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BIOTA AND ENVIRONMENT 
 

FOREST RESOURCES 

 

The forest is very important renewable natural resources. About 37% land area of Nepal is occupied by forest. 

But according to unofficial record only 10% land area is occupied by forest. 
 

Importance of forest 

 The source of raw materials 

 It provides timber fire wood which are used for various purposes like furniture, building houses etc it also 

provides fodder, different type of products like resin gum fiber tubers etc. 

 In Nepal fuel wood is only the source of energy for domestic cooking purpose. 

 The forest is being used as ayurvedic medicines drugs spices insecticides etc also used for extracting 

essential oils, which are used in soaps and cosmetics.  

 Various industries depend on forest for their raw material like paper plywood factories tanning materials 

like dyes gums resin obtained from plants are used in many industries 

 The forest plays a significant role in keeping the atmospheric balance by consuming coarbondioxide 

releasing oxygen. It also control pollution 

 The green plants are the primary source of energy for the other biotic components 

 The forest checks soil erosion and land degradation. The roots hold the soil. The forest stops the soil being 

eroded away by strong winds or rains. 

 The forest provides shelter to varieties of plats animals and microorganism. 

 Large numbers of people visit the forest for peace, beauty, and recreation. It provides natural beauty. 
 

 

Types of forest in Nepal 

The forest of Nepal is classified on the basis of geographical location and climatic characteristics. 

Tropical forest: The forest found below 1000 meter from the seal level is tropical forest. It is found in terai belt. The 

forest of this belt is also called as Dun or Bhavar. The main forest is Sal Forest (Shorea robusta), Reverine, 

Decidious or evergreen forest is also found in this belt 

Subtropical forest: the forest present between 1000 to 2000 meters from the ea level is subtropical forest. Below 

mahabharat range the Alnus, Schima, Pinus and Castanopsis forest are found in this belt 

Temperate forest: the forest present between 2000 to 3000 meters from sea level is temperate forest. This range is 

also called mahabharat range, foothill, or lower Himalayan range. The Pinus, Rhododendron, Brich forest 

are found in this belt. Usually broad leave evergreen forest are found. 

Sub alpine forest: the forest present between 3000 to 4000 meter from ea level is subalpine forest. This belt is also 

called as above mahabharat range or Himalayan range. Rhododendron, Birch, Silver and Fir Forest are 

found. 

Alpine Forest: the forest present between 4000 to 5000 form the sea level is alpine forest. This range is also called 

as a high Himalayan range. Juniperous, Rhododendron forest are found in this zone 

 

AFORESTATION 
Plantation and selection of useful species, removal of undesired species, care, management and protection 

of forest, implementation of laws, utilization of forest education and activating the community and the 

people is called a forestation 
 

 

DEFORESTATION 

It is characterized by loss or cutting of forest trees which brings s series of unfavorable changes in the whole 

biosphere. 

In the world 20.4 billion hector, forest is destroying per year. Among high rate of deforestation Nepal is one. 

2.8 billion tons of CO2 is added in atmosphere per year by deforestation. In Nepal during 1965 to 1979, every 

year 70000 hector forest was destroyed. After 1979, every year 12000 hector forest was destroyed. After 2046 

BS. 1200 hector forest was declared. 
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Causes of deforestation 

 Over production: 

 Due to over population of both human and livestock, demand for rood space, agricultural land increases 

which lead over exploitation of forest. 

 Due to fire in forest, several seed and seedling destroyed. In total 30% fire is man made. 

 Forest trees are overgrazed by domesticated animals 

 Agricultural cultivation is encroaching forest land. It is being extended at the cost of forest. 

 Construction of roads, dams, urbanization, and mining lead to deforestation. 

 Pests and diseases also cause deforestation. 

Hazards of deforestation 

 Soil erosion, flood, landslide occurs frequently. 

 Due to deforestation, natural resources are also destroyed.  

 Due to soil erosion fertile soil with organic contents are washed away. This cause declination of fertility of 

soil. 

 It adversely affects the climate, oxygen and carbondioxide contents and rainfall. It leads to global 

warming. 

 Destruction of wild life due to loss of forest their shelter is destroyed. 

