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4.1 [bookmark: bookmark0][bookmark: bookmark1]Introduction
Nepal is rich in natural resources and forest resource is one of the valuable resources of Nepal. Forests, in broad terms, cover all types of wooded areas including natural forests, woodlands, shrubs, plantations of trees and shrubs, irrespective of these
being reserved/protected or open.
Forest constitutes a vital segment of the biosphere. Forests are very important from the viewpoint of natural resources as well as the maintenance of proper environmental conditions. About 50% of the total area of our country is under the cover of some sort of natural vegetation. However, forest areas are under the great pressure for fulfilling human needs of firewood, fodder, timber, medicines and infrastructure development. Decrease in forest area in Terai began along with malaria eradication and resettlement programmes in the 1950s.
In Nepal, the forest area has been decreasing substantially in the last four decades. About 45% of the total land was covered by forest in 1964. The forest cover is found to be
decreasing at an average rate of 1.7% each year. Hill areas have a considerably higher rate of decline (2.3%) as compared to the Terai (1.3%). After the initiation of the community forestry programme, the local people have resorted to widespread exploitation of the government forest, often illegally, in order to meet their fuel wood and timber needs, due to restriction of the community-managed forests. The following table gives us a glimpse of the decline of forest cover.
In Nepal, the forest area has been decreasing substantially in the last four decades. About 45% of the total land was covered by forest in 1964. The forest cover is found to be decreasing at an average rate of 1.7% each year. Hill areas have a considerably higher rate of decline (2.3%) as compared to the Terai (1.3%). After the initiation of the community forestry programme, the local people have resorted to widespread exploitation of the government forest, often illegally; in order to meet their fuel wood and timber needs, due to restriction of the community-managed forests. Therefore, much of the government
forests in close proximity to community forests and settlements are undergoing an alarming state of deterioration.
Percentage Area oi Woody Vegetation Covered by Different Assessments
	Woody Vegetation
	LRMP 1978-79
	NRSC
1984
	Master Plan 1985-86
	NFI 1994
	DoS 1995
	ERA 2010-14

	Forest
	38.0
	38.0*
	37.4
	29.0
	38.3
	40.36

	Shrub
	4.7
	4.7
	4.8
	10.6
	
	4.38**

	Total
	42.7
	42.7

	42.2
	39.6
	38.3
	44.74


Source: FAO 2014

Forests have been regarded as renewable resources. Their supply, however, is intimately related to the water supply condition of a region. That is why, we have the terms rainforest, dry forest, etc. Since water supply varies greatly in different parts of the world, there are spatial variations in nature and intensity of forest as well. Rapid population growth in the world has significantly increased the pressure on forests and has led to forest clearing for various purposes. Hence it has been seriously realized that immediate measures for the preservation and regeneration of forests should be taken globally.
Forestry is the management of forestland for maximum sustained yield of forest resources and benefits. Although forestry was originally concerned with timber production, now it also involves the management of grazing areas for domestic livestock, the preservation of wildlife habitat, watershed protection, and the development of recreational opportunities. The management of forestland therefore helps to ensure how wooded areas could be used for maximum benefit.
4.2 [bookmark: bookmark2][bookmark: bookmark3]Types of Forest in Nepal
According to Dobremez (1976), the classification of vegetation is based primarily on altitude; however, it should not be regarded as the only basis of classification. Many
species of trees are found over a wide range of altitude. They may be predominant in a particular zone but they may also occur in other zones.
1. Tropical Forestsz
This has its upper boundary at about 1000 m.
(a) Sal (Shorea robusta) Forest: The greater part of this zone is covered by

sal forest. Sal is generally dominant and its common associates are asna (T tomentosa), (Adina cardifolia), banjh (Anogeissus latifolia),
(Lagerstmmia parviflora), tantari (Dillenia pentagyna), and jamun (Suzygium cumini). Sal trees in the hillsides and plains differ in their general appearance
(b) Khair- Sisau (Acacia catechu/Dalbergia sissoo) Forest: This is found on newly deposited, often gravelly, alluvium along streams and rivers. If this alluvium eroded, this forest would eventually be succeeded by sal or other types of trees
(c) [image: ]Other Riverain Forests: Small strips of forest are found in moist localities near streams. Stainton ( 1972) distinguishes tropical evergreen forest and tropical deciduous riverain forest. The tropical evergreen forest consists of an eastern type, e.g. champ (Michelia champaca), Lauraceae and a western type, e.g. jamun (Syzigium cumini). Similarly, the tropical deciduous riverain forest consists of simal (Bombar ceiba) papri (Holoptelea integrifolia) and gutel (Trewia nudiflora) together with other species found in the sal forest.
(d) Asna- banjhi (Terminalia- Anogeissus) Deciduous Hill Forests: This Occurs in western Nepal in the foothills, where it replaces sal forest on the south-facing slopes. Elsewhere it is confined to dry south-facing slopes in the large river valley. It is mixed in composition: banjhi and asna are often dominant, with chamro (Ehretia laevis), andjhingane (Lannea coromandelica). Sal is infrequent or absent. This forest extends in western Nepal to an attitude of about 1200 m.
2. Subtropical Forest
This extends at an altitude of approximately 1000 m to 2000 m in the west and 1000 m to 1700 m in the east.
(a) Khote salla (Pinus roxburghii) Forest: It is usually found in the western part of Nepal. However, in Csè the central and eastern parts of the country, it is confined to the southern belt and dry lower slopes of river valleys. It is absent in very wet areas.
The forest contains almost pure khote salla with few other trees. At higher altitudeS in the far-western part of the country it may be associated with kahu (Oeaferruginea)' kakkar (Pistacia spp.) and other species of Mediterranean affinity. In areas with Other types of vegetation it may also be mixed with chilaune (Schima wallichii) or sal•



