produce off springs.



3. Ecosystem Diversity: Ecosystem diversity in the diversity of ecological complexity, showing variations in ecological riches, trophic structure, food webs, nutrient cycles, etc In other words, it refers to the differences in habitats and biological communities. In short, it refers to the number and distribution of ecosystems. According to Mc Needy, the diversity of ecological or biotic communities found in a given area is termed as ecosystem diversity.



Diversity of ecosystem is often assessed in terms of diversity of



species. Ecosystem diversity can be studied easily by grouping organisms with specific climatic zones, called ‘biomes’. The major biomes or climate zones are tundra (treeless cold region), (i.e., coniferous forests), temperate deciduous forests, tropical ran forests, grassland forests, savanna and prairie and desserts



3. Biogeographical Classification of India



Introduction: India has high biodiversity. It has high proportion of endemic species of vegetation and wildlife.



Biogeographical Regions of India:



India is divided into a number of Biogeographical religions. Those Biogeographical regions are:



1. Himalayan Foothills: The Himalayan foothills extend from the eastern frontiers of Kashmir to Assam. These areas are rich in forests. They are also rich in wildlife. These areas have some animals which are found no where in the east.



2. Western Himalayas: The western Himalayas cover higher altitudinal regions in the Himalayas from Kashmir to Kumaon. These regions have pine forest and alpine shrubs. They are also rich in wild animals.



3. Eastern Himalayas: The Eastern Himalayas extend from Sikkim to NEFA. They are richer in biodiversity. The lower slopes possess tropical semi-evergreen forests.



4. Western Arid Regions: The western arid regions cover Rajasthan, Gujarat, Harayana, etc. They have sparse vegetation.



5. Gangetic Plains: The Gangetic plains cover Uttar Pradesh, Bihar and west Bengal. The natural vegetation of these regions consists of tropical moist deciduous forests and tropical dry deciduous forests. Littoral and mangrove forests are also found.



6. Eastern India: Eastern India includes plain regions of Arunachal Pradesh, Manipur, Assam, Nagaland, Mizoram, Meghalaya and Tripura. The vegetation of these regions consists of tropical west evergreen forests,



tropical semi-evergreen forests, tropical moist deciduous forests, sub-tropical broad-leaved hill forests, sub-tropical pine forests. Theses regions have one of the finest bamboo forests in the country. These regions represent high diversity of orchids, bamboos, tree ferns, etc.



7. The Deccan Plateau The Deccan Plateau lies south of Vindhyan hills and Eastern and Western Ghats. The major part of this area is covered by tropical thorn forests and tropical dry deciduous forests in the northern, central and southern parts of the plateau. Eastern parts if the plateaus in Andhra Pradesh and Orissa have most deciduous forests.



8. Western Ghats: The Western Ghats, in general, have tropical; moist deciduous forests, tropical evergreen forests and wet temperate forests and Nilgiris have sub-tropical broad-leaved hill forest species. This area has rich endemic flora. This region is also important for wildlife elephants, deer, etc.



9. Eastern Ghats: The Eastern Ghats have tropical dry deciduous thorny forests. A small northern area, bordering Orissa, Possesses moist deciduous forests. These regions are also is important for wildlife.



10. Andaman and Nicobar Islands: The Andaman and Nicobar Islands have rich biodiversity with tropical rain forests and moist deciduous forests. There are also mangrove forests on coastal areas. These islands have many species of mammals, reptiles, and marine animals.



2.4 Value of Biodiversity Introduction: All living organisms are an integral part of biodiversity, and provide invaluable services to mankind. Since the dawn of human civilization, man has depended on the biodiversity around him. The biodiversity is vital to human survival, as it provides food, medicines, materials for shelter, clothing, tools etc. These facts signify that biodiversity has great value. The value of biodiversity is clear from the following statement of a wildlife expert” We can marvel at the colors of a butterfly, the grace of the giraffe, the power of an elephant and the delicate structure of the diatom. Every time a species goes extinct, we are irreversibly impoverished.”



Meaning of Biodiversity value: Biodiversity value means the utility or uses of biodiversity to man. In other words, it is the importance of biodiversity to man. Classification of Biodiversity Values or types of Biodiversity values: Biodiversity values or uses of biodiversity can be classified into many types. They are: 1. Consumptive use value. 2. productive use value 3. Social value 4. Ethical value 5. Aesthetic value 6. option value 7. Legal value 8. economic value 9. Ecological value



1. Consumptive use value



Consumptive use value is the direct use value of the Consumptive use value. i.e the use of products of the Consumptive use value, for direct human consumption. Biodiversity provides a number if products having consumptive use value, such as food, drugs, fuel, fiber, etc. Let us have a brief discussion of some of the products having consumptive use value.



i. Food: A large number of wild plants provided by biodiversity are consumed by human beings as food. About 80,000 edible plant species have been reported from the wild forests. About 90% of present day food crops have been domesticated from wild tropical plants.



ii. Drugs and Medicine: Biodiversity provides plants for drugs and medicines. About 75% of the world’s population depends upon plants and plant extracts for medicines. For instance, the wonder drug Penicillin, used as on anti biotic, is derived from a fungus called penicillium. Similarly, we get tetracycline from a bark of cinchona tree. Digitalin, an effective cure for heart ailments, is obtained from foxglove. Recently, vinblastin and vincristine, two anti-cancer alkaloids. A large number of marine animals possess anti-cancer properties which are yet to be explored systematically.



iii. Fuel: Biodiversity provides fuel. Forests have been used since ages for fuel wood. The fossil fuels like coal, petroleum and natural gas are also products of fossilized biodiversity.



2. Productive Use Value: Productive use value is the commercially usable value, i.e., the product can be marketed and sold. A number of wild gene resources can be traded for use by scientists for introducing traits in the crops and domesticated animals. Animal products like tusks of elephants, musk from musk deer, silk from



silkworms, wool from sheep, fur from fur-bearing animals, lac from lac insects, etc. can be traded in the market many industries are dependent upon the productive use value biodiversity, e.g. paper industry, plywood industry, textile industry, leather industry, etc.



3. Social Value: Social value is the value associated with the social life, customs, religion and psycho-spiritual aspects of the people. Many of the plants are considered holy and sacred in our country, e.g., tulsi (holy basil), peepal, neem, mango, lotus etc. The leaves, flowers and fruits of these plants are used in worship. Social life, Songs, dances and customs are closely woven around the wildlife. Many animals like cow, snake, bull, peacock, owl, etc. have significance in our psycho-spiritual arena and thus hold special importance. Thus, biodiversity has distinct social value, attached with different societies.



4. Ethical value: Ethical value sometimes known as existence value involves ethical issues like "all life must be preserved". It is based on the concept 'live and let live', If we want our human race to survive, then, we must protect our biodiversity, because biodiversity is valuable to man. The ethical value also means that we may or may not use a species, but knowing the very fact that this species exists in the nature gives us pleasure. Man holds great responsibility towards preserving and conserving other organisms. Ecologists and philosophers hold the view that we have a moral obligation to preserve other organisms because extinction of other living organisms will threaten the very existence of man. For instance, we are not deriving much benefit from kangaroo, zebra or giraffe, but all of us feel that these species should exist in nature. This means, there is an ethical value or existence value each species.



5. Aesthetical Value: The earth’s natural beauty has always inspired man from time immemorial. The diverse plant life and its innumerable and diverse fauna bring the earth to life. Nature in all its beauty is to be valued. That means, aesthetic value is attached to biodiversity.Nobody1ikes to visit vast stretches of barren lands



with no signs of visible life. People spend a lot of time and money to visit only places where they can enjoy the anesthetic value of biodiversity. The aesthetic value that we attach to the natural environment is an important reason for saving our biodiversity.



6. Option Value: Option values include the potentialities of biodiversity that are presently unknown, but that can be explored. For instance, there is a possibility that we may have some potential cure of AIDS or Cancer existing within the depths of marine ecosystem or tropical rain forests. Thus, option value is the value of knowing that there are biological resources existing in the biosphere that may one day prove to be an effective option for something important in the future. Thus, the option value of biodiversity suggests that any species may prove to be a useful species some day. The biodiversity is the precious gift that nature presented to us. We shou1d not commit the folly of losing these gifts before unwrapping them. The option value also includes the values in terms of the options to visit areas where a variety of flora and fauna or specifically some endemic, rare or endangered species exist.



7. Legal Value: The earth is not only the home of mankind, but is also the home of all other lives. So, all other organisms also have a right to live. We have to guarantee to them the right to exist. So, there arises the need for attaching legal value to biodiversity. Unless we attach legal value to biodiversity, it will not be possible to check the rapid extinction of many valuable species.



8. Economic Value: Bio diversity has economic value. That is, the economic welfare of the people and their nations depends on biotic resources, Everyday, we use thousands of products whose source is biodiversity, i.e., diversity of plants and animals. It may be noted that the welfare of the people and the nations depends on how fittingly and intelligently we make use of our biotic resources.



9. Ecological Value: Biodiversity is indispensable for prevention of soil erosion, prevention of floods, maintenance of soil fertility, cycling of nutrients, fixation of nitrogen, cycling of water, pollutant absorption, reduction of threat of global warming, etc. It is also necessary for maintaining the ecological value. That implies biodiversity holds great ecological value. Species diversity is essential for the survival and functioning of the ecosystem of the world. Even the slightest changes made by man in the delicately fabricated ecological balance, so well maintained by other creations, will lead to severe short-term and long-term problems, which will threaten the survival of man on earth.



2.5. Biodiversity at Global, National and Local Levels: Introduction: There is biodiversity at global, national and local levels. Let us have a brief discussion to biodiversity at global, national and local levels.



Global Biodiversity It is estimated that there are 5 to 30 million species of living forms on the earth, of these, only 1.5 million species have been identified so far. The species include 3,00,000 species of green plants and fungi, 9,00,000 species of insects, 40,000 species of micro organisms. The number of insects is expected to be as high as 10 millions. Roughly only 1.5 Million species are known till date, which is just 2% of the actual number.



