UNIT- 5

                 BIODIVERSITY

5.1 Introduction of Biodiversity Biological Diversity is defined as the variability among living organisms from all sources including terrestrial, marine and other aquatic ecosystems and the ecological complexes of which they are part (as defined in the convention on
Biological Diversity signed by
154 countries at Rio de Jenerio, Brazil in 1992). This includes diversity within species and between species of different ecosystems. Biological diversity abbreviated as Biodiversity represents the sum total of various life forms such as unicellular fungi, protozoa, bacteria and multi-cellular organisms at various levels. There has been a complex spectrum of life forms on the Earth. However, only about 1.5 million species could be assessed and enlisted so far.

The existence of human race depends on the well-being of the other life forms present in the biosphere. We have been losing this accumulated heritage of millions of years at an alarmingly fast rate over the past 400 years by our own activities, thereby undermining the very basis of our own existence on the Earth. Our biological systems are constantly impoverished by human activities. All over the world, human beings have been mostly responsible for the destruction of habitats through intensive agricultural development, over- exploitation of resources, urbanization, industrialization, overpopulation, deforestation, pollution, environmental degradation and ethical degradation.
Biodiversity in a particular habitat is the sum total of all the living organisms in a particular area, of all their individual variations and all the interactions between them (Bhattarai and Croucher, 1994). It is usually analyzed at three levels: (1) Species diversity, (2) Genetic diversity, and (3). Ecosystem diversity.
1. Species diversity: A species is a group of organisms which has evolved with distinct inheritable features and occupies a unique geographical area. A species is a population of organisms which is able to interbreed freely under natural conditions. Species usually do not freely interbreed with other species. Biologists have so far described 1.7 million species of plants, animals and micro-organisms. Such variation in living organisms is referred to as species diversity.
2. Genetic diversity: The characteristics of all species are determined by different types of genes. For example, a person might have a gene for brown eyes or dark hair. A potato may have a gene for resistance to a certain pest or for a particularly large or nutritious tuber. The number of genes range from 1000 in certain bacteria to 4,000,000 in flowering plants and certain animals. In this way, different varieties of plants and animals contain different types of genes. Genetic diversity is the genetic variation within living organisms.
3. Ecosystem diversity: This means the variety and frequency of different ecosystems. For example, the ecosystems of the Terai, mountains, rivers, lakes, ponds, etc. constitute ecosystem diversity in Nepal.
5.2 Biodiversity of Nepal
Nepal, with an area of 147,181 km2, occupies the central Himalayas between the Palaeartic (Holartic) and Palaeotropical (Indo-Malayan) regions. The country is located between the latitudes of 26° 22’ and 30° 27’ N, and longitudes of 80° 40’ and 88° 12’ E. The average length of the country is 885 km from east to west; the width varies from 145 km to 241 km, with a mean of 193 km north to south. Hills and high mountains cover about 86% of the total land area; the remaining 14% is composed of flatlands of the Terai which are less than 300 m in elevation. Altitude within the country varies from 67 m above sea level at Kechana Kalan of Jhapa in the southeastern Terai to Mount Everest at
8,848 m, the highest point in the world.	
Nepal comprises only 0.1% of land area on a global scale but possesses a disproportionately rich diversity of flora and fauna at genetic, species, and ecosystem levels. The species are found in the dense tropical monsoon forests of the Terai, in the deciduous and coniferous forests of the country’s subtropical and temperate regions, and in the sub-alpine and alpine pastures and snow-covered Himalayan peaks.
5.3 Importance of Biodiversity
At the ecosystem level, biodiversity provides the conditions and drives the processes that sustain the global economy. The benefits and services provided by ecosystems include:
1. Generation of soil and maintenance of soil quality: The activities of microbial and animal species including bacteria, algae, fungi, mites, millipedes and worms, condition soils, break down organic matter, and release essential nutrients to plants. These processes play a key role in the cycling of such crucial elements as nitrogen, carbon and phosphorus between the living and non-living parts of the biosphere.
2. Maintenance of air quality: Plant species purify the air and regulate the composition of the atmosphere, recycling vital oxygen and filtering harmful particles resulting industrial activities.