(b) Chilaune-Katus (Schima-Castonaopsis) Forest: It is usually found in central and eastern Nepal. It replaces khote salla forest in north-facing slopes and in areas of heavy rainfall. Chilaune occurs below 1200 m with katus commoner and patle katus (Castonopsis tribuloides) above this altitude. Chilaune - katus forest once covered very large areas of the Middle Hills, but much of it has been cleared to make the land appropriate for cultivation. Hence, in many localities only small patches are left.
(c) Utis (Alnus nepalensis) Forest: It is found within the two preceding types of forest in wet areas along streams and ravines. It is also frequently found in areas of abandoned cultivation.
(d) Riverain Forest with Tooni and Siris (Toona andAlbizia species): It is found along streams in the sub-tropical zone, and corresponds to semi-evergreen forest with tooni or siris. It is confined to narrow strips along streams and is very mixed in composition.
3. Lower Temperate Forest
This extends from an altitude of 2000 m to 2700 m in the west and 1700 m to 2400 m in the east. Different types of forest do not always strictly adhere to these limits.
(a) Forest of Sano Banjh and Banjh (Quercus leucotrichophora and Quercus lanata): This is found between 1750 m and 2400 m altitude. In the west, it is found in all regions, but in
the centre and east it tends to be confined to south-facing slopes and the sides of the larger river valleys. It is absent in the areas of very high rainfall. Of the two species of oak, sano banjh is a commoner in the west and banjh in the east. This type of forest has often been cleared for cultivation, and elsewhere it is heavily lopped for cattle fodder.
(b) Belekharmando (Quercus floribunda) Forest: This is confined to western Nepal. It replaces the previous type of oak forest on the wet sites between 2100 m and 2850 m. It is often associated with kandar (Aescuhis indica) and kapasi (Acer species).
(c) Bangset (Quercus lamellose) Forest: It replaces banjh forest in areas of high rainfall such as south of the Annapurna Massif, and the wet areas of eastern Nepal. Elsewhere, it is confined to slopes facing north and west. Its altitudinal range is between 1900 m and 2600 m.

(d) Lower Temperate Mixed Broadleaved Forest, with Abundant Lauraceae: It is found between 1500 m and 2100 m altitudes on north or west facing slopes and in high rainfall areas. It contains plants of Lauraceae family, including kaula (Machilus species), tejpat (Cinnamomum tama/a), chandan (Litsaea species) and champ (Michelia kisopa). Much of this type of forest has been cleared for the Purpose of cultivation.
(e) Patle Salla (Pinus wallichiana) Forest: This is found between 1800 m to 4000 m altitudes. In the lower temperate forest it is usually found on dry and South-facing slopes. Its distribution is much affected by human activities.

4. Upper Temperate Forest
It occurs at an altitude of2700 m to 3100 m in the western and central parts and at 2400 m to 2800 m altitudes in the eastern part of the country.
(a) Ghesi (Quercus setiiecarpifolia) Forest: This is found in central and eastern Nepal between 2400 m and 3000 m altitudes, but in the west it extends considerably higher, up to 3700 m in the Kamali region. It tends to be more prevalent on south-facing slopes.Gurans (Rhododendron arboreum) and puwa (Ilex dipyrena) are common

(b) Upper Temperate Mixed Broadleaved Forest: This is found in the east of Kaf Gandaki River, between 2400 m and 3150 m altitudes, mainly on the slopes facing north and west. It is mixed in composition. Acer species and gurans are common throughout and Lauraceae are common trees.
(c) Gurans (Rhododendron) Forest: Species of Rhododendron, particularly Rhododendron arboreum, are found in a number of different types of forest. In very moist places, particularly in the far eastern part of Nepal, rhododendrons may become dominant to the exclusion of almost all other tree species.
(d) Upper Temperate Coniferous Forest: In this type, patle salla, which occurs at altitudes of up to 4000 m, is distributed almost throughout. It is often found on south facing slopes. This type of forest is common in Humla and Jumla area. Ti/n/s wallichiana also penetrates into the southern fringes of the very dry Mustang region, where it is associated with Juniperus indicci. In central and eastern Nepal, in e higher level Pinus wallichiana forest, Tsugci dumosci, Taxus bciccatci and Acer specie are common associate species.