The tropical rain forests are the earths largest storehouse of biodiversity and are inhabited by millions of species of plants, animals, birds, insects, micro- organisms, etc.. According to the opinion of the scientists, about 80% of global diversity is present in tropical forests, which is only 7% of the total land surface. National diversity (i.e., Indian Biodiversity) The wide variety of physical features and, climatic situation of India has contributed to diversity of ecological habitats biodiversity richness. These (i.e., diversity of ecological habitats and biodiversity richness) vary from the humid tropical Western Ghats to the hot deserts of Rajasthan, from the cold deserts of Ladakh and the icy mountains of Himalayas to the western coasts of peninsular India. India is very rich in biodiversity with a sizeable percentage and fauna. About 7% of global species are found in India. It is estimated that India ranks 10th among the plant rich countries of the world, and 11th in terms of number endemic species of higher vertebrates. A large proportion of Indian biodiversity is still unexplored. There are about 93 major wet lands, coral reefs and mangroves, Indian forests cover 64.01 million hectares, having a rich biodiversity of Plants in the Trans-Himalayan, North-west, west, Central and Eastern Himalayan forests, Western Ghats, Gangetic Plains, Deccan Plateau and the Andaman, Nicobar and Lakshadweep Islands.



Local Diversity: There is also local biodiversity in many countries. Even in India, there is local biodiversity. That is, certain localities have high biodiversity.



2.6. India as a Mega-Diversity Nation The great variety of ecological conditions prevailing in India have supported a greater diversity of wildlife, including hot desert forms like the wild ass and the cold desert forms like, the Tibetan antelope, animals of open scrubland like the black buck animals of grassy swamps like the rhinoceros, animal, of



the deciduous forests like the wild gaur and animals of the tropical rain forests like the lion-tailed macaque. There are 45,000 species a wild plant, and 77,000 species of wild animals found in India. India lies at the confluence of Ethiopian. Palaeartic arid Indo-Malayan faunas and so, India possesses a number of interesting components from ach of these realms. For instance, the Ethiopian element is represented by the chinkara, the hyena, and the ratel, the palaeartic element is represented by the lynx, wolf and hangul, the Chinese element is represented by red panda and the musk deer, and the IndoMalayan element is represented by the hoolock gibbon, the elephant, antelope and the mouse deer.



There are also several endemic varieties like sloath bear, antelope (black buck), (four-horned antelope) and nilgai, All these biodiversities clearly indicate that India is a mega-diversity nation.



The following facts also clearly emphasise the fact that India is a mega-diversity nation: (a) Out of the 12, 28,153 life forms in the world reported till now, India has about 89,451 or7.28%, and more are likely to be discovered. (b) Nearly 70,000 insects have been identified in India till now. (c) Out of 35,000 described species of crustaceans, about 3,000 are found in India. (d) India’s fish fauna is rich with more than, 2,500 fish species known to occur in India. (e) There are other life forms consisting of 210 species of amphibians, 456 species of reptiles, 1,225 species of birds and 390species of mammals. (f) There are many species of animals endemic to the Indian sub-continent, mainly to India. For example, 38 species of mammals not found any where in the world are found in the Indian Subcontinent mainly in India. Similarly, 69 species of endemic birds and 214 species of reptiles are confined to the Indian sub-continent, mainly in India. Similarly 69 species of endemic birds and 214 species of reptiles are confined to the Indian Sub-continent, mainly in India (g) Again, for some species, India has the major population. For instance, nearly 60% of the world’s tigers, 80% of the world’s tigers, 80% of one-horned rhinoceros, 100% of the Asiatic lion, 65% of the Asiatic elephant are found in India.



(h) India has about 16,500 to 19,400 species of flowering plants which account for approximately 7% of all described species in the world. Of these, nearly 107 species are aquatic (i) India has also recorded 64 gymnosperms, 1,135 preridophytes, 2,850 bryophytes, 2021 lichens, 6,500 algae and 14,500 fungi



There are also numerous species unrecorded so far. It may not be out of place here to mention briefly the utility of India’s mega diversity. The utilities or uses of India are mega-diversity is: Wild plants in our biodiversity contribute significantly to the livelihood needs of the people. More than 1,000 species have been recorded to have food value. More than 3,000 species have been recorded for medicinal purposes, more than3,000 species have been recorded for use in fire, fodder, gum, dyes, colours, essential oils, scents, and also for religious purposes.



2.7. Hot Spots of Biodiversity



Meaning of Hot Spots of Bio-diversity: There are certain areas in the world endowed with super abundance of unique plant and animal species (i.e., endemic Species) but are under stress of various types of human activities, and so, are at serious risk of erosion or extinction. Such areas are called hot spots of biodiversity. In other words, areas which exhibit high species richness as well as high species endemism and are threatened by human activities are termed as hot spots of biodiversity. (It may be noted that an area is designated as a hot spot when it contains atleast 0.5% of the plant species as endemics.)



Importance of Hot Spots:



Hot spots of biodiversity have provided the valuable germplasm (i.e., gene pool) on which modern agriculture, horticulture, sericulture, pisiculture, poultry, dairying and piggery depend. Hot Spots of Biodiversity on a Global Level (i.e., in the World). There are 25 hot spots of biodiversity in the world. These hot spots, covering less than 2% of the world's land area, have about 50% of the terrestrial biodiversity. About 40% of terrestrial plants and 25% of vertebrate species are endemic and are found in these hot spots. Endemic plants are largely found in tropical rain forests. After the tropical rain forests, the second highest number of endemic plant species is found in the Mediterranean regions. Broadly, the hot spots are in the Western Amazon, Madagastar, North and East Borneo, North-Eastern Australia, West Africa and Brazilian Amazon forests.



Protection of Hot Spots:Hot Spots are not only the areas of high diversity and endemism, but are also threatened by human activities. More than 1 billion people (about 1/6)th of the world's population), most of whom are desperately poor people live in these areas. So, protection of these hot spots needs to be planned. Keeping in view the human settlement and tribal issues.



Hot Spots in India: As stated earlier, out of the 25 hot spots of biodiversity present in the world, two hot spots are present in India. Those two hot spots in India are the Eastern Himalayas and the Western Ghats 2.8 Summary All living organisms are an integral part of biodiversity and provide invaluable services to mankind. Since the dawn of human civilization, man has depended on the diversity around him. 2.9 Keywords



Genetic Diversity Species Diversity Ecosystem Diversity 2.10 Exercise 1. Name two hot spots of India. 2. What is species diversity? 3. What are the uses of hot spots? 4. What do you mean by endangered and endemic species?
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3.1 Introduction Biodiversity is the variety and variations in life forms occurring in nature which has sustained the harmonious existence of living organisms on earth. The components of Biodiversity are so interdependent that any change in any of the components in the biodiversity results in a major imbalance and threatens the biodiversity. It is true that Extinction or elimination of some species in the biosphere is a natural process of evolution. During the process of evolution some species may die, and some may be replaced by others.



3.2 Objectives After studying this unit we are able to understand



 Threats in biodiversity  Endangered and Endues species of India  Conservation of bio diversity – In - situ and Ex-situ conservation of bio-diversity.



3.3 Threats to Biodiversity In the geological period, some species died, and some had been replaced by other species. But the loss of species in the in the geological period that have been a slow process. However, with the Evolution of man, conflict between man and biodiversity (i.e., With plant life and wildlife) started, and the process of extinction of some of the species in the biodiversity has become fast in the recent years of human civilization thanks to the activities of modern man encouraged by science and technology. The present day scenario of biodiversity is change towards the human impact on biodiversity, leading to its loss. In the 20th century, the human impact has been so severe that thousands of species and varieties of plant and animal life become extinct annually. It is true that a number of plant and animal species have become extinct due to natural forces like volcanic eruption, earthquakes, glaciations, desertification, global warming, soil erosion, floods, droughts, forest fires, eutrophication, etc. But human beings and human activities are causing major threats to biodiversity in recent years. Tremendous rise in human population, urbanisation, industrialization, construction of high- ways and railway lines, large-scale plantations, commercial farming, deforestation, over-grazing, over-fishing, poaching of wild life; etc. have accelerated the loss of biodiversity.



Causes of Loss of Biodiversity: No doubt, there are many man-induced causes for loss of biodiversity. But the main causes of loss of bio diversity are:



1. Loss of Natural Habitats or Destruction of Habitats: Habitat is a place in which an organism lives, and it is characterised by physical features. Habitats are an important component of an eco-system, and habitat destruction is the greatest threat to loss of biodiversity. Habitat destruction is responsible for about 80% of the extinction of species. Natural forests and grasslands have been the natural homes of thousands of species of wild life. Due to the



losses of their natural habitats or natural homes, thousands of species of Animal life has perished in recent years. The loss of natural habitats may be total or in installments. When the loss of natural habitats is in installments, the habitat is divided into small and scattered patches, known as habitat fragmentation. Habitat fragmentation reduces populations so greatly that chance events like unfavorable weather can cause extinction of certain species of wild life. Habitat loss is one of the threats to biodiversity which may cause serious effect on the stability of the ecosystem. Habitat loss may be due to natural causes like forest fire, or anthropogenic causes like deforestation, killing of animals, etc.



Habitat loss is very high in tropical countries where the diversity of species is also high. Marine biodiversity is also under serious threat due to large-scale destruction of fragile breeding and feeding grounds of oceanic fish and other species as a result of excessive human intervention.



The wet lands are also destroyed due to draining, filling and pollution thereby causing huge loss of biodiversity.



When habitats and ecosystem are disturbed by man for various human activities. It causes a great threat to flora and fauna of that region. For instance, construction of dams and reservoirs construction of highways and railway lines, building of industries, felling of forest trees, etc. lead to loss of habitats and loss of biodiversity. Destruction or loss of habitats decreases the hiding places of animals and increases the chances of their predation. For instance, a forested area surrounded by towns, orchards, crop lands, plantations represents fragmented habitats. Due to this fragmented habitats, the species that live in deep forests start disappearing for want of space.