4. Pest Control:  Around 99 percent of potential crop pests are controlled by a variety of other organisms, including insects, birds and fungi. These natural pesticides are superior to their artificial equivalents, since pests can often develop resistance to chemical control.
5. Detoxification and decomposition of wastes: Some 130 billion metric tons of organic waste is processed every year by earth’s decomposing organisms. Many industrial wastes, including detergents, oils, acids and paper are also detoxified and decomposed by the activities of living things. In soils, the end product of these processes, a range of simple inorganic chemicals, is returned to plants as nutrients. Higher (vascular) plants can themselves serve to remove harmful substances from groundwater.
6. Pollination and crop production: Many flowering plants rely on the activities of various animal species (bees, butterflies, bats, birds, etc.) to help them reproduce through the transportation of pollen. More than one-third of the food crops depend on this process of natural pollination. Many animal species have evolved to perform an additional function in plant reproduction through the dispersal of seeds.
7. Climate stabilization; Plant tissues and other organic materials within land ecosystem and ocean ecosystem act as repositories of carbon, helping to slow the build-up of atmospheric carbon dioxide, and thus contributing to climate stabilization. Ecosystems also exert direct influences on regional and local weather patterns. Moisture is constantly released into the atmosphere by rainforests. In cold climates, meanwhile, forests act as insulators and as windbreaks, helping to mitigate the impacts of freezing temperatures.
8. Prevention and mitigation of natural disasters: Forests and grasslands protect landscapes against erosion, nutrient loss, and landslides through the binding action of roots Ecosystems bordering regularly flooding rivers help to absorb excess water thus reduce the dama8e caused by Hoods. Certain coastal ecosystems prevent the erosion
of coastlines.

9. Provision of food security: Biodiversity provides the vast majority of our food The annual world fish catch represents humanity’s most important source of wild animals. protein, with over 20 percent of the population in Africa and Asia dependent their primary source of protein. Terrestrial animals, meanwhile, supply an array products: eggs, milk, meat, etc. Wild biodiversity provides a wide variety of foodstuffs, including fruits, game meats, nuts, mushrooms, honey, spices and flavorings. These wild foods are especially important when agricultural supplies fail. Indeed biodiversity guards against the failure of even the most advanced agricultural  For example, the productivity of many of the developed world’s agricultural system maintained through regular assimilation of new genes from wild relatives of these crops. These wild genes offer resistance to the pests and diseases that pose an ever-evolving threat to harvests.
10. Provision of health care: The World Health Organization estimates that 80 percent of people in the developing world rely on traditional medicines derived mainly from plants. In Southeast Asia, for example, traditional healers use some 6,500 different plant species to treat malaria, stomach ulcers, syphilis, and other diseases. Biodiversity is also critical to the ‘formal’ health sector of the developed world. A recent