 Shortage of forest products and increase in pollution 

 Desertification 

FOREST MANAGEMENT 

 A forestation or reforestation programs both at governmental and local levels should be launched. 

 The community forest programs are implemented under the management and supervision of local 

communities. 

 The private forest programs are also implemented. 

 Modern techniques for the pests control and management should be added to save forest. 

 Agro forestry on marginal and sub marginal farm land. 

 Alternative sources of energy should be employed  

 Herbal farming should be extended for increasing the production of herbs. 

 Public awareness and education should be launched. 

 

ECOLOGICAL IMBALANCES 

1. Green House Effect 
The higher concentration of carbon dioxide may act as a serious pollutant. The carbon dioxide layer present 

in the atmosphere function like the glass panel of the green house which allow the sun light to pass through 

but prevent the heat from being re radiate in outer space. This is called green house effect or atmospheric 

effect. 
 

Thus, increase carbon dioxide level tends to warm the air, which is called Global Warming. Bout 100 Years ago 

the concentration of CO2 was 275 ppm. Now it is 350ppm and by the year 2040, it is expected that it will 

reach to 450 ppm. 
 

Causes of increase in CO2 
Due to human civilization, excessive amount of CO2 is being deposited in the atmosphere through furnaces 

of power plants automobiles factories burning of coal or fossils fuels. To some extent on increase in CO2 level 

in atmosphere increases the rate of photosynthesis but further increase pollutes the air and water. 

There are other gases also which cause green house effect they are CO SO2, NO2, CH4, and CFCs 
 

Effect of Global Warming 

Green house effect results global warming which causes more floods due to melt of ice and the sea level 

increases. More hurricanes and cyclones occur.  

If the total ice of earth melt then 200 ft of water would be added to the ocean surface.  
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A rise in sea level of 50-100 cm would flood low lands of Bangladesh and West Bengal.  

Within 25 years, there will be rise in sea level by 1.3-3.5 m. Then only from Bangladesh alone 15 million people 

will have to move. Dhaka and Calcutta may be inundated.  

A rise of 50C temperature of earth raises the sea level by 5m within few decades. 

Higher atmospheric temperature would increase evaporation of water from the farms thus reduce the crop 

yield. 

2. Depletion of Ozone Layer 
The ozone is a gas (O3) occurs naturally in earths atmosphere between 10-50 Km. the ozone is considered as 

both destroyer as well as protector for us. 

The ozone as a destroyer 

High concentration of ozone reduces crop yield, damage leaves reduces quality of crops. 0.3-ppm ozone 

causes throat, nose irritation, 1.3 ppm causes fatigue, and 9 ppm causes several pulmonary diseases. 

Ozone as protector 

The ozone layer prevents UV rays coming from sun to the earth. 10% reduction of O3 increases UV radiation 

on the earth by 2%. It causes skin cancers. 10% reduction of ozone leads 20-30 % increase skin cancer. Only in 

America 6000 people per year die by skin cancer 

What is Ozone? 

The accumulation of oxygen in the atmosphere due to photosynthesis by green plants resulted in the 

formation of an ozone layer high in the earth atmosphere. The ozone layer forms a very protective covering 

around the earth's atmosphere. It prevents the UV rays present in the solar radiations from reaching our 

atmosphere, thus saving us from the extremely damaging effect of UV rays. 

The Ozone layer depletion is the process of destruction or using up of ozone in the stratosphere by different 

pollutants making the ozone layer thinner. when ozone is depleted there would be certain zones or holes 

without ozone through which UV radiation enter the earth causing various problems such zone or hole called 

ozone hole. 

Cause of Ozone depletion 
Chlorofluorocarbon (CFC) and nitrogen oxides produced by the air craft, satellites, industries, and fertilizers 

release in atmosphere and specially CFCs stays for five to six years in the atmosphere. During this period, it 

gradually releases chlorine, which reacts with ozone and causes damage to it. 

CFCs…………………..Cl + C-compounds  O3 + Cl………………...ClO + O2 

ClO + O………………Cl + O2 
 

 

Effect of ozone layer depletion 
Change of environment, due to more UV radiations entering in the earth rises to a certain degree, which can 

lead to the failure of rainfall. 