2. Poaching of Wildlife: Poaching of wildlife means illegal hunting of wild animals as a game or for the sake of animal products to be sold for money. Despite international ban on trade in products from endangered species, smuggling



of wildlife products like furs, hides, horns, tusks, etc. by mafia continues on a large scale, Poaching of endangered species in the international market. Poaching is carried on not only by mafia but also by tribal people living near the forests for obtaining products from the animals in the forests for getting food, shelter, etc. for their survival. Poaching of wildlife has led to extinction of various species in the biosphere.



3. Man-wildlife Conflicts:



Man-wildlife conflicts are also one of the causes for loss of biodiversity. The man-wildlife conflict started with the evolution of man. It intensified and increased due to the activities of modern man.



Conflict between man and wildlife has become an issue of survival for both wildlife and man. With the increase in human activities by modern man, and the encroachment of the natural habitats of wildlife by man, the natural habitat of wildlife, i.e., forest, has shrunk. The shrinkage of forest cover has compelled the wild animals to move outside the forests and enter villages and towns around the forests, and attack the agricultural fields, domestic animals, and sometimes, even human beings. This has made the people, i.e., the villagers kill the wild animals that have strayed into their villages. The result is loss of wild animals. Anthropogenic activities like developmental pressure, encroachment, over - exploitation, faulty management of forests and wildlife, etc. have also increased the man-wild life conflict and led to loss of wildlife and biodiversity.



4. Other Causes for Loss of Biodiversity: Besides the above three main causes, there are also some other causes responsible for loss of biodiversity. Those causes are:



(i) Introduction of exotic species have posed a threat to many native species. (ii) Over-exploitation of natural resources like reckless felling of trees, over-grazing, over-fishing, etc. also pose threat to wildlife and plants. (iii) Disturbance in migratory routes of animals like fish due construction of dams is also responsible for loss of animal life like fishes. For instance, as a result of the disturbance in their migratory routes, fishes are not able reach their spawning grounds and face extinction. (iv) Pollution particularly aquatic pollution is also responsible for loss of living organisms, i.e., marine life. (v) Official laxity in the implementation of Wildlife Protection Environment Protection Act, etc. is also responsible for loss of biodiversity. 3.4. Endangered and Endemic Species Meaning of Endangered Species: There are certain species of organisms which are so small in number that they become extinct. Such species of organisms are called endangered species. In other words, endangered species are those species of organisms that are in danger of extinction and whose survival is unlikely, if factors continue operating. Species whose numbers reduced to a critical level or whose habitats have been so drastically reduced are deemed to be in the immediate extinction. In this context, it is better to have some idea about vulnerable species, rare species and threatened species. Vulnerable species are those species that are likely to move into the endangered category in the near future, if the causal factors continue operating. These species include species with populations that have been seriously depleted and whose ultimate security is not assured. Rare species are those species with small populations that are not, at present, endangered or vulnerable, but are at risk. These species are usually localized within restricted geographical areas, habitats or thinly scattered over a more extensive range Threatened species refer to those species which are in one of the three categories, viz., endangered, vulnerable or rare.



Meaning of Endemic Species: Endemic species are species of organisms which are restricted to a particular area. In other words, these are species which exist only in certain conditions which are present in a definite area.



Endangered Species of the World: The International Union for Conservation of Nature and Natural Resources (IUCN) publishes the Red Data Book. The Red Data Book of the IUCN contains a list of endangered species animals and plants of the world. The Red Data Book serves as warning signal for those species which are endangered and, if not protected, are likely to become extinct in the near future. Over 6,000 species are officially acknowledged to be endangered species of the world. More than 1,000 species of animals are threatened for extinction. Some very soon, and some within a decade or so. Some of the endangered species of animals of the world are the African elephants, the largest land animal, the Asiatic or Indian elephants, all species of rhinoceros, particularly the Indian species-the Royal Bengal, the Siberian Tigers, the Mexican grizzly bear, the red wolf, the mountain gorilla, the Arabic oryx and the Asiatic lion. Chimpanzee population of Africa is also declining. The aquatic animals in the oceans are a1so endangered. For instance, 12 species of whales are endangered. Atleast 50 species of primates are in danger. Like many animals, many plants also are endangered. As stated earlier, the basic reasons for the extinction of wildlife and plants are: (i) Destruction of the natural habitats of animals due to expanding agriculture, industrialisation and urbanisation. (ii) Over-grazing by domestic animals that convert grasslands into deserts. (iii) Poaching of wildlife by man, (iv) Export of some species.



Endangered Species of India: India has 172 species of animals regarded as endangered species. These endangered species include 53 species of insects, 69 species of birds , 29 species of reptiles and 3 species amphibians. India has globally important populations of Asia's rare animals, such as the Bengal Fox, Asiatic Cheetah, Marbled Cat, Asiatic Lion, Indian Elephant, Asiatic Wild Ass, Indian Rhinoceros, Markhor, Gaur, Wild Asiatic Water Buffalo, etc. Some of the important endangered species of animals of India are: 1. Reptiles: Gharial, green sea turtle, tortoise and python. 2. Birds: Great Indian bustard, peacock, pelican, Great Indian hornbill, Siberian white crane, and pink-headed duck. 3. Carnivores: Indian Wolf, Red Fox, Sloth Bear, Red Panda, Tiger, Leopard, Striped Hyena, Indian Lion, Golden Cat, Desert Cat. Dugong 4. Primates: Hoolock Gibbon, Lion-tailed Macaque, Nilgiri Longur Capped Monkey, Golden Monkey.



Like many animals, many plant species of India also have become rare. For instance, beautiful orchids in forests have decreased in number. For instance, in1945, the number of orchids in Biligiri Ranga Hill was estimated at by a botanist, Edward Barns. In 1994-96, it was estimated to be not more 5. Alectra parasitica, an herb used for curing leprosy, available in Madhya Pradesh and in other places of India in abundance has become extinct in 1995.



Endemic Species of India: Out of a total of 81,000 species of animals in our country a large number is endemic. The Western Ghats particularly rich in amphibians (frogs, toads, etc.) and reptiles (lizards, crocodiles, etc) about 62% amphibians and 50% lizards are endemic to Western Ghats. Different species of monitor lizards (varanus), reticulated python and



Salamander, Lion-tailed Macaque, brown palm civet, Nilgiri, Thar, etc. are some important endemic species of India. Out of about 47,000 species of plants in our country, about 7,000 species are endemic. India has about 62% endemic restricted mainly to Himalayas, Khasi Hills and Western Ghats. Some of the important endemic flora of India includes orchids and species like sapria himalayana. uvalia lurida, Nephenthes,Khasiana, Pedicularis Perrater, etc.



3.5. Conservation of Biodiversity



Introduction: Biodiversity is important at every hierarchical level, genetic diversity, species diversity and ecosystem diversity. Though it is necessary for human beings to enjoy the benefits of biodiversity, it is equally important that biodiversity must be conserved by them in all its forms, and utilised in a sustainable manner.



Meaning of Conservation of Biodiversity: Conservation of biodiversity means the management of the biosphere in such a way that it may yield the greatest sustainable benefits to present generation, and at the same time maintain its potential to meet the needs and aspirations of future generations. In other words, it means the protection of genes, species and their numbers in population ecosystem or habits. In short, it means the maintenance or enhancement of biodiversity, particularly the plant species. Conservation of biodiversity involves protection, upliftment and scientific management of species at its optimum level in order to derive sustainable benefits for the present as well as for the future. It may be noted that conservation involves the management of not only the biotic but also the abiotic factors of the environment so as to maintain the life supporting system (air, water and soil) of the life forms.



Need for Importance of Conservation of Biodiversity: It was only in the year 1968, at an International Conference (UNESCO 1968) that the issue of conservation of flora and fauna was given importance and several recommendations were made. The international Union for the Conservation of Nature and Natural resources (IUCM) and other various International and National Organizations also initiated studies on the problem of conservation of biodiversity. The convention on Biological Diversity held in June, 1992 stressed the need for the conservation of biodiversity for sustainable development and perpetuation of human beings on the earth. The conservation of natural habitats and the protection of biological species diversity is important for several reasons.



The Various reasons which emphasise the importance of conservation of biodiversity are: (a) It is important to conserve the numerous varieties of plants, and animals. Each variety within a species contains unique genes, and the diversity of genes within a species increases its ability to adapt to pollution and changes in environment. (b) When varieties of plants and animals are destroyed, the genetic diversity within the species is reduced. By conserving biodiversity, resilience in species, habitats and ecosystem can be maintained to adapt to environmental changes (c) Conservation of biodiversity facilitates the maintenance of various kinds of communities, ecosystems and habitats in number and in distribution. (d) Conservation prevents introduction of exotic species by the man. (e) The conservation of natural habitats and the protection of biological species diversity is important for supporting sustainable development by protecting and using biological resources in such ways that do not reduce the world's variety of genes and species. (f) Conservation of biodiversity is essential to maintain the viability of ecological systems that support current production.



Methods of Conservation of Biodiversity: At the Convention on Biological Diversity, held in June, 1992, it was pointed out that conservation of biodiversity could be achieved through in-situ and ex-situ conservation. So, let us discuss the in-situ and ex-situ conservations.