survey showed that, of the top 150 prescription drugs used in the United States, 118 are based on natural sources. Of these, 74 percent are derived from plants. Microbes and animal species have also contributed to the stock of a range of medicines, including Penicillin (derived from the fungus Pencillium notatum) and several drugs - including anesthetics derived from the skin secretions of tree-frog species. The medicinal importance of biodiversity is particularly impressive considering that only a tiny fraction of earths species has been thoroughly investigated for medicinal properties. The investigative process is continually turning up new pharmaceuticals of great promise. A recent study of cone snails, for example, has identified a painkiller that is up to a thousand times more effective than morphine, but without morphine’s addictive properties.
11. Income generation. Needless to say, the above services are all essential to the functioning of the global economy. Yet biodiversity also has great importance as a direct source of income and economic development. One example is ‘bioprospecting’ (the search for previously unknown biotic products of specific utility such as natural pesticides, anti-fungal toxins and ‘oil-eating’ enzymes). Such discoveries join an impressive list of miscellaneous’ goods provided by biodiversity, including many of our most important building materials, fibres, fuels, waxes, resins, aromatics, dyes and gums. Even in its wholly untapped state, biodiversity does great service to economies through ‘ecotourism . People taking nature-related holidays contribute at least $500 billion per year to the national incomes of the countries they visit. Florida’s coral reefs, for example, earn around $1.6 billion per year through tourism alone.
12. Spiritual/cultural value: It’s no mystery why people are prepared to spend so much to get close to nature. Human beings instinctively derive aesthetic and spiritual satisfaction from biodiversity. Recent studies have begun to confirm what has always been known: our emotional wellbeing is enhanced by the proximity of natural beauty. The umbilical bond between humanity and biodiversity is reflected in the art, religions and traditions of diverse human cultures: a spiritual heritage that will be lost for all time if nature itself continues to be destroyed.
5.4 Causes of Loss of Biodiversity
The natural and semi-natural forest habitats are mostly divided into two management systems, i.e. national forests and protected areas. About 70% of the forests of terai and Siwalik hill zone are national forest and the rest are within protected areas. The mid-hill forest ecosystems are poorly represented in protected areas and are considered threatened. Felling of trees of Sal, Khair, Simal, Satisal, and Bijayasal in the Terai, collection of biomass such as fuelwood, leaf litter, fodder in the hills, collection of Lokta and medicinal and aromatic plants, heavy lopping of Oak trees for fodder, cutting of blue pine tree in high altitude for roof shingles and timber for house construction have negative impact on forest biodiversity.
Threats to endangered plants and animals are increasing due to high commercial values in local and international markets for specific plant and animal parts. The threat of loss of agro-biodiversity and the genetic resources of Nepal is primarily due to the destruction of natural habitat, overgrazing, land fragmentation, commercialization of agriculture and the extension of high-yielding crop varieties, indiscriminate use of pesticides, population growth and urbanization, changes in farmers priorities and lack of awareness among policy makers and planners about the importance of biodiversity.

Causes of the Loss of Biodiversity in Nepal are given below:
(a) Poverty
(b) Fragmented land system
(c) Landslides
(d) Deforestation
(e) Grassland fire: Both natural and the one caused by people
(f) Poaching, hunting and other illegal activities
(g) Pollution and other environmental degradation including soil erosion
(h) Over collection of lion-timber forest products
(i)   Replacement of indigenous species with promoted over indigenous species
                   (j ) Hybridization of local varieties with alien species
                    (k)Predation, competition and other impacts of alien species
                   (l)     Lack of environmental awareness and public participation
(m)	Weak administrative, planning and management capacity
(n)	Inadequate implementation of legislation.
5.5 Endemic Species of Nepal
Endemism is the ecological state of being unique to a particular geographic location such as a specific island, habitat type, nation or other defined zone. To be endemic to a place or area means that it is found only in that part of the world and nowhere else. Analysis on the distribution of flowering plants in Nepal reveals that 246 species out of about 5100 species are endemic to Nepal. In other words, those 246 species are not known tooccur outside the political boundary of Nepal which encompasses 147,181 sq. km. A

considerable number of plants will have to be added to this list if mountain ranges or valleys common to neighbouring countries are included in the natural range of endemism Thirty-two species from this list have been reported to have originated elsewhere, n spite of these deductions, 185 species including infraspecific taxa have been added to checklist of endemic plants, bringing the total count of endemic plant species to 399.