5. Sub-alpine forest
This is found between 3000 m and 4200 m altitudes in the western part and around 3000 m in the eastern part of the country.
(a) Talis patra (Abies spectabilis) Forest: In western Nepal, Abies spectabilis is associated with Ghesi and extends to the treeline at more than 4000 m. In central Nepal, it is found in a belt between 3000 m and forest.
(b) Bhoj Patra (Betula utilis) Forest: This is found between 3300 m and the treeline. It is almost pure; however, it may be associated with Rhododendron species and Acer species.
(c) Gurans (Rhododendron) Forest: At the temperate zone, the rhododendron forest often replaces other types of forest on very wet sites in eastern Nepal. There are a large number of species of rhododendron.
(d) Dhupi (Juniperus indica) Steppe: This is found in the north of the Himalayas, in regions having 350 mm to 500 mm annual rainfall. It is the only type of tree in such areas.
(e) Caragana Steppe: These are low spiny shrubs rarely exceeding 1.5 m high. They are dominant in areas having less than about 250 mm rainfall, e.g., the Mustang area. In this type of vegetation no trees are found.
Forest Components
There are three major components of forests: the natural forests, the plantations and other wooded lands. The original forest cover of the earth is known as the natural forest. The tree plantation developed to compensate for the loss of the forests from conversion or degradation constitutes another component of forests. Wooded lands and shrub lands constitute the third component of forests. Such wooded areas account for one-third of the total forest cover.
4.3 [bookmark: bookmark8][bookmark: bookmark9]Importance of Forest
Forest plays an important role in maintaining global ecosystems at various levels. Animals absorb oxygen on breathing and throw out carbon dioxide. The plants absorb carbon

dioxide for photosynthesis and throw out oxygen. These play an important role in maintaining global ecosystem. Some of the significant roles played by forests are: maintaining ecological diversity, preserving watersheds, preventing soil erosion, preventing siltation of dams, moderating the earth’s climates by regulating temperature, supplying timber for housing, supplying raw materials for industry, and providing excellent recreation sites.
Forest are prime natural resources. They are sources of valuable wood and non-wood products such as fuel wood, fodder, resin, medicinal plants fibre cane, gum, leaves, grasses, dyes, etc. In fact, forests have been the most dependable sources of fuel for rural communities.	
The forests of Nepal are also home to many valuable species of animals include elephant, tiger, leopard, rhinoceros, wild buffalo, brown and black beaps sanbhar, spotted deer, barking deer, hog deer, swamp deer, pheasant, snake f following are the points of importance of forests:
1 Forests provide us firewood, timber, fodder, bamboo, herbs, etc.
2 Industries of paper, plywood, furniture, matchbox, etc., are based on the raw products of forests.
3 Sal (Shorea robusta), Asna (Terwiinalia tomentosa), sissau (Dalbergia sissoo), khayer (Acacia catechu), karma (Adina car difolia), chilaune (Schima wallichii), katus (Castonopsis indica), khote salla (Pinus mxburghii), etc. are some valuable species. They are used for making buildings and furniture.
4. Forest is the shelter of wild birds and other animals.
5. Forest is important for conserving soil, protecting watersheds, controlling floods, landslides and balancing environment.
6. It induces rainfall and protects the natural environment.
7. It is of great economic importance to our country.
4.4 [bookmark: bookmark10][bookmark: bookmark11]Minor Forest Products
Minor forest products cover all forest products other than major forests specifically include which consist of timber, small wood and fuel wood. Minor forests specifically includes grass, fruit, leaves, bark and mineral products found in forests and collected therefrom. As a consequence, they vary considerably in kind as well as in value.
The minor forest products of commercial importance may be divided into the following classes:
1. Fibres and Flosses: Fibres have been used since long, for the spinning of thread and cordage and weaving of coarse fabrics. Among the earliest of such fibres was flax; cotton, the greatest of modem textile fibre came later. Based on origin and structure, fibres can be classified into soft fibre and hard fibre.
Several trees such as kapok (Ceiba pentandra), simal (Bombax Ceiba), etc. produce silky flosses in their fruits. These are too short to be used for spinning or weaving, but are used extensively for stuffing purposes.
2. Grasses, Bamboos and Canes: The utilization of grasses is one of the most important works connected with the management of forest in the country. They are sources of considerable revenue. They also meet the grazing needs of a large number of cattle populations in the country. Grasses are also used for different purposes. Bamboos are tall perennial grasses. Bamboos are characterized by woody stems. Canes are the stems of climbing palms.
3. Distillation and Extraction of Products including Grass Oils: The products obtained from forest plants by distillation can be divided into grass oils, wood oils, leaf oils, root oils, flower oils, etc.
4. Oilseeds: Many forest plants bear seeds, which yield oils of varying commercial importance. Forest oilseeds, however, due to scattered nature of trees, cannot compete with oil seeds produced as field crops. The oils are chiefly used for cooking, lighting and adulteration of more expensive oils.
5. Tannins and Dyes: Tannins and dyes are secretion products found in plant tissues. These are simple chemical compounds of carbon, hydrogen and oxygen, along with some nitrogen. The name ‘tannin’ is given to organic substances that have the property of combining with the albumin and gelatine to form an insoluble compound, which will resist decay. By their action on animal hides and skins, they cause changes, which make the hides and skins resistant to decomposition, make them flexible, strong and greatly improved in wearing qualities. Hides and skins so treated are called leather. The vegetable dyes have given way largely to synthetic dyes. The vegetable tannins have held their own
to a large extent because synthetic tannins cannot be made cheap to sources.
6. Gums, Resins and Oleo-Resins: . Gums and resins form an important section of the minor forest products. Gums and resins are secreted by plants, partly as a normal phenomenon and partly as the result of diseases or injuries to the bark or wood. These arise chiefly from the stem but sometimes also from the roots and even from the leaves and other parts of the plants. A gum is a substance of more or less sticky nature. The resin neither dissolves nor softens in water but it is more or less soluble in organic solvents. Resins often occur mixed with a high percentage of essential oils and these are known as oleo-resins. When oleo-resins include some gum also, they are called gum oleoresins. Some plants yield only gum, some others only resin, and yet others both gum and resin. Some resins contain aromatic acids, and others consist of certain liquid organic compounds of these acids with a solid resin dissolved in them. Almost none of these products is derived from cultivated plants. They come almost entirely from wild plants.
 