In Situ Conservation Meaning of In-Situ Conservation: The Convention on Biological Diversity, 1992 has defined in-situ conservation as "The conservation of ecosystems and natural habitats, and the maintenance and recovery of viable population of species in their natural surroundings and, in the case of domesticated or cultivated species, in the surrounding where they have developed their distinctive properties.” From the above definition, it is clear that in-situ Conservation means conservation of species in its natural habitat, i.e., in places where the species normally occurs. In other words, in-situ conservation refers to the preservation of the genetic resources within the evolutionary dynamic ecosystem of their original or natural environment. It may be noted that in the case of in-situ conservation, to ensure the survival of the species, the entire natural habitat or the ecosystem is protected. That means, a large number of organisms are protected and maintained in the process. The strategy of in-situ conservation revolves around establishment of small or large protected area. Human activities like hunting, firewood collection, timber harvesting, etc. are restricted in these areas to those wild plants and animals which could grow and multiply in a protected environment. Merits of In-Situ Conservation: In In-Situ conservation of biodiversity has certain merits. They are:



i. In-Situ conservation is a cheap method of conserving biological diversity. ii. It is a convenient way of conserving biological diversity, as human beings play only a supportive role in this case. iii. In-Situ conservation, factors detrimental to the existence of the species concerned can be eliminated and can be allowed to grow in its natural environment in which it has been growing since long. Ex-Situ Conservation or Off-Site Conservation Meaning of Ex-Situ or Off-site Conservation: The Convention of Biological Diversity, 1992 defines ex-situ conservation as "the conservation of components of biological diversity outside their natural habitats. From the above definition, it is clear that ex-situ, conservation means maintenance and breeding of endangered plant and animal species under partially or wholly controlled condition, say in zoos, gardens, nurseries, laboratories, etc. In other words, it means conservation of components (i.e., plants and animals) away from their natural habitats. In short, it is the process of endangered species of plants and animals, which are under safe conditions, in safe environment. For instance, Zoos, botanical gardens, etc. are the most conventional methods of ex-situ conservation. Ex-situ conservation involves removal of germ-plasm resources (seed, pollen, sperm and individual organisms) from their original habitats and preserving them in botanical gardens, zoos, aquaria or gene seed banks. In the case of exsitu conservation, human care eliminates the stresses which living organisms experience in natural habitats and provides conditions necessary for a secure life and breeding. It may be noted that ex-situ conservation is an age-old practice, but the application of advanced scientific methods and technology has transferred the process of conservation into a well-organised method. The strategy of ex-situ conservation involves (i) identification of species to be conserved based on vulnerability of the species to extinction and economic, ecological or aesthetical importance of the species and the adoption of proper method of ex-situ conservation. Merits of Ex-situ conservation:



Ex-situ conservation has certain merits. They are: (a) Ex-situ conservation is important also for conservation of crop varieties for future improvement programmes. (b) Ex-situ conservation of wild varieties of domesticated crops provides great opportunities to plant breeders and genetic engineers to transfer desired traits in high-yielding varieties. Demerits of Ex-situ conservation: Ex-situ conservation has certain demerits. They are: (a) Ex-situ conservation techniques are costly. (b) It is not entirely possible to create ideal habitats for plant and animal species outside their natural habitats. (c) Seed banks, one of the ex-situ conservation techniques are ineffective for the growth of certain plant genera. (d) Ex-situ conservation can play only a limited role in biodiversity conservation (e) There is a risk of sudden destruction of biodiversity collection in ex-situ or off-site centres due to some local catastrophic events. Biodiversity Conservation Strategies: In this context of the study of conservation of biodiversity, it may not be out of place to refer to the comprehensive biodiversity strategies formulated by scientists from 100 of the world for the judicious use of natural resources. Some of the strategies proposed by these scientists to protect wild plants and wildlife are: i. Protection of useful animals, plants and their wild relatives both in their natural habitats (in-situ) and in Zoological and botanical gardens (ex-situ). ii. Preservation of critical habitats of the plant and animal species to promote their growth and multiplication.



iii. Giving priority in wildlife conservation programme to endangered species over vulnerable species and to vulnerable species over rare species. iv. Proper management of life supporting systems of the wildlife. v. In the case of hunting, the following system should be adhered to: a. The hunter must have a licence. b. Hunting of young animals should be prohibited. c. Hunting should be banned during the breeding season. d. Hunting of threatened species should be banned. Besides the above steps, the following steps also are suggested by the scientists: i.



The habitats of migratory birds should be protected by bilateral or multilateral agreements.



ii.



International trade in useful products of wild plants and animals should be regulated.



iii.



People should be educated on the importance of wildlife and its conservation.



iv.



Over-exploitation of useful products of wildlife should be prevented.



v.



Species and ecosystems should not be exploited beyond their productive capacities.



vi.



Priority should be given to the protection of unique eco- systems.



vii.



National parks and wildlife sanctuaries should be set up to safeguard the genetic diversity of species and their continuing evolution.



viii.



There should be legal measures for the protection of wild animals. For instance, in India, the Indian Wildlife: (Protection) Act, 1992 provides legal measures for the protection of wild animals.



ix.



To prevent further deterioration and extinction of useful worldlife, the National Conservation Programme should be co-ordinated with the international programmes specially with those of UNESCO, IUCN, UNEA, etc.



Important Biosphere Preserves, National Parks, Wildlife Sanctuaries And Gene/Seed Banks In India



In the context of the study of conservation of biodiversity, it is also desirable to know the important biosphere reserves, national parks, wildlife sanctuaries and gene/seed banks in India, which are ex-situ biodiversity conservation measures. The important biosphere reserves, national parks, wildlife sanctuaries and gene/seed banks in India are:



Name of the site



Area in Sq.km



Location(State)



Nilgiri



5,520



Part of wynad, Nagarhole Bandipur and Madumalai, Nilambur, Silent Valley and Siruvani Hills( Tamil Nadu, Kerala and Karnataka)



Nanda Devi



5860.69



Part of Chamoli, Pithogarh, Almora, Districts(Uttaranchal)



Manas



2,837



Part of Korajhar, Bongaigaon, Barpeta, Nalbari, Kamrup and Darang Districts(Assam)



Sundarbans



9,630



Part of Deeta of Ganga and brahmaputra river system(West Bengal)



Gulf of Mannar



10,500



Indian part of Gulf of Mannar between India and Srilanka(Andaman and Nicobar Islands)



Dehang Debang



5,112



Part of siang and debang Valley(Arunachal Pradesh)



Pachmarhi



4,926.28



Parts of Betul, Hoshaangabad and Chindwara Districts



Kanchanjanga



2,619.92



Part of Kanchanjanga Hills(Sikkim)



3.6 Summary



The biodiversity is vital to human survival as it provides food, medicine, materials for shelter, clothing, tools etc. These facts signify that biodiversity has great value. 3.7 Keywords Endangered and Endemic Species



3.8 Exercise 1. List the various types of Biodiversity 2. Give four uses of Biodiversity 3. What is Biodiversity? 4. What are the various threats of biodiversity? 5. What is value of Biodiversity? 6. What is the need for conservation of biodiversity? 7. Write the differences between In Situ and Ex Situ.
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3.1.Introduction Environmental problems have been rising at an alarming rate owing to population growth, industrialization and urbanization. This has necessitated greater concern for and stress on environmental problems in Government’s policies of the economic development. This unit emphasizes on the various laws and public awareness to protect the environment. 3.2 Objectives After studying the unit, you will  Learn about the various issues which enforced the various laws  Understand the various acts on air, water, wild life to prevent pollution and protect wild life  It also deals with public awareness



3.3 Issues Involved In Enforcement Of Environmental Legislations Introduction In India, there are constitutional provisions for the protection of the environment laid down in Articles 48A and Articles 51A. Besides the constitutional provisions for the protection of environment, there are also about 200 central and state Legislations to protect our environment. However, there is a wide gap between what is provided in the legislations and what is actually practiced in regard to environmental protection. This is due to the fact that there are some issues in the enforcement of environmental legislations. Issues Involved in the Enforcement of Environmental Legislations: 1. The main objective of forestry in India has been its commercial exploitation at the cost of the long-term ecological security. The various provisions in our legislations regarding forestry have not been properly observed. The result is decline in forest cover in the country. 2. Despite the existence of the wildlife Act, poaching of wild animals goes on. Several species of wild life have become extinct because of poaching. Poaching is not effectively checked, because there are no stringent provisions in the wildlife Act to punish the poachers, and the majority of the people of India are not perturbed by large-scale poaching of wild animals. 3.



In the Environment Protection Act, all powers in respect of environmental protection are vested in the hands of the Central Government, and the State Governments do not have sufficient powers to enforce the provisions of the Act. This excessive centralization of powers is an important hurdle for the efficient enforcement of the provisions of the Act.



4. There is a clause in the Environment Protection Act which provides that if an offence is punishable under this Act and also under any other Act, the offenders should be punished under the other Acts, and not under this Act. The penal provisions of the other Acts are less stringent than the penal provisions of this Act. This has reduced the effectiveness of penal provisions, and allowed the offenders to get away with minor punishment.



5. There are enough legislations in India for the protection of environment. But the authorities responsible for the enforcement of the various environmental decisions are different. This is also an issue involved in the effective enforcement of environmental legislation. 6. Ineffective enforcement of the safety provisions of some of the environmental legislations, such as the factories act, the various pollution control acts, is a major issue or problem connected with the enforcement of environmental legislations. 7. The society’s response to crimes of pollution is not quite serious. This Luke-warm or unfavorable response of the society to crimes of pollution is also one of the issues in the enforcement of environmental legislations. 8. Lack of knowledge of the pollution control laws on the part of stakeholders, i.e., the business community and the individuals, and the indifference of intellectuals to the environmental degradation also one of the issues connected with the effective implementation of environmental legislations. 3.4 Environment Protection Act Introduction: The Environment (Protection) Act, 1986 came into force on 19 th November, 1986. This Act extends to the whole of India. Objective of the Act: This Act provides for the protection and improvement of environment and for matters connected therewith. Definition of Certain Terms: Section 2 of the Act defines certain terms connected with environment. Some of the terms defined by the Act are: a. Environment: Environment includes water, air, and land and the inter-relationship which exists among water, air, and land human beings, other living creatures, plants, micro-organisms and property.



b. Environmental Pollutant: Environmental Pollutant means any solid, liquid or gaseous substances present in such concentration may be or tend to be, injurious to environment. c. Environmental pollution: Environmental pollution means the presence of any solid, liquid or gaseous substances present in such concentration may be or tend to be, injurious to environment. Powers of the Central Government: Section 3 of the Act has empowers the Central Government to take all such measures as it deems necessary or expedient for the purpose of protecting and improving the quality of the environment, and preventing, controlling and abating environmental pollution. In Particular, it (i.e., the Central Government) can take measures with respect to the following matters: i.