In Nepal, there are tour species of butterflies, six species of fishes. nine species of amphibians. one species of lizard.  One species of mammals that die considered as endemic species
Butterfly Species:
	SN
	Scientific Name
	Common Name
	Occurrence

	1
	Polymmatus nepalensis
	Nepal Meadow
Blue
	Central Highlands (Mustang)

	2
	C rebeta nepalica
	
	Central Highlands (Mustang, Manang)

	3
	Paralassa nepalica
	Nepal Argus
	Western Highlands (Dolpa)

	4
	Pyrgus nepalensis
	Nepal Skipper
	Western, Central and Eastern Highlands (Humla, Jumla, Mustang, Rasuwa, Solukhumbu)




Fish Species:
	
	Scientific Name
	Common
Name
	Occurrence in physiographic zone

	1
	Schizothorax inacrophihalmus
	Asala
	Western High Himal

	2
	Schizothorax nepalensis
	Asala
	Western High Himal

	3
	Schizothorax raraensis
	Asala
	Western High Himal

	4
	Schizothorax annandalei
	Chuche Asala
	Centre, midhills

	5
	Psilorhynchus pseudecheneis
	The Macha
	East, and Central midhills

	6
	Bari I ins jalkapoorei
	Jalkapoor
	Midhills

	7
	Lepidocephalichth Ys nepalensis
	Latani
	East, Terai

	8
	Pseudeutropis mitrius hairaensu
	Jalkapur
	West, Siwaliks




Herpetofauna Species:
	
	Scientific name
	Distribution according to region and physiographic zones

	
	Amphibians
	

	1
	Scutiger nepalensis
	Western and Central Midhills

	2
	Rana ercepea
	Western Midhills

	3
	R. rninica
	Western Midhills

	4
	R. nepalensis
	Western and Eastern Midhills

	5
	R. pierrei
	Central and Eastern Terai and Siwaliks

	6
	R. rara
	Central Midhills and Western High Himal

	7
	R. rostandi
	Central Midhills and Central/Eastem High Himal




	8
	 teraiensis
	Eastern Terai and Siwaliks

	9
	Tomon tenia swan
	Eastern Siwaliks	

	
	Lizard
	

	10
	Scincella capitanea
	Central Midhills

	
	Snake
	

	11
	Xenochivphis.flavipunctatus schnurenbergerii
	Western Terai and Siwaliks




5.6 Conservation of Biodiversity
1. [bookmark: bookmark8][bookmark: bookmark9]In-situ Conservation
In-situ conservation means “on-site conservation.” It is the process of protecting an endangered plant or animal species in its natural habitat, either by protecting or cleaning up the habitat itself, or by defending the species from predators. This term refers also to the conservation of genetic resources in natural populations of plant or animal species such as forest genetic resources in natural populations of tree species. This is increasingly being applied to conservation of agricultural biodiversity in agro-ecosystems by farmers, especially those using unconventional farming practices. One benefit of in- situ conservation is that it maintains recovering populations in the surroundings where they have developed their distinctive properties. Another benefit is that this strategy helps ensure the ongoing processes of evolution and adaptation within their environment.
This involves setting aside large portions of earth’s surface for wildlife. However, many protected habitats are used for logging, tourism and other profitable activities, thereby pushing wildlife conservation to a less important objective. Many protected habitats are not large enough, although they are not maintained properly nor are they properly protected from environmental pollution. These factors reduce the laudable advantages of “In-situ” conservation to some extent. Large pockets of protected zones     
are essential for not only conserving vast number of species of living organisms but also provide opportunities to evolve.
Monitoring the effects of land management and conservation programmes is also very important. The national parks and conservation areas are as follows:
	SN
km. 
	Category

	Year of
establishment
	Area (Km2)

	
	
	
	

	National
	Park (NP)
	
	

	1
	Chitwan NP
	1973
	932

	2
	Bardia NP
	1984
	968

	3
	Shivapuri NP
	2002
	144

	4
	Khaptad NP
	1984
	225

	  5
	Makalu Barun NP
	1991
	1500

	  6
	Sagarmatha NP
	1976
	1148

	7
	Langtang NP
	1976
	1710

	8
	Shey Phoksundo NP
	1984
	3555

	9
	Rara NP
	1976
	106

	Wildlife Reserve (WR)
	
	

	 1
	Koshi Tappu WR
	1976
	175

	2
	Parsa WR
	1984
	499

	3
	Suklaphanta WR
	1976
	305

	Hunting Reserve (HR)
	