7. Animal, Mineral and Miscellaneous Products
(a) Honey and wax: A profitable source of revenue is provided by wild bees, the two commonest of which are Apis dorscita and Apis indica. Honey is either collected by the Forest Department or by the contractors to whom the forests are leased. Wax is used in making candles and sealing wax.
(b) Silk: There are many kinds of silkworms, both wild and domestic. The best known are those which are reared on mulberry (Moms indica and Moms alba). Other silkworms, which are essentially forest insects, are found wild on simal (Bombax Ceiba), jamun (Syzygium cumini), asna (Terminalia tomentosa) and Ficus species. Cocoons are collected in the forest and placed in trees, which are looked after and the crop is obtained.
(c) Mineral Products: Among the mineral products found in the forests some ar building stones, road metal, mica, limestones, gravel, slates and other similar products.

The collection and sale of these products is regulated by the Forest Department and considerable revenue is released. The collection of mineral products from forest areas is done either by mining, quarrying or surface collection.
8. Drugs and Spices
Drugs from plants depend on their therapeutic effect upon a variety of extractives in the plants. They are extracted from the plant tissues by a variety of processes.
Spices are generally aromatic vegetable products, used in cooking to add aroma or pungency to food and to add flavour dishes. They have strong odour and sweet or bitter taste. They are prepared from various parts of plants such as roots and seeds. They are generally marketed in dry conditions.
4.5 [bookmark: bookmark12][bookmark: bookmark13]Causes of Deforestation and its Effects
1. Population Growth: The rapid population growth, which is 1.35% per annum (IOST 2014), is the most important factor for diminishing forest area. The sharp destruction of forest area in the country from 37% forest coverage in 1985-86 to 29% in 1999 clearly indicates the extent of deforestation. The rate of deforestation in the country was 1.7% per year between 1978 and 1994.
The most forested region is the Far-Western Development Region with about 35.2% of the total forest cover while this region has only 9.2% of the total population (estimated population for 2001). However, percentage of average population and forest cover is almost the same in the Central Development Region, i.e. about 33.5 percent.
2. Energy Use: In Nepal, fuel wood is the main source of energy for cooking and heating purposes and forests remain the single most important source for firewood, particularly for rural people. Forests account for 78% of the energy consumption.
The pattern of energy consumption is changing along with economic growth and urbanization. The use of traditional sources of energy such as cow dung and agricultural residues declined from 22% to 9% while the consumption of energy from commercial sources such as coal, petroleum products and electricity increased from 4% to 12%. However, the major percentage share is still fuel wood.
3. Livestock and Grazing Area: As stated earlier, livestock population, particularly of buffalo, cattle, goats and sheep, has increased by 2.7 million heads (15 percent) between 1984 and 1998 while the pastureland area has not increased and remains at 1.75 million ha. Considering the total livestock population, a hectare of pastureland needs to support over 10 livestock. Furthermore, nearly four-fifth of the pastureland (78.7 percent) is in the mountains while only 11 percent of the total 11.22 million Livestock Unit is in the mountains.
4. Hill-Terai Migration and Settlement Programme: The eradication of malaria and the introduction of planned resettlement programmes in the Terai encouraged Hill-Terai migration since the early 1950’s. The Government cleared the climax forests and resettled the landslide victims of the Hills and landless people in the Terai. A total of 103,968 ha forests in the Siwaliks (ecologically the most important area) and the Terai was cleared for the settlement programmes from 1950s to 1985. Most of these forests have been converted into cultivated area.
5. Growing Stock: The growing stock of both natural and plantation forests has yet to be studied. A study has revealed that the growing stock of sal (Shorea robusta) declined from 101 m3/ha to 72 m3/ha and other hardwood forests from 76m3/ha to 58 m3/ha in the Terai forests. Fuel wood and fodder collection has adversely affected the growing stock of the natural forests and maturity of plantation forests.
6. Commercial Trade: Some people earn their livelihood through illegal collection and selling of forest products, particularly, timber and firewood. Although, timber and firewood selling is limited to rural areas in the Terai and near urban hill centres, haphazard collection of non-timber forest products is increasing and has exerted pressure on plant diversity and wildlife habitat.
The trans-boundary smuggling of logs is also repeatedly reported as one of the factors in degradation of the Terai forest along the Indo-Nepal border. The high price of wildlife products such as rhino horn, bones and skin of tiger and snow leopard, and high altitude medical and aromatic plants, including orchids in neighbouring countries and oriental markets may have encouraged illegal trade of forests and wildlife products.
7. Habitat Alteration: Change in wildlife habitat has been noticed both within and outside the protected areas. Strict conservation measure within national parks and wildlife reserves has enhanced ecological succession, i.e. grassland ecosystem has been changed to woody vegetation and it has affected the herbivores. It has also increased crop depredation by the wild animals. Conversion of forests into other land uses and infrastructure-induced fragmentation of forests has also changed the wildlife habitat.
Similarly, changes in forest have been noticed. The Terai lowland forests have been changed to agricultural land and settlements while in the hills, the change is within the forests, i.e., forests have been converted to shrub land.
8. Illegal Hunting and Poaching: Wildlife poaching is also increasingly noticed both within and outside the protected areas. Poaching of rhino horn and bone is a common practice. Similarly, tigers are poached for bones and skin, sloth bear and Himalayan bear for gall bladders, musk deer for musk, and birds for meat.
9. Forest Fire: Both surface and crown fires are increasingly pronounced in Nepal’s forest ecosystem. During the dry season, this is mostly caused by illegal woodcutters, poachers, encroachers and charcoal traders.
Policy and Legislation: Forest policy has been another factor for forest depletion in Nepal. The policy till the mid-1970s was oriented to utilization and trading of timber and non-timber forest products, which accelerated trans-boundary trade. Although, the Private Forest Nationalization Act, 1957 aimed to consolidate the protection and management of forests, it encouraged the conversion of forest to other land uses such as agriculture and settlements. The Act also adversely affected the traditional practice of forest management by the community. The Land Tax Act, 1977 defined land with forests as government land [image: ]which further encouraged cutting-down of standing trees on private land. Furthermore, royalty over the forest products, particularly the non-timber forest products, led to the overuse of commercially valued plant species.
10. 