Co-ordination of actions by the State Governments, officers and other authorities.



ii.



Planning and execution of a nation-wide programme for the prevention, control and abatement of environmental pollution.



iii.



Laying down standards for the quality of environment in its carious aspects



iv.



Laying down standards for emission or discharge of environmental; pollutants from various sources, whatsoever.



v.



Restriction of areas in which any industries, operations of processes or class of industries, operations or processes shall not be carried out or shall be carried out subject to certain safeguards.



vi.



Laying down procedures and safeguards for the prevention of accidents which may cause environmental pollution and remedial measures for such accidents.



vii.



Laying down procedures and safeguards for the handling of hazardous substances.



viii.



Examination of such manufacturing processes, materials and substances as are likely to cause environmental pollution.



ix.



Carrying out and sponsoring investigations and research relating to problems of environmental pollution.



x.



Collection and dissemination of information on environmental pollution.



3.5 Air (Prevention and Control of Pollution) Act The Air (Prevention and control of pollution) Act, 1981 came into force in 29 th March, 1981. This Act extends to the whole of India. The important features of this Act are: i.



This Act empowers the Central and State Pollution Control Boards to declare pollution control areas, restrictions on certain industrial units, authority of the Boards to limit emission of the air pollutants, power of entry, inspection, taking samples and analysis, penalties, offences by companies and Government and cognizance of offences,etc.



ii.



The Act specially empowers State Government to designate air pollution areas and to prescribe the types of fuel to be used in the designated areas. Under this Act, no person can operate certain types of industries without the consent of the State Board.



iii.



This Act empowers the Central Board to advise the Central Government on matters of air pollution, Coordinate the activities of the State Boards, lay down desirable air quality standards, and trained human resources to monitor pollution.



iv.



This State Boards are empowered to establish laboratories and appoint Government analysts for analyzing samples of air or emissions for purpose of implementing the Act.



v.



The State Governments are empowered by this Act to declare any area within the State as air pollution control area after consulting the State Board. The government can prohibit the use of certain fuels, materials or appliances which may cause air pollution.



Water (Prevention and Control of Pollution) Act The Water (Prevention and Control of Pollution) Act of 1974 came into force on 23 rd March, 1974. It was amended in 1988. This Act applies to the whole of India. The important features of this Act are: i.



This Act provides for the establishment of central and State boards for the prevention and control of water pollution.



ii.



Under this Act, the Central and State Boards are given powers to prevent water pollution, take water samples and their analysis, discharge of sewage, trade effluents, etc.



iii.



The 1988 Amendment to this Act requires that there should be no discharge of trade effluent or sewage without the permission of the State Board, If any industry contravenes this provision, it can be closed immediately.



iv.



The State Board can demand any information from any person in order to ensure compliance with the provisions of this Act.



3.6 Wild Life Protection Act The Wildlife (Protection) Act as amended in 1983, 1986, 1991 and 2003, provides for the protection of wilds animals, birds and plants to ensure ecological and environmental security of the country. This Act seeks to: i.



Constitute a Wildlife Advisory Board for each state.



ii.



Regulate hunting of wild animals and birds.



iii.



Lay down the procedures for declaring areas as Sanctuaries, National Parks, tec.



iv.



Regulate possession, acquisition or transfer or trade in wild animals, animal articles, etc.



v.



Provide penalties for the contravention of this Act.



vi.



Provide for captive breeding programme for endangered species.



3.7 Forest Conservation Act The Forest (conservation) Act, 1980, as amended in 1988, is concerned with the conservation of forests. The main features of this Act are: i.



This Act covers all types of forests, including reserved forests, protected forests or any forested land irrespective of its ownership.



ii.



This Act, as amended in 1988, provides that the leasing of forest land to persons or any authority, corporation, agency or any other organization not owned, managed or controlled by Government, and clearing of trees which have grown naturally in any forest land for the purpose of using it for re-afforestation also, will require prior approval of the Central Government.



iii.



This Act contains a punitive provision for the enforcement of machinery.



iv.



The 1992 Amendment to the Forest (Conservation) Act allows some non-forest activities in forests, without cutting trees or limited cutting with prior approval of Central Government.



Those activities are setting of transmission lines, seismic surveys, exploration, drilling and hydro-electric projects. v.



Wildlife sanctuaries, National Parks, etc. are totally prohibited for any exploration or survey under this Act without prior approval of the Central Government, even if no tree-felling is involved.



vi.



Cultivation of the coffee, spices, rubber and plants where are cash crops are included in nonforestry activity is not allowed in reserve forests



vii.



Even cultivation of fruit-bearing trees, oil-yielding plants or plants of medicinal value in forest areas has to be first approved by the Central Government.



viii.



Mining is a non-forestry activity, and so, for mining in a forest area, prior approval of the Central Government is mandatory.



3.8 Public Awareness Need for Public Awareness of Environmental Problems: Environmental problems have been rising at an alarming rate owing to population growth, industrialization and urbanization. This has necessitated greater concern for and stress on environmental problems in the Government’s policies of economic development. But the implement of the policies of the Government as regards environment will be effective only with public support and participation. For securing public support and participation in environmental problems, public awareness and understanding of the key environmental problems is quite necessary. Meaning of Public Awareness of Environmental Problems: Public awareness of environmental problems means making the public aware of the key environmental problems so as to get their support for the active participation in the solution of environmental problems. Significance of Public Awareness of Environmental Problems: Public Awareness of environmental problems, i.e, the awareness of the general public including the stakeholders such as the business community, local authorities, etc, on important environmental problems, is quite essentials for gaining public support for and participation in the solution of environmental problems.



Different ways of Creating Public Awareness for Environmental Problems: 1. Besides the Government agencies, the Co-operation and active participation of nongovernmental organizations (NGOs) should be enlisted for creating public awareness and public support for environmental problems. 2. Environmental education, both formal and informal, is another means if creating public awareness and support for environmental problems, Formal environmental education covers inclusion of environmental studies in the curricular of schools and colleges, training of teachers on environmental issues and development of research centres on environmental problems, distribution of awareness aids, such as pamphlets on environmental problems, etc. 3. The mechanism for sharing of information, knowledge and experience on environmental issues and their solutions should be strengthened. 4. A change in the behaviour and attitude of individuals and the society, towards environmental issues should be motivated through media, i.e., print media, radio, television, etc. 5. Greater emphasis should be laid on the adoption of flexible strategies, tailored to each region to create public awareness. 6. Through local, national and international seminars and workshops on environmental issues, public awareness can be created and public support can be secured. 7. Through programmes, such as observance of Earth Day, National Environment Awareness Week, etc., public awareness can be created and public support can be secured for environmental issues. Creation of Public Awareness in India: In India, the Centre for Environmental Education (CEE) established in may 1984, having its head office in Ahmedabad and branch offices in many cities, including Bangalore, and supported by the Ministry of Environment and Forests, Government of India, is working towards the creation of public awareness of the environment and sustainable development. 3.9 Summary Environmental Problems have been arising at an alarming rate owing to population growth, industrialization and urbanization. Implementation of the policies of the government as regards environment will be effective only with public support and participation.



3.10 Keywords Wild life Protection Act Forest Conservation Act Environment protection Act Air (Prevention and control Pollution) Act 3.11 Exercise 1. What are the different ways of creating public awareness for environmental problem? 2. Active participation of NGOs for environmental problem 3. Formal and informal education on environmental issues 4. Sharing of information with others 5. Change in the behaviour and attitude of individuals and society 6. Through Seminars, workshops 7. By observing Earth Day, National Environment Awareness week, Public Awareness cann be created.
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4.1.Introduction There are many issues of human population concerning environment. It includes population growth, population explosion, Family welfare Programmes. Thus polluted environment or deterioration in the quality of environment adversely affects human health and increases the incidences of many diseases. Human rights represent the basic value. All human rights enshrined in Universal Declaration of Human rights are specified as fundamental rights in the constitution of India. The unit also emphasizes on women and Child Welfare Programmes and their needs. The unit also speaks on Role of Information Technology in Environmental and Human Health



4.2.Objectives After studying this unit you will a. Understand problems of over population b. Identify various Women-Child Programmes and understand about their c. Learn on the Role of Information Technology in Environmental and Child Health Introduction: There are many issues of human population concerning environment. Some of the important issues are: 4.3.Population Growth: Variation among Nations Distribution of Population Man lives in almost every part of the earth. He is found even in the highest mountains like the Himalayas, in the thickest forests like the Amazon, in the hottest deserts like the Sahara and in the



coldest wastes like the Tundras. But human life id spread on the surface of the earth not like a sheet of oil, but in patches. Further, it is unevenly distributed. In some regions, population is dense, and in others it is sparse. For instance, about 12% of the world’s population lives in Europe which accounts for just 4% of the total land area, and about 50% of the world’s population lives in Asia ( excluding Asiatic Russia), which accounts for only 20% of the world’s total land surface. On the other hand, only 10% of the world’s population lives in Africa, which accounts for about 25% of the world’s total area, and only 15% of the world’s population lives in Americas(i.e., North America and South America), which account for more than 25% of the world’s total land surface. Again, the distribution of population within the different continents is also uneven. For instance, in Asia, China and India have huge population. On the other hand, the countries of Central Asia have meager population. In Europe, more people live in Northern and western countries than in the Southern and Eastern European countries.