	

	1
	Dhorpatan HR
	1987
	1325

	Conservation Area (CA)
	
	
■'	x '	'	'	'

	1
	Kanchanjunga. CA
	1997
	2035

	2
	Vfanaslu CA
	1998
	1663

	3 .
	Annapurna CA
	1992
	7629

	Bufferzor
	Les
	
	

	1 (
	Zhitwan NP
	1996
	750

	2 
	Bardia NP
	1996
	328

	3 
	.angtang NP
	1998
	420

	4 
	Shey Phoksundo NP
	1998
	1349

	5  
	Makalu Barun NP
	1999
	830

	6 
	Sagarmatha NP
	2002
	275

	7 
	Chaptad NP
	2006
	216

	8 
	Rara NP
	2006
	198

	9 
	Suklaphanta WR
	2004
	243.5

	10 
	Koshi Tappu WR
	2004
	173

	11 
	Parsa WR
	2005
	298.17






2. Ex-Situ conservation
Apart from conservation or species in the wild, efforts have been made towards ex-situ conservation for specimen preservation. It means the wildlife conservation in captivity under human care. The endangered plants and animals arc collected and bred under controlled conditions in gardens, zoos, sanctuaries etc. The wildlife management in captivity have the following advantages:
(a) The organisms are assured of food, water, shelter and security for their longer life. The people should be educated properly regarding ecological Issues so that they could conserve resources and avoid extravagance as well.
(b) The chances 01 survival or endangered species increase because of human care under secure conditions.
(c) This offers the possibility of genetic techniques to improve the species concerned.
However, there are some disadvantages and limitations of wild-life management in capacity.
(i) Since maintenance and breeding of plants and animals under captivity is very expensive, it can be adopted only for a few selected species.
(ii) Wildlife captivity only under a set of favorable environmental conditions deprives the organisms of the opportunity to adopt to ever-changing natural environment. Therefore, new life forms cannot evolve and thus the gene-pool gets stagnant.
	
5.7 Botanical Gardens and Herbarium
Botanical gardens are established and managed under the Department of Plant Resources in various ecological locations of the country. The botanical gardens conduct landscape development, cx-situ and in-situ conservation, as well as conservation with educational programmes and pilot productions.
The Central Botanical Garden (82 ha) is located at Godavari (1515m altitude) of the Kathmandu Valley, at the
base of the Phulchoki Hill (2715m altitude). Since their establishment in October 196-, much of the activities in the botanical gardens have been focused on enriching the gardens
with indigenous plants so as to integrate the collection with scientific investigation, conservation, demonstration and education.
There are 89 species of trees, 26 species of shrubs, 50 species of herbs, and 12 species of climbers conserved in the Central Botanical Garden. Special features of the garden include the Japanese cherry garden, flowering peaches, plantations by very important persons (VIPs), usually prominent visitors to the gardens, and representation of the Fagaceae and Magnoliaceae gardens. A number of exotic species, such as 31 trees and shiubs including Sequoia sempervirens, Metasequoia glyptostroboides, Platanus orientalies, Liiiodendron tulipifera, Ginkgo biloba, and Acer truncatum, have also been recorded.
Other botanical gardens in the country by location, altitude, and year of establishment are as follows: i
	SN
	Name
	Location
	Altitude
	Year of
Establishment