Main causes of deforestation are given below:
(i) Overgrowth of population
(ii) Migration
(iii) Forest products used for fuel
(iv) Moving agriculture system
(v) Lack of public administration monitoring and supervision
(vi) Natural disasters such as flood, landslide, fire, volcano, ea
(vii) Development of urbanization and industrialization
(viii)  (viii) Use of wood in construction activities
(ix) Smuggling of timber and other forest products
(x) Lack of research and development
(xi) Inconsistent policies and laws
(xii) No implementation of plans and programmes
(xiii) Total dependence on forest resources
  
4.6 Impact of Deforestation
[image: ]Forests have three important functions: production of goods and services, protection of natural environment, and regulation of atmospheric conditions, i.e. absorption of greenhouse gases. The production function promotes economic development and enhances economic benefits for the community, while protection and regulation functions help to improve and to maintain ecological balance. Human and livestock activities have degraded forests and a number of environmental problems have emerged. The impacts of deforestation are summarized as follows:
1. Forest Structure: Decline in forest area (from 37.4% in mid 1980s to 29% in 1994) and corresponding increase in the area of shrub land (from 4.8% to 10.6%) during the same period indicates the change in forest structure. The inventory of forests shows that the growing stock of forests has decreased in all three physiographic regions.
In 1985-86, the total growing stock was estimated at 522 cu. million over bark upto 10 cm top diameter, which dwindled to 387.5 cu million in 1999, i.e. growing stock declined by over 25%.
2. Biodiversity: Although the population census of biological species has not been carried out, inclusion of the increasing number of plants from 13 plant species in 1996 to 18 plant species in 2001 under the forest laws indicates the pressure on plant resources and realization of the need for protecting them. Similarly, a number of wild animals have been considered endangered. The habitat alteration from grassland ecosystem to woody vegetation may have also affected wildlife in the protected areas.
A total of 60 non-endemic and 47 endemic plant species have been documented threatened. In comparison to the world s threatened list of wild animals, Nepal s threatened mammals and birds constitute 3.8 percent and 2.2 percent respectively.
3. Ecosystem: Natural and deforestation-induced soil erosion, landslides and floods have affected forest structure and sedimentation of important ecosystems, both terrestrial and aquatic.
The occurrence of floods and landslides as a result of deforestation has affected not only the degradation of land but also human lives and property. Over 1300 persons died during the 1993 flood alone. It is estimated that the 1993 flood converted land used for different purposes into 5580 hectares of degraded land. Data shows that about 42 thousand hectares was converted to degraded area in 1995 alone. The consequences of floods and landslides have direct effect on forest production and its regeneration potential.
4. Overgrazing: Dwindling forest, growing stock and increasing number of livestock have increased pre-grazing and overgrazing. These may have compacted the soil due to a high number of livestock being in a small area and accelerated surface run-off and soil erosion.