4.4 Factors influencing the variation in population Among Nations: As stated above, the distribution of population varies among nations. There are several factors influencing the distribution of population or the variation in the distribution of population among nations. The factors which influence the distribution of population may be classified into(1) Geographical Factors,(2) Economic factors, (3) Political factors,(4) religious factors, (5) Social factors,(6) Historical factors and (7) Miscellaneous or other factors 1. Geographical Factors: The important geographical factors which influence the distribution of population are as follows: a. Climate Climate plays the most important role in the distribution of population. Though man is able to adjust himself to adverse climatic conditions, his settlement is very much influenced by climatic conditions. Generally, regions of favorable climate, such as the cool temperate oceanic climate, the Mediterranean climate and the monsoon climate attract dense population. For instance, the countries of Western Europe, the Mediterranean countries and the countries if South-East Asia are densely populated because of their favorable climate. On the other hand, regions of unfavorable climate, such as extreme



heat and excessive moisture, maximum dryness and severe cold so not attract people. For instance, the hot and wet equatorial regions like the Amazon basin in South America and the Congo in Africa, the hot deserts like the Sahara and the Kalahari in Africa, the Atacama in South America, Saudi Arabia and Thar (Rajasthan) in Asia and the Great Desert of Western America, the cold Deserts like the Patagonian deserts in South America and the Gobi desert in Asia and the cold tundra regions like Northern Siberia, etc. do not have much population because of their unfavorable climate. b. Topography: Topography or relief influences human settlement considerably. Generally, plains are favorable for human settlement for many reasons. First, towns and cities can be easily built on plains because of the availability of level lands. Secondly, transport and communication systems can be easily developed on plains. Thirdly, the important economic activities like agriculture, manufacturing and commerce can be easily developed on plains. As plains are favorable for human settlement, though they occupy only 50% of the land surface of the world, they support more than 90% of the world’s population. On the other hand, mountains are not favorable for human settlement for many reasons. First, it is difficult to build towns and cities on mountains because of the scarcity of level lands. Secondly, transport systems, such as roads and railway lines cannot be easily developed on mountains. Thirdly, the rugged terrain of mountains makes all economic activities difficult and costly. Lastly, natural calamities like landslides, earthquakes and volcanoes are very common in mountains. c. Soil Soil influences the distribution of population by determining the possibility of agriculture. Generally, areas of fertile soil encourage agriculture and thereby support dense population. For instance, the alluvial soils of the river valleys of the Ganges in India, the Indus in Pakistan, the Yang-tse-Kiang and the Hwang-ho in china, the Nile in Egypt and the Mississippi in the USA are very fertile and so they have supported dense population. Similarly, the volcanic soils of java and the black soils of Russia are rich, and so, they have attracted dense population. On the other hand, areas of infertile soil, such as the leached soils of the equatorial forest regions are unsuitable for agriculture, and so, they restrict human settlement. d. Existence of Minerals:



Mineral deposits, whether coal deposits, iron ore deposits gold deposits or oil reserves play an important role in the distribution of population. People tend to concentrate near the mnes to work them up. For instance, the presence of coal and iron ore has attracted huge population in the Ruhr basin in for this reason that most of the agricultural countries of south East Asia are densely populated. Large-scale commercial activities also encourage dense population. That is why most of the commercial centres of the world are densely populated. On the other hand, hunting, fishing and pastoral industries support only thin population. 3. Political Factors Political factors also influence the distribution of population. If the government of a country offers incentives for the growth of population, there will be dense population. On the other hand, if the government of a country adopts vigorous family planning measures, the growth of population will be checked. Further, political situation also affects the density of population. Political stability, providing security of life and property, contributes to dense population. On the other hand political instability leads to sparse population. Again, the fear of wars in some areas causes sparse population in those areas. For instance, the density of population is generally low in border areas on account of the fear of wars. 4. Religious Factors: Religious factors also play an important role in the growth of population 5. Social factors: Social factors also exercise their influences on the growth of population. For instance, largesized families are considered as a measure of security in certain areas of the world, and so, there will be dense population in such areas. Similarly, some people desire to have male children to look after them in their old age, and the desire to have male children will contribute to the growth in population 6. Historical factors: Historical factors also influence the distribution of population. In many cases, past population distribution has influenced present population distribution. For instance, the present high density of



population in the Nile Valley of Egypt and the Gangetic Plains of India is partly attributed to the fact that these regions were densely populated in the past. 7. Miscellaneous or other factors Other factors, such as education, scientific ad technological development, advancement of medical science, etc also influence the distribution of population.



4.5 Population Explosion-Family Welfare Programme Meaning of population explosion: Population Explosion may be defined as very high increase in the growth of population in a specific area at a given time. Population explosion or Over-population in India: India is one of the most densely populated countries of the world. India’s population is the second largest in the world, next only to China. Though the total land area of the country of the country is only 2.4% of the total land area of the world, its population is about 17% of the world’s population. Not only is the population of India is very large, but it has also been growing at a very high rate. In India, about 30 babies are born every minute, 55,000 babies are born every day and about 13 million babies are born every year. It has been rightly remarked that India adds one Australia (i.e., the population of Australia) to its population every year. The yearly increase in population as per the 2001 census is 1.95%. Is India Over-Populated? A country is said to be over-populated, when the present stage of its economic development cannot maintain the population with a reasonable degree of standard of living. On an examination of India’s population, its present stage of economic development and the standard of lining of the masses, it is quiet clear that the present economic development of India cannot maintain the existing population with a reasonable degree of standard of living. Further, though the density of population on India is much less than those of countries like Britain, Belgium, etc the present density of population is definitely very high for an agricultural economy like India. So, the logical conclusion can be that the



population of India is far in excess of what the country can support. In other words, India is definitely over-populated. There has been population explosion in India Checking the Growth of Population: Need for checking the Growth of Population: One of the most serious problems which India is facing today is the rapid growth of population. The rapid growth of population is seriously threatening the economic progress of the country. So, the growth of population should be checked. The growth of population should be checked for many reasons. The reasons that emphasize the controlled growth of population (i.e., for controlling the growth of population) are: i.



If the growth of population is not checked, the fruits of economic development cannot be enjoyed by the common man.



ii.



Controlled growth of population is also necessary for improving the per capita income and the standard of living of the people, which is very low at present.



iii.



If the population explosion is not held in check, the existing problem of unemployment and the under-employment becomes unmanageable.



iv.



If the rapid growth of population is not controlled. Not only the expenditure on the provision of fair amount of housing, medical and education facilities to the society will increase, but it will also become impossible for the Government to provide such facilities.



v.



The quality of our population is low. So it should be improved through general ans technical education, training and the better living and working conditions. This is possible only when there is controlled growth of population.



Measures for checking the Growth of Population: The problem of over-population can be solved by adopting measures to check the rapid growth of population For checking the growth of population, the following measures may be adopted: 1. Family planning measures: Family planning means planning the number of children in the family (i.e., reducing the number of children n the family) by conscious efforts. The motto of the family planning is “child by choice and not by chance” or “child by desire not by accident”. Family planning contributes to better



parents, better children and happier homes. So, family planning should be adopted as the most important measure for checking the growth of population. Family planning methods are of two main types: they are: A. Birth Control Methods Birth control methods, usually refer to artificial methods of birth control. They include the following: a. Use of rubber contraceptives by males b. Use of pills by females c. Use of loops by females d. Sterilization for both males and females( i.e., vasectomy for males and tubectomy for females) e. Abortion (i.e., medical termination of pregnancy) B. Other family planning methods: The other planning methods include the following: a. Practice of celibacy (i.e., remaining unmarried). b. Postponement of marriage( i.e., late marriage) c. Observance of moral or self restraint. 2. Provision of general education to the people Illiteracy of the people is one of the causes responsible for the rapid growth of population in India. So, general education should be provided to the masses to check the growth of population. Education will make the people understand the importance and benefits of family planning from their own point of view as well as from the point of view of the nation.



3. Reduction of infant mortality: Reduction of infant mortality is one of the measures for controlling the growth of population. When the infant mortality is reduced and the masses are quite sure that their children will live long, they will definitely come forward to adopt birth control methods. 4. Improvement of the status of women:



The status of the women should be improved socially, economically and politically through education and increased employment. Improvement in the status of women will definitely make them realize that they are not mere child-bearing machines. It will also make them understand the importance of family planning and do the needful in reducing the size of the family. 5. Effective propaganda of family planning: Effective propaganda of family planning should be undertaken through mass media, such as radios, films. Newspapers, posters, etc. Through these media, people must be informed, educated and induced to adopt family planning in their own interests as well as in the interests of the nation. 6. Provision on incentives: Incentives, such as cash payments and promotion in jobs, and free education, preference in admission to technical courses to the children, etc should be given to the people who accept and adopt family planning 7. Introduction of disincentives: Disincentives, such as withholding of promotion, denial of concessions and exemptions, etc should be introduced in the case of those who do not adopt family planning 8. Raising of standard of living of the masses: The standard of living of the masses should be improved. People with higher standard of living will, generally, have small family. 9. Provision of wide varieties of recreation facilities: Wide varieties of recreation facilities should be provided to the masses. When the masses have wide varieties of other recreation facilities, procreation will cease to be the main recreation.