	1
	Maipokhari Botanical Garden
	Ilam
	2200 m
	1992

	2
	Dhanusha Botanical Garden
	Dhanusha
	100 m
	1998

	3
	Vrindaban Botanical Garden
	Hetauda, Makawanpur
	500 m
	1962

	4
	Daman Botanical Garden
	Daman, Makawanpur
	2140 m
	1962

	5
	Tistung Botanical Garden
	Tistung, Makawanpur
	1700 m
	1962

	6
	Mulpani Botanical Garden
	Kapurkot, Salyan
	2000 m
	1990

	7
	Dhitachor Botanical Garden
	Jumla
	2500 m
	1990

	    8
	Deoria Botanical Garden
	Dhangadhi, Kailali
	100 m
	1998


5.8 Central Zoo: National Trust for Nature Conservation

The Central Zoo, the only zoo of Nepal, was established by late Rana Prime Minister Juddha Shumser in 1932 as a private zoo. With the political change in 1950, the ownership of the private zoo came under the Government of Nepal. Over the years, the management of the zoo remained under various departments of the government. In December 1995, the Government of Nepal formally 
entrusted overall management responsibility of the Central Zoo to the National Trust for

Nature Conservation (NTNC) for 30 years. The Central Zoo at present aims at developing it as a centre for recreation, conservation, education and wildlife research within the given ideology of modern zoo philosophy.
The central zoo covers an area of six hectares. It has the collection of some 957 animals and 119 other species, of which there are 33 species of mammals, 61 species of birds and 8 species of reptiles and 17 species of fish. The central zoo exhibits 15 out of 38 endangered animal species of Nepal. They are exhibited in spacious enclosures, which simulate their habitats. The central zoo has initiated an animal exchange program with some zoos abroad and has brought some exotic wildlife species such as Siamang, Ostrich, Hippopotamus and some other bird species.
Hetauda Municipality maintains a mini zoo (0.3 ha) integrated with a public park and a picnic spot. The zoo was established in 1991. It includes animals such as the Spotted deer, Barking deer, hares, birds, and tortoises.



Captive Breeding and Translocation
Captive breeding of crocodiles has been carried out successfully in the Gharial Farm in Chitwan. Although the population of gharial crocodiles was close to extinction T breeding effort has revived its population. The Gharial Breeding Centre was establish6 in 1978 at Kasara in Chitwan. By 2005,661 captive bred gharials have been released' the various rivers of Nepal. Crocodile breeding has also been initiated in Bardia National Park. The Elongated tortoise (Indotestudo eleongata) has also been successfully hatched at the Gharial Breeding Centre from seed animals brought from Hetauda Mini Zoo.
5.9 Natural History Museum
The Natural History Museum is located at Swayambhu, Kathmandu. This museum is under the management of Tribhuwan University. The main objective of this museum is to nurture Nepal’s natural history and serve as a research and educational facility in Nepal for scientists, teachers, students, and other scholars. The Museum maintains a well-managed scientific record of Nepalese flora and fauna. A large number of floral and faunal specimens are exhibited at the Museum’s exhibition hall.
The Museum manages the Swayambhu Environment Garden representing the medicinal plants of Nepal. The garden consists of three primary components: the public park, an experimental park, and a nursery. The Museum serves as the scientific authority of fauna for CITES implementation in Nepal.

5.10 Indigenous Knowledge in Conservation
Indigenous people with a historical continuity of resource-use practices often possess a  board knowledge base of the behaviour of complex ecological systems in their own localities. This knowledge has accumulated through a long series of observations transmitted from generation to generation. Such “diachronic” observations can be of great value and complement the synchronic” observations on which western science is based. The indigenous people depended, for long periods of time, on local environment for the variety of resources, but they also developed a stake in conserving, thus enhancing the biodiversity. They are aware that biological diversity is a crucial factor in generating the ecological services and natural resources on which they depend. Some indigenous groups manipulate the local landscape to augment its heterogeneity, and some have been found restoring the biodiversity in degraded landscapes. Their practices for the conservation of biodiversity were grounded in a series of rules of thumb which are apparently arrived at through a trial and error process over a long historical time period. This implies that their knowledge base is indefinite and their implementation involves an intimate relationship with the belief system. Conserving such knowledge would be most appropriately accomplished through promoting the community-based resource-management systems of indigenous people.
A film ‘CARAVAN’ is based on the society of Dolpa District of Nepal. In this film, a teacher (Buddhist monk) answers a child’s question on an art of a tree on the wall. “This is an art of the picture of a tree. I have not seen the real tree yet. I have known from my teacher that it is a tree. ” In this film it is shown that when a man dies, his dead body is cut into small pieces and provided to vultures to feed upon. Such practice may be quite surprising for the people living outside Dolpa District. However, it may not be suitable to ask people of Dolpa that the dead body should be burned where there is not any tree. In the film, it is explained that it is right or wrong based on the local culture.
5.11 Contribution of Local Beliefs in Conservation
From a long time, the local people have their own cultural beliefs. They regard some plants and animals closely associated with their religious idols, i.e. Gods and Goddesses. With such beliefs, people protect the plants and the animals they respect.