5. Fire: The felling of green trees is prohibited to extract forest products such as timber and firewood. However, some people intentionally start forest fires to meet their energy needs. It has been estimated that 64 percent of the forest fires is intentionally set off by people living in settlements near the forests.
6. Atmospheric Change: Burning fuel wood has degraded indoor air quality village households due to poor ventilation and inefficient combustion practice smoke produced from fuel wood increases the chances of chronic bronchitis and in lung functions, particularly in rural women of the hills and the mountains. Furthermore, the carbon dioxide emission (a greenhouse gas) from biomass burning and deforestation has increased in the atmosphere. This increase in carbon dioxide has also increase the amount of radiant energy, thereby warming the local climate.
It is estimated that the annual deforestation of26, 602 ha has emitted 7 77 tons of carbon into the atmosphere. Fuel wood burning has also considerably e other pollutants such as HC, NO2 and S02 into the atmosphere.
7. Accessibility: Forest depletion has made forest areas distant from settlements, and local inhabitants have to spend more time fetching firewood and fodder. In other words the distance travelled by rural people to reach the forests has increased considerably resulting in reduced time available for other productive activities. However, the increased production in community forests has saved much time in some areas.
8. Export of Forest Products: Until the mid 1970s, a significant amount of revenue was generated from the export of forest products, particularly timber. Timber export reached at maximum of about USS 28 million in 1975 and then declined sharply to a minimum of USS 0.1 million in 1981. Because of decline in forest area, the government banned timber export from 1984. Similarly, the value of non-timber export was USS 5.6 million in 1980 and it declined to USS 2.7 million in 1998.
9. Forest Soil Nutrients: Forests and agricultural system have a close linkage. Most of the fertile farmlands are in the valley floor or at the foot-hills. During the first rainfall, valley floor croplands receive a good amount of nutrient rich forest leaves (humus; soil fertility is maintained as people divert such floodwater to their farmland. However forest depletion and mono-culture plantation in the hills has resulted in the decline

accumulation of nutrient lich humus and soil fertility is deteriorating. This may be one of the reasons tor adding more chemical fertilizers to the farmlands. This has increased expenses for maintaining crop production.
In areas where monoculture plantation prevails, there is deficiency in forest nutrients and it has affected both forests and the agricultural system. This nutrient transfer and loss is yet to be studied in detail.
10. Drying-up of Water Sources: Forest depletion and conversion of broad-leaved forests to needle-leaved (pine) forests or shrub lands has increased drying-up of springs and wells, particularly in the hills. As a result, local people have to spend more time fetching drinking water. However, forest protection, plantation and regeneration, and expansion of community forestry have shown positive impacts on the re-sprouting of springs.
Destruction of biotic potential of land leads to desertification. Such problems arise due to overgrazing, indiscriminate felling of trees and over-exploitation of land resources. The devastating effects of deforestation in Nepal include soil, water and wind erosions every year. Deforestation has a major impact on the productivity of our croplands. This happens in two ways:
(i) Soil erosion increases main field and the soil actually gets washed, leading to an accentuated cycle of floods and drought.
(ii) But equally important is the impact of the shortage of firewood on the production of our croplands.
[bookmark: bookmark14][bookmark: bookmark15]4.7 Conservation of Forest
Traditionally, we have a deep involvement with forestry. Human philosophy developed in forests. Since the prehistoric period, it needed conservation in fact. The following are possible ways of the conservation of forest resources:
 1. Conservation of Reserve Forests: These are areas where our major water resources are located, viz. the Churia Hills, the Terai sal forests and areas like reservoirs, National Parks, Conservation Areas, Hunting Reserves, etc. These must be protected and no commercial exploitation should be allowed in these areas. This is an important conservation strategy.
2. Limited Production Forests: These are less fertile areas at high altitude (more than
1000 metres) with hilly environment. Here, the condition of the forest damaged and only limited harvesting (selective cutting) with allowed.




[bookmark: bookmark16][bookmark: bookmark17]4.8 Afforestation in Nepal
Green forest has been the wealth of Nepal. Because of various activities of the  people, our jungle has been rapidly destroyed. Afforestation is the process of planting r and converting the open lands into forest. In Nepal, afforestation is the most imp measure to preserve the forest.







3. Production Forests: These are forests on the plains and their productivity 
enhanced by proper management. These should be maintained to make up
forest cover.
4. Community Forestry: Such forestry is meant for supplying goods and s
the ever-increasing demand for firewood, fodder, food, fertilizer, fiber wood etc., or for industrial purposes such as timber, plywood, matchwood, fiber wood  and pulp, rayon and so on. The main idea is to remove pressure on natural these requirements. Community forestry is based on public and common la for firewood, fodder, fruit and small timber for rural people.