10. Urbanisation:



Urbanisation (i.e., development of towns, cities and trade centres), can be adopted to control the growth of population. Urbanisation will result in reduction in birth rate. In fact, the lower birth rate in western countries is pertly due to increased urbanisation. 4.6 Family Welfare Programme Introduction: The Government of India has realized over time that family planning can succeed only if child survival rate is increased. Again, for the success of family planning, maternal mortality rate should be reduced. Recognising the close relationship that exists between high birth rate and high infant mortality and maternal mortality, high priority is given to maternity and child health programme, and family planning programme has been renamed as family welfare programme to take care of the problems of maternity and child health. Objectives of Family Welfare Programme: 1. To reduce the child mortality rate or to improve the child survival rate. 2. To reduce maternal mortality rate 3. To check the growth of population. Measures of Maternal and Child Health Services: With the above objectives in view, the Government of India has introduced a number of maternal and child health services under the family welfare programme. Those services are: a. Reproduction and Child Health Programme. This programme is in operation today in the entire country. This programme follows a differential strategy with districts as the basis with inputs linked to the needs of the area as well as the capacity for implementation. This programme combines the objectives of reproductive health, child survival and fertility regulation. This programme is mainly offered through primary health infrastructure. The overall goals of this programme are reproductive health and choice and to contribute to the World Bank, UNICEF, etc. This programme is reviewed extensively and regularly, and on the basis of the findings of the survey, new schemes are introduced. b. Universal Immunisation Programme:



This programme was launched in 1985 to reduce infant and child maternal mortality by providing protection against six vaccine-preventable diseases, viz, tuberculosis, diphtheria, pertussis, tetanus, polio and measles. The immunisation programme has wide coverage and has become popular all over the country. c. Pulse Polio Programme: Pulse polio Programme was launched in 1995. Under this programme, all children of 0 to 5 years are given two doses of oral polio vaccine at an interval of six weeks. This programme has remarkable success. About 6 crore children have been given polio drops, and the polio cases have declined in the country. d. Hepatitis-B Project: The Government has decided to introduce Hepatitis-B vaccine for infants under the Universal Immunisation programme on a pilot basis in areas which are at high risk for Hepatitis-B. It id implemented in slum areas of 15 metropolitan cities during 2002-03 and 32 districts during 2003-04. The coverage of this programme will be expanded during the tenth five-year plan. e. Maternal Health programme: The existing maternal health situation is not good. India’s maternal-mortality rate is 407 per 1 lakh live births. To tackle this problem, a number of measures have been introduced under the maternal health programme. Those measures are provision of emergency obstetric care through the establishment of first referral units, promotion of institutional delivery by providing round the clock delivery services, ensuring pre-natal check-ups, provisions of funds for transportation costs of the pregnant women from poor families, etc. f. Medical Termination of Pregnancy: Unsafe abortion is one of the causes of maternal mortality. About 8.9% of maternal deaths in India is due to unsafe abortion. To overcome this problem, the medical Termination of pregnancy Act was enacted to provide for medical termination of pregnancy and to reduce the maternal mortality due to unsafe abortions. Under this Act, termination of pregnancy can be done up to 20 weeks, if pregnancy is likely to harm the mother in the existing circumstances, rape and contraceptive failures. New techniques have been introduced in order to increase the access and decentralize early safe abortion service at the grass root level in the health care system. g. Rural Health Infrastructure



In the rural areas, health care services are provided through a network of integrated health and family welfare delivery system. An extensive network of 3.043 community health centres, 22,482 primary health centres and 1,37.311 sub centres with indoor beds, well-equipped laboratories and X-ray facilities have been set up to provide health care at the grass root level. h. Prevention of Pre-Natal Determination In order to check foeticide, the Pre-Natal diagnostic Techniques (Regulation and Administration of Measures) Act, 1994 was passed. This Act prohibits determination and disclosure of the sex of the foetus. Environment and Human Rights Human health is directly related to environment. Human life is affected by the quality of environment. Human health will be good, when there is clean and hygienic environment. If the environment is polluted and not safe, human health will be adversely affected. Sets of Environment that Affect Human Health: Human Health is affected by three sets of environment. They are: i.



The quality of environment in the place where man lives



ii.



The quality of environment in the place of work



iii.



The quality of environment in the places around him i.e., in public places.



Adverse Effect of Polluted Environment on Human Health: The polluted environment on deterioration in the quality of environment adversely affects human health, and increases the incidence of many diseases. WHO has estimated that as much as 23% of global burden of diseases is associated with adverse environmental factors. Some of the diseases caused by adverse environment, i.e., environmental pollution, are diseases, such as common cold, cold influenza, chicken pox, tuberculosis, asthma, etc caused by air pollution, and diseases, such as cholera, typhoid, dysentery, internal disorders etc caused by water pollution. Protection of Human Health: Protection of Human Health is quite essential fir man to live a good and healthy life. Primary health care against all human diseases is the key to attainment and maintenance of good health. Education concerning health problems and the another measure for attaining good health. 4.7 Human Rights Definition and Meaning of Human Rights:



In the words of D. D. Basu, “Human rights are those minimum rights which every individual must have against the state or other public authority by virtue of his being a member of human family irrespective of any other consideration”. Section2(a) of the Protection of Human Rights Act of 1993 of India defines human rights as “the rights relating to life, liberty, equality and dignity of the individual guaranteed by the constitution or embodied in the international covenants and enforceable by courts of India”. From the above definitions, it is clear that human rights are the basic, inherent, inalienable and natural rights of a human being, which accrue to him by virtue of his being a human person, irrespective of caste, creed, color, race, religion, sex, language, ideology or nationality. In other words, human rights are rights which accrue to an individual by virtue of his being a human being, and without which he cannot live as a human being. Chief Characteristics of Human Rights: The chief characteristics of human rights are: i.



Human rights represent the basic values cherished by human beings from ancient time.



ii.



Human rights exclusively belong to human beings, who are rational beings.



iii.



Human rights accrue to an individual by virtue of his birth alone. So, they become operative with his very birth



iv.



As Human rights accrue to individuals by virtue of their being human beings, they are inherent in all human beings, irrespective of their caste, creed, color, race, religion, sex, nationality, etc



v.



Human rights are universal. That is, they can be found virtually in every culture, civilization, religion, philosophy, etc and they belong to all human beings across the world.



vi.



Human rights can be sought only in an organized society or community, i.e., in a state where civil and social order exists.



vii.



Human rights recognize the values of dignity, worth and equality of all members of the human race.



viii.



Human rights are inalienable. That is, neither the people can give them up nor they can be taken away from the people by the state, because without these rights, people cannot lead a dignified and decent human life.



ix.



‘Human rights’ is a generic term,. The term covers civil and political rights, and social, economic and cultural rights.



x.



Human rights are indivisible, interdependent and interrelated.



xi.



Human rights are intended to protect the dignity of the individual and create conditions in which he can develop his personality to the fullest extent.



xii.



Human rights are recognized and protected not only by national laws, but also by international laws. A number of International covenants and declarations have ben adopted by the international community for the promotion and protection of human rights.



Universal Declaration of Human Rights: The Universal Declaration of Human Rights was adopted by the General Assembly of the United Nations on 10th December,1948. It is a landmark in the history of international movement for promotion and protection of Human Rights. The main objective of the Universal Declaration of Human Rights is to present the ideals of human rights and freedoms in order to inspire everybody to work for their realization. The Universal Declaration of Human Rights of 1948 specifies a broad range of human rights in a number of Articles. They are: Article 1: All human beings are born free and equal in dignity rights. They are endowed with reason and conscience and should act towards one another in a spirit of brotherhood. Article 2: Everyone is entitled to all the rights and freedom set forth in this Declaration, without distinction of any kind, such as race, color, sex, religion, political or other opinion, national or social origin, property, birth or other status. Furthermore, no distinction shall be made on the basis of the political, jurisdictional or international status of the country or territory to which a person belongs, whether it be independent, trust, non-governing or under any other limitation of sovereignty Human Rights in India:



All the human rights enshrined in the Universal Declaration of Human Rights are specified as fundamental rights in the constitution of India or held as fundamental rights by the Supreme Court of India. 4.8 Value Education Need for Value Education: There is a growing erosion of essential values in the modern society. So, there is the urgent need for value education in schools and also in colleges. That is why, the National Policy on education(1986) has laid emphasis on the urgent need for Value Education. The National council for Education Research and Training (NCERT) also has laid stress on imparting Value Education in Schools. Meaning of Value Education: Value Education is not synonymous with character forming. Character forming is just a part of Value Education. Values are a set of principles or standards of behaviour that are considered desirable and important by the society, and failure of a person to uphold them will subject him to blame and criticism. Value Education means inculcating the society in the students through education. In other words, Value Education refers to planned educational programmes aimed at the development of proper attitudes, values and character in the students. Value Education covers a wide range of learning and teaching activities, covering physical health, mental health, etiquette and manners, social behaviour, civic rights and duties, and religious training. In short, Value Education covers all aspects of personality development, i.e., intellectual, social, moral and spiritual development.



Objectives of Value Education: Value education has a number of objectives. Some of the important objectives of value education are: i.



Full development of child’s personality in its physical, mental, emotional, and spiritual aspects.



ii.



Inculcating of good manners and responsible and co-operative citizenship



iii.



Development of respect for the dignity of the individual and the society



iv.



Inculcation of spirit of patriotism and national integration



v.



Developing democratic way of thinking and living



vi.



Developing tolerance towards and understanding different religious faiths.



vii.



Developing a sense of human brotherhood at the social, national and international levels.



Tools to Impart Value Education: There are a number if tools to impart value education. Some of the important tools are: a. Social and ethical values from day-to-day situations may be taught in the classroom b. Biographies of great men, and sayings of great men on current social and political events may be taught in the class room c. Yoga and other activities, which develop self-discipline among students, may be taught in the classroom d. Group activities like social camps, service camps, visits to hospitals, visits to places of worship of different faiths etc should form part of the content of value education e. Discourses on the lives of spiritual leaders should be arranged to inculcate values like selfsacrifice, love for truth, and the ultimate value of life f. Personality development retreats should be held for students to develop self-control, punctuality, respect for others, co-operation with others, value of silence, etc g. Community prayers in the school campus should be regularly held h. Good values can also be fostered by teachers on their students by leading a life full of discipline and values.