Some plants associated with particular gods/goddesses are as follows:S.N
Animals
God/Goddess
1.
Wild Duck
Brahma
2.
Lion
Katyayani
3
Bull
Shiva
4.
Duck
Saraswati
5.
Horse
Surya
6.
Tiger
Durga
7.
Deer
Baayu
8.
Peacock
Kumar
9.
Monkey
Ram
10.
Tortoise
Yamuna
11
Donkey
Shital



	[bookmark: bookmark10][bookmark: bookmark11]S.N
	Plants
	God/Goddess
	S.N
	Plants
	God/ Goddess

	1.
	Tulsi
	Bishnu/Laxmi
	9.
	A ma la
	Laxmi
Krish nn

	2.
	Bel
	Maheshor/Shiva
	10.
	Kadam
	

	3.
	Pi pal
	Bishnu
	11.
	Sissau
	Krishna

	4.
	Som
	Chandrama
	12.
	Mauwa
	Archana

	5.
	Aank
	Archana
	13.
	Sissau
	Ganesh	

	6.
	Bar
	Bishnu/Rudra/ Buddha
	14.
	Nim
	Shftala	

	7.
	Rudraksha
	Shiva
	15.
	Karbir
	Surva

	| 8. J
	Supari	| Favourite fruit of god/goddess
	16.
	Simal
	Archana

	
	