The main ways of forest conservation are as follows:
(i) Through intensive plantations on open lands, forest resources can be
conserved.
(ii) All effective measures should be adopted to prevent the occurrence of forest fire.
(iii) The deforested areas should be replaced by new forests through forestation.
(iv) The use of fuel wood should be discouraged and use of alternative energy should be encouraged.
(v) There must be strict implementation of forest protection law.
(vi) Adequate afforestation programmes should be encouraged in the wastelands and hill slopes.
(vii) There should be intensive and extensive social forestry programmes with the active participation and involvement of local people.
(viii) Interest among people should be created for protecting and developing forest resource.
(ix) Forest and forest products should be managed and utilized properly.

























The Government of Nepal, with the cooperation of many more agencies, has invested more money to preserve the forest and afforest the barren and open lands. Some NGOs are also working to preserve and increase the forest. The programme of ‘Public Forest’ has been very effective and successful in rural areas. People are eager to be involved in the afforestation programmes. They plant the trees and preserve the jungle voluntarily.
We can get many advantages from the jungle. Trees purify air. The forest provides us firewood, timber, furniture materials, building materials, grass, herbs and other medicinal plants. Wild animals and birds can be preserved in the jungle. The forest certainly reduces the natural disasters such as landslides, drought, soil erosion and desertification.
Afforestation programmes should be made more effective to preserve the forest. People should be involved in the programmes of afforestation in a wide range. The government has to make concrete plans to afforest and reforest the barren and open lands to preserve the ecology and environment.
1. Controlled Grazing
Controlled grazing is a method for regulating how often and how much to graze in order to control the quality, yield, consumption and persistence of forage from pasture. Controlled grazing attempts to optimize animal performance and reduce wasted forage. The area of fresh pasture provided to a set number of animals for a given period (known as stock density) is changed to control the amount of forage eaten, its quality, and how long each pasture is rested between subsequent grazing. In this way, it is possible to match pasture growth with the animals’ requirements. Surplus growth is conserved as hay or silage, while growth shortages are made up by careful feeding of supplements.
The purpose of controlled grazing is to improve efficiency of forage use, eliminate negative environmental impact, and to improve net farm return.
Advantages of controlled grazing management compared with traditional pasture management include:
· Increased animal production per acre.
· Improved botanical composition of pasture (increased legume).
· Improved yield and monthly distribution of forage.
• Improved distribution and recycling of nutrients from animal manure and reduced mechanical handling.
· Improved soil conservation and water quality.
· Improved animal handling and allocation of pasture forage due to positive changes in animal behavior.
· Reduced need for machinery, fuel and facilities.
         [image: ] Reduced supplemental feeding requirements.
· Reduced fluctuations in the quantity and quality of forage grazed by animals.
· Reduced wasted forage from pasture.
2. Control of Fire
Nepal has diverse ecosystems, socio-economic and cultural settings and vegetation types resulting from a wide range of land-use systems and climatic conditions, consequently having diverse fire regimes and vulnerabilities.
Fire is used by the rural population as a traditional tool for clearing and managing agricultural and pasture lands. Most of these fires are uncontrolled and have the potential to cause major damages. Uncontrolled fires lead serious degradation of forests, ecological changes, as well as deterioration of social and economic conditions in some land-use systems and natural vegetation types.
There is a lack of existing national capability in fire research and management, including monitoring, early warning and ecological and socio-economic impact assessment, and facilitating international cooperation in fire management.
4.9 Community Forest
The period from 1978 to the present can be considered as the Community Forestry (CF) phase, which began with a review of the forestry sector and the relationship between the population and the natural resources of Nepal. The formulation of the National Forestry Plan (NFP) in 1976 provided a policy base for initiating forestry development work in the hills of Nepal and was a bold shift in policy towards participatory forestry. This plan was followed by the Panchayat (a territorially based politico-administrative unit), Forest (PF) Rules and Panchayat Protected Forest (PPF) Rules in 1978 that included the provision
· 

for handing over limited areas of Government forest to the local Panchayat This legislation gave formal recognition of the rights of villagers to manage the forest and can be regarded as the formal launching of CF in Nepal.
From 1978, there have been several legislative changes aimed at facilitating the handing over of management responsibility of the government controlled lands to local populations. The process was more or less progressive towards formulation of legal base until the promulgation.
The Forest Act 1993 provided full authority to the users for management of forest resources and can be regarded as one end of a co-management spectrum between the Government and forest users. It recognized the dominant role of local people in the decision making process and provided grounds for benefiting local people from forest management. The emphasis was given to returning the ownership of forest resources to the people. The spirit of the new CF legislation in Nepal was the development of a partnership between the organized local communities and the Government. The community institutions called Community Forest User Group (CFUG) represented the community of forest users and were legally authorized to take management decisions.
The community forestry concept in Nepal is a courageous, innovative and future oriented approach towards participatory forest management by local people. Community Forestry Program is widely celebrated as one of the most progressive policy examples of devolving control over forest resources to community based user groups; and it has established a viable procedure for handing over the forests to actual groups of users with a legal status as autonomous and corporate institutions with perpetual succession.
	Forest area under community forestry
	1,652,654 ha

	Total no of CFUGs
	17,685

	Total number of households
	2,177,858


(Source: DoF, 2073 B.S.)