Value Education in India: Inculcating of personal, social and moral values was the foundation of the ancient gurukul system of education in India. But the present system of education in India has not given much importance to imparting of value education. This has necessitated the adoption of special steps to adoption of special steps to impart value education. 4.9 AIDS/HIV



HIB stands for Human Immuno deficiency Virus and AIDS stands for Acquired Immuno Deficiency Syndrome. AIDS is a collection of symptoms and infections in human beings, resulting from the specific damage to the immune system caused by infection with the human immuno deficiency virus. Symptoms of AIDS: 1. Loss of 10% or more body weight 2. fever of unknown origin 3. Pneumonia, brain tumor, hemorrage and diarrhea 4. Ulcers in the mouth Causes of AIDS: 1. Transmitted through direct contact of the mucous membrane of the blood 2. Blood transfusion containing HIV 3. Body fluids such as semen, Vaginal Fluid, breast milk from infected person 4. Use of contaminated syringes HIV infection is transmitted in the following ways: 1. Through sexual contact 2. Through exposure to infected body fluids 3. Through Mother to Child transmission Impact of HIV/AIDS: 1. causes death to affected persons 2. will nor be able to do work 3. They are not respected by the society. Treatment of HIV/AIDS There is no cure for AIDS. Vaccine against HIV or AIDS. There are only some methods of prevention of HIV/AIDS. Avoiding exposure to HIV virus is the only method of prevention. Safe sexual relations (i.e., use of condoms) is the best method of avoiding exposure to HIV virus.



4.10 Women and Child Welfare Importance of women and children: Women and children constitute 3/4th if human population. They are the most important segment of human society. Women mother children, the future generation, and the children are the pillars of future development. Conditions of Women and Children: Though women and children are the most important segments of human society, they are the most disadvantaged sections of the society all over the world, particularly in developing and under-developed countries of the world. Women suffer from sexual abuse, violence at home, deprivation of their fundamental rights, exploitation, gender bias, etc throughout the world. Similarly, children also suffer from sexual abuse, denial of fundamental rights and exploitation particularly in the under-developed and developing countries of the world. Article 25 of the Universal, Declaration of Human Rights lays down that every one has the right to education. Education should be free, at least in primary and secondary schools. Primary schools education should be compulsory. Higher education should be equally available to all on the basis of merit. But many countries including India, who have ratified this Declaration, have failed to fulfill these requirements. For instance, in India, over 60% of the children of school-going age are not going to schools. Though child labour is legally prohibited in India, a large number of children of school-going age are working in hotels, households and even in hazardous factories like factories producing fire works. Females and girls are under nourished. Female workers are not paid equal pay as male workers for the same or equal work. Women are not respected at home, in work places and even in public places. Need for Women and Child Welfare: As stated above, women and children are badly exploited. Further the welfare of the children is closely inter-linked with the welfare of women. Again, the welfare of men and the development of the society and the nation also largely depends on the welfare if women, The future development of a nation depends largely on the welfare of the present children. For these reasons, there should be adequate women and child welfare programmes. Programmes for women and Child welfare:



The programmes for the women and child welfare should have the following: i. Sufficient attention should be paid to the removal of the problem of malnutrition of women and children. ii. Inculcating of good manners and responsible and co-operative citizenship iii. Sexual abuse of women and children should be checked iv. Child labour should be completely banned v. Exploitation of women workers should be checked vi. Gender bias should be removed in all areas vii. Women must be empowered to work side by side with men. Women and Child Welfare in India: The department of Women and Child Development was set up as a part of the Ministry of Human Resources in the year 1985 to give the much-needed encouragement and support to development of women and children. As the national machinery for the advancement of women and children, this Department formulates plans, policies and programmes, enacts legislation, guides and co –ordinates the efforts of both governmental agencies and non-governmental organizations(NGOs) working in the field of women and child development. This department prepares and implements programmes, such as nutrition and healthcare, primary school education, training for employment and the empowerment of women, creating awareness among women in their due rights, etc This department has three autonomous organizations, viz., (i) the National Institute of Public Cooperation and child Development. (ii) The Rashtriya Mahila Kosh and (iii) The Central Social Welfare Board working under its aegis (i.e., protection). Many innovative programmes have been launched in India for improving the nutrition and health standards, education, employment and empowerment of women and also for improving the health, education and welfare of the children. Programmes for Women Welfare: The important programmes for women welfare are: i.



Through integrated child development services, prenatal and post-natal care and special attention to the nutrition of women during pregnancy is provided.



ii.



The year 2001 has been observed as Women Empowerment year. This programme has contributed much to women empowerment.



iii. The Reproductive Child Health Programme, introduced in 1997, considerably reduced infant mortality rate. iv. The various ministries and departments of the central Government have identified important plans for women welfare and allocated sufficient funds for their implementation. v.



The national Commission for Women, set up in January, 1992, is working exclusively for the welfare of women.



vi. The child survival and motherhood programme was launched during the eighth plan period for women welfare. vii. The reproductive Child Health programmes aims at improving the health condition of the mother, reducing the maternal mortality rate and improving the status and life of children, viii. The government has prohibited sex determination tests to prevent female foeticide by implementing Pre-Natal Diagnostic Techniques Act, 1994 ix. There is provision for free and compulsory education for girl children x.



Women are given 30% reservation for participation in Panchayat Raj institutions.



xi. The Government wants to introduce the women’s Reservation Bill, providing for 33% participation of women in state legislatures and union parliament. xii. The Government has created an office of the Government for the rights of women, when complaints are received regarding dowry deaths, harassment of women in work places, discrimination against women in work Places, domestic violence, etc xiii. A Separate National Women Fund of Rs.67 crore was set up at the national level to help women in need. Programmes for Child Welfare: The important programmes for child welfare are: 1. The Integrated Child Development Services Scheme, introduced in 1978, aims at (i) improving the nutrition and health standards of children. (ii) laying down foundation for proper psychological aid for children, (iii) Reducing the incidence of infant mortality and school drop outs, and (iv) Enhancing the capacity if mothers to look after the normal health and nutrition education



2. A nutrition programme was started in 1970 to provide for nutrition and informal schooling for providing early education to children of 3 to 5 years. 3. There is Child Labour Eradication Scheme launched in 1984 to eradicate child labour and to shift the children from jobs to schools 4. There is Midday Meal Scheme introduced in 1995 to promote primary level education by providing mid-day meal to school children free of cost. 4.11 Role of Information Technology in Environmental and Human Health Importance of Information: The importance of information cannot be denied. People who have good access to information certainly have an advantage over those who do not have good access to information. Meaning id Information Technology: Information Technology refers to the technology that has generally led to dispersal of information to increasing number of people. Importance of Information Technology: The importance of Information Technology cannot be over-exaggerated. Its importance is as follows: i. Information Technology has led to dispersal of information to increasing number of people. ii. Advanced information technology has contributed to the creation of new patterns of work and human association. iii.Information Technology has increased the pace of discovery. The capacity of establishing and maintaining worldwide database has contributed to environmental research in the world. iv.



The advancements in computer, communication, satellite, and other technological developments have enabled engineers and environmentalists to gather relevant information simultaneously from many sources and these information are utilized by them for developing an early warming system and for forecasting any eventuality much earlier.



v.



A large amount of information is easily available through remote sensing technology, geographical information system(GIS) and global positioning system(GPS) and it is used for various environmental studies



Different means of Information technology: Today, there are many means if information technology. They are:



1. Telecommunication: Tele-communication has been an important means of information technology for the past several decades. 2. Electronic Mail or E-Mail: Electronic Mail or E-Mail is one of the important means of information technology today. It is a means of communicating to people all over the world throughout the day and night. Through email, message can be sent in a matter of minutes. Internet: Internet is one of the important means of information technology these days. It is a network of computers, offering the facility of communicating and sharing information with millions of people all over the world. 5. Satellites: Satellites are one of the important means of information technology. Development and use of artificial satellites has brought revolution in the communication system. Satellites have revolutionized both personal and mass communication systems. Role of Information Technology in Environment: Information Technology has been playing an important role in environment. The role of information technology in environment has been as follows: i. A large amount of information is easily available through remote sensing technology, geographical information system and global system that is being used for various environmental studies. ii. Information technology, by ensuring the availability of the information to the people, serves as a basis for people’s increased participation n community decision making, which is essential for sustainable development. Role of Information technology in Human Health: Information technology plays an important role in human health. Its role in human health is as follows: i. Information technology is helpful for controlling pollution and protecting human health. ii. Information technology increases the environmental literacy of men and women thereby contributes to sustainable development with higher standard of living and good health



iii. Information technology provides online healthcare information about medicines and health. Environmental Information System in India: The Ministry of Environment, Government of India, has established an Environmental Information System (ENVIS) in 1982. This Information System has been established as a decentralized information system. The ENVIS network has its focal point in the Environmental Ministry with 13 subjects-oriented centres known as ENVIS centres, set up in the various institutions or organizations of the country in the priority areas of environment, environmentally sound and appropriate technology, bio-degradation of wastes, desertification, media and environment, etc The purpose of ENVIS is collection, storage, retrieval and dissemination of environmental information to decisions-makers, planners, scientists, engineers, environmentalists, researchers and the general public all over the country. 4.12 Summary Human health is directly related to environment. Over Population leads to polluted environment which adversely affects the health. Hence the unit discussed much on population explosion, family welfare scheme and women and child welfare programmes. The unit also emphasizes on human rights, human values and value education. Finally the unit discusses on the information technology and its use in environment and health 4.14 Exercise 1. Write a note on AIDS. 2. Ex plain the important tools to impart value education. 3. Explain the role of information in environment. 4. What is population explosion? Is India Over-Populated/ 5. Explain the measures of family welfare programme. 6. Give an account if environment and human health. 7. What are human rights? 8. What is value Education? What are its objectives? 9. Write a note on AIDS. 10. Explain the conditions of women and children in India.



11. Explain the factors influencing the variation in the growth of population among nations. 12. Explain the measures for checking the growth of population in India 13. State the various human rights laid down in the Universal; Declaration of human Rights of 1948. 14. Explain the important tools to impart value education 15. Explain the role of information technology in environment and human health. 16. What is HIV/AIDS? 17. What is ICDS?
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