Attempts for the Conservation of Biodiversity
Nepal has made significant attempts to conserve the biodiversity. Some of them are as follows:
(a) Distribution and management of community forests in various areas
(b) Establishment of National Parks and Conservation Areas
(c) Establishment and management of Buffer Zone
(d) Management of biological route (TAAL)
(e) A smooth relation between conservation area and local people
(f) Control of illegal hunting
(g) Timely examination of health of wildlife
(h) Establishment of wetland areas
(i) An re-initiation of agro-forestry practices
(j) Establishment of alternative energy stations
(k) Awareness programs conducted by the coordination of various NGOs
(l) Establishment of the centres of biodiversity conservation
(m) Establishment of Gene Bank
SUMMARY
· Biological Diversity is defined as the variability among living organisms from all sources including terrestrial, marine and other aquatic ecosystems and the ecological complexes.
· Biological diversity is abbreviated as Biodiversity. It represents the sum total of
various life forms such as unicellular fungi, protozoa, bacteria and multi-cellular organisms at various levels.	
· Human beings have been mostly responsible for the .destruction of habitats through
intensive agricultural development, over-exploitation of resources,' urbanization, industrialization, overpopulation, deforestation, pollution, ' environmental degradation and ethical degradation.	
· Biodiversity is usually analysis at three levels, namely, Species Diversity, Genetic Diversity and Ecosystem Diversity.
· A species is a population of organisms which is able to interbreed freely under natural conditions. Species usually do not freely interbreed with other species.
· The characteristics of all species are determined by different types of genes. Different varieties of plants and animals contain different types of genes.
· Nepal comprises only 0.1% of land area on a global scale but possesses a disproportionately rich diversity of flora and fauna at genetic, species, and ecosystem levels.
· The benefits and services provided by ecosystems include:
· Generation of soil and maintenance of soil quality
· Maintenance of air quality
· Maintenance of water quality
· Pest control
· Detoxification and decomposition of wastes
· Pollination and crop production
· Climate stabilization
· Prevention and mitigation of natural disasters
· Provision of food security
· Provision of health care
· Income generation
· Spiritual / cultural value
· The natural and semi-natural forest habitats are mostly divided into two mana systems, i.e. national forests and protected areas. About 70% of the forests and Siwalik hill zone are national forest and the rest are within protected are
· Threats to endangered plants and animals are increasing due to high commercial values of specific plant and animal parts in local and international markets
· The threat of loss of agro-biodiversity and the genetic resources of Ne primarily due to the destruction of natural habitat, overgrazing, land fragment  commercialization of agriculture and the extension of high-yielding crop varieties indiscriminate use of pesticides, population growth and urbanization, change in farmers’ priorities and lack of awareness among policy makers and planners h the importance of biodiversity.
• Causes of the loss of biodiversity in Nepal are:
· Poverty
· Fragmented land system
· Landslides
· Deforestation
· Grassland fire: Both natural and the one caused by people
· Poaching, hunting and other illegal activities
· Pollution and other environmental degradation including soil erosion
· Over collection of non-timber forest products
· Replacement of indigenous species with exotic varieties; alien species promoted over indigenous species
Hybridization of local varieties with alien species
Predation, competition and other impacts of alien species
· Lack of environmental awareness and public participation
· Weak, administrative, planning and management capacity
Inadequate implementation of legislation.
· Ex-situ conservation means the wildlife conservation in captivity under human care. The endangered plants and animals are collected and bred under controlled conditions in gardens, zoos, sanctuaries, etc.
· The botanical gardens conduct landscape development, ex-situ and m-situ conservation as well as conservation with educational programmes and pilot productions.
· The Central Botanical Garden is at Godavari of the Kathmandu Valley. Its activities have been focused more on enriching the gardens with indigenous plants so as to integrate the collection with scientific investigation, conservation, demonstration and education.
· There are 89 species of trees, 26 species of shrubs, 50 species of herbs, and 12 species of climbers conserved in the Central Botanical Garden.
· Other botanical gardens in our country are as follows:
· Maipokhari Botanical Garden
· Dhanusha Botanical Garden
· Vrindaban Botanical Garden
· Daman Botanical Garden
· Tistung Botanical Garden
· Mulpani Botanical Garden
· Dhitachor Botanical Garden
EXERCISES
A. [bookmark: bookmark12][bookmark: bookmark13]Write short answers of the following questions.
1. How many endemic species of flowering plants are found in Nepal?
2. Plants are also conserved in a botanical garden. What kind of conservation is this?
3. How many types of ferns are found in Nepal?
4. Nepal is rich in biodiversity. What percent of species of birds are there in comparison to world’s bird species?
B. [bookmark: bookmark14][bookmark: bookmark15]Answer these questions.
1. What is meant by biodiversity?
2. Describe in brief the biodiversity of Nepal.
3. Explain any five points of importance of biodiversity.
4. Explain why deforestation, inadequate implementation of legislation, and poverty cause the degradation of biodiversity in Nepal.
5. 5. What is conservation of biodiversity?
6. 6. Explain in what way the in-situ conservation has been playing an important role in conserving the biodiversity in Nepal.
7. 7. What activities have been more focused by the botanical gardens in Nepal?
8. 8. Write the names of any five botanical gardens of Nepal along with the location of each.
9. 9. What is the main objective of the Natural History Museum, Swayambhu, Kathmandu?
10. Mention any five attempts made by our country in order to conserve the biodiversity.



C. [bookmark: bookmark16][bookmark: bookmark17]Write short notes on:
1. Species diversity
2. Endemic species
3. Ex-situ conservation
4. National park
5. Hunting reserve.
Project Works
1. Observe and prepare a list of the plants and animals found in your surroundings Write what plans and programs are there for the conservation of these plants and animals.
2. [bookmark: _GoBack]Prepare a list of the endemic plants and animals of your region.