Field planning process in community forestry
The operational guidelines for the CF planning process phases identify four, namely, investigation, negotiation, implementation and review. The formal (J field planning process starts with the identification of co-owners of the resource under consideration using a procedure similar to Participatory Rural Appraisal (PR A)
The community is then organized as a CFUG and the District Forest Officer (DFO) issues a certificate of recognition to the CFUG. Through a series of meetings interactions, workshops and discussions the following arrangements are made by user consensus (Acharya 1997) and finally the Operational Plan (OP) is prepared:
· Identification of users and recognition of mutual use-rights,
· Preparation of a constitution describing the conditions for collective action, and
· Formulation of operational rules and conditions for the management of forests (OP).
The criteria for the handover of national forests to a particular CFUG are:
· Accessibility,
· Traditional use rights,
· Willingness to manage forest as CF, and
· Capacity of users to manage the forest size.

SUMMARY
· A forest covers all types of wooded areas including natural forests, woodlands, shrubs, plantations of trees and shrubs, irrespective of these being protected or open.

· Forests are very important from the viewpoint of natural resource as well as maintenance
· of proper environmental conditions.
· Forest areas are under the great pressure for fulfilling the human needs of fire wood, fodder, 
· [bookmark: _GoBack]timber, medicines and infrastructural development.[image: ]
· The forest area has been decreasing substantially in Nepal during the last four decades. Much of the government forests in close proximity to community forests and settlements is undergoing an alarming state of deterioration.
· Rapid population growth in the world has significantly increased the pressure on forests and has led to forest clearing for various purposes,
· Forestry is the management of forestland for maximum sustained yield of forest resources and benefits. It involves the management of grazing areas for domestic livestock, the preservation of wildlife habitat, watershed protection, and the development of recreational opportunities.
· According to Dobremez (1976), the classification of vegetation is based primarily on altitude. Hence, there are tropical forest, subtropical forest, lower temperate forest, upper temperate forest, and sub alpine forest in Nepal.
· There are three major components of forests: the natural forests, the plantations and other wooded lands. The original forest cover of the earth in any area is known as the natural forest of the region. The tree plantations constitute another component of forests. Wooded lands and shrub lands constitute the third component of forests. The wooded areas account for one-third of the total forest cover.
· Forest plays an important role in maintaining global ecosystem, and ecological diversity, preserving watersheds, preventing soil erosion, preventing siltation of dams, moderating the earth's climates by regulating temperature, supplying timber for housing, supplying raw material for industry, and providing excellent recreation sites.
· Forests are sources of valuable wood and non-wood products such as fuel wood, fodder, resin, medicinal plants, fibre, bamboos, cane, gum, leaves, grasses and dyes.
· The forests of Nepal are also homes of many valuable species of animals like elephant, tiger, leopard, rhinoceros, wild buffalo, brown and black bear, ghoral, sanbhar, spotted [image: ]deer, barking deer, hog deer, swamp deer, pheasant and snake.
· [image: ] Industries of paper, plywood, furniture, matchbox, etc., are based on the raw products of the forest.
[image: ]
[bookmark: bookmark18][bookmark: bookmark19]EXERCISES
A. Write short answers of these questions.
1. What is a forest?
2. Mention any one importance of the forest.
3. Write the name of the tree species which is used in the construction f K
4. Explain with one example the dependence of human beings on forest for fulfilling their needs.
5. Describe in brief why the forest is important for wild animals. 
6. What is meant by deforestation?
7. Write the main role of deforestation in agriculture production
B. Answers these questions.
1. Describe the role of forest in maintaining ecological balance.
2. Mention any four points of importance of the forest.
3. Write the names of any four useful plants found in the mountain forest and their uses.
4. Explain with examples the dependence of human beings on forest for fulfilling their needs.
5. Describe in what way the forest is important for wild animals.
6. What is meant by deforestation? Mention any four causes of deforestation.
7. Is the human population growth also a factor for causing deforestation? Justify your answer giving reasons.
8. Public awareness has an important role in conserving forests.” Clarify.
9. Describe any four effects caused by deforestation.
10. Make a list of ways necessary for the conservation of forests.




3. short notes on:
		2. Sub-alpine forest
	1. Tropical forest	3. Oilseeds
	4. Forest file	5. Overgrazing
Project Works
l. Visit a village area close to the forest and prepare a report on the importance of the forest by interacting with the local people.[image: ]
2 Observe and find out the causes of deforestation of the forest in your Ward Number. Prepare a report by consulting with local social workers. intellectual persons, local institutional persons on these causes. Present the report in your class.
3. Prepare a report on the impact of deforestation in a certain area close to any residential area. Present the report in your class.
4. Visit a community forest around you. Observe the methods used to conserve the forest. Present your report in the class.
5, Visit a community forest, observe and prepare a report on the interrelation been [image: ]people and forest.
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