When the ozone layer is depleted, harmful UV radiations may cause skin cancers. 

A higher UV radiation reduces the photosynthesis, causes necrosis, leaf drop, the growth is altered, the 

chlorophyll content wills decrease, harmful mutation of plants, and animals, reduce the productivity of the 

crops, decrease in the number of phytoplankton and zooplankton, and harms fishes and other aquatic life. 
 

3. Acid Rain 
It is the process of deposition of acid gases from the atmosphere on land in the form of precipitation or rain. It 

thus increases H ions concentration of precipitation. In water whole the cocktail rain with H2SO4 and HNO3 is 

called acid rain. 

Causes of Acid Rain 

Oxides of sulphur and nitrogen are the major air pollutants produced by the combustion of fossils fuels from 

power generation, industries, factories and automobiles. 

Effects of Acid Rain 
Acid rain acidifies the soil    Affects flora and fauna 

Affect human health    Acidifies lakes and streams 

Affect aquatic animals and vegetation  Reduces plant productivity 

Acid rain destroys forest    Kills useful bacteria and blue green algae 
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In Sweden more than ten thousand lakes are acidic and in USA thousands of lakes are acidic and in 

Germany 8% forest was cleared by acid rain. 

Control 
 Air pollution should be controlled 

 A forestation should be dome 

 Gases coming out of automobiles should be treated first before discharging out 

 Alternative sources of energy should be used  

 Catalyst process catalyst converter should be used to change toxic gases  
 

Pond Ecosystem 
The pond is a small body of standing water and the pond ecosystem is complex interactions between its 

biotic and abiotic components. 

Abiotic component of pond ecosystem are:  
Environmental factors:  light, temperature, water 

The edaphic factors:   Soil 

Inorganic Components are:  O2, CO2, N2, nitrates, phosphates, carbonates etc. 

Organic components are:  carbohydrates, proteins, amino acids, fats, nucleic acids  

Biotic components are: 

Producers  

The producers are the aquatic green plants, which may be divided into two groups. 

Microphytes (phytoplanktons) 

They are microscopic autotrophs, which fix solar energy. eg. Spirogyra, Zygnema, Volvox, Oedogonium. 

Macrophytes 

They are large plants, which manufacture complex food. They are of following types 

Submerged plants: those, which are submerged in water, are submerged plants eg Hydrilla and Utricularia 

Floating plants: those, which float freely in water surface, are called floating plants eg. Pistia, Nymphea and Azolla 

Immerged plants: those, which are rooted but emergent, are called immerged plants eg Ranunculus, Sagittaria and 

Typha 

Consumers 
The consumers are those heterotrophic organisms, which consume producers as food. They are also following types 

Primary consumers: These herbivorous animals depend upon autotrophic organisms such as microscopic plant eaters 

or zooplanktons, Mollusks, Beetles, Cyclops, and Daphnia etc. 

Secondary consumers: These are primary carnivores, which depend upon herbivorous animals for food eg. Insects, 

fishes, frogs, crab etc. 

Tertiary consumers: These are second grade of carnivores. They feed upon plants or animals (secondary consumer) 

therefore are called omnivores. for eg. Large fishes and frogs. 

Top consumers: These are third grade of carnivores, which feed upon primary, secondary, and tertiary consumers eg. 

Water snake, water birds etc. 

Decomposers 
These include heterotrophic microorganisms such as bacteria fungi, which break down the organic complex food 

from dead producers and consumers into simple inorganic compounds made available to the producers. 

Pond stratification: On the basis of water depth, light penetration and types of vegetation and animals there may be 

three zones 

Littoral zone: This is the shallow water region, which is usually occupied by rooted plants. This region is warmer and rich in 

oxygen. In this region, there is high intensity of light penetration so called epolomentic zone 

Limnetic Zone: this is the central part of pond upto where there is the penetration of effective light water level, oxygen 

content and tem[perature varies time to time in this zone. here the light penetration is lesser so called thermocline. 
 

Profundal Zone: This is the deep-water region where the re is no effective light penetration. There the microscopic plants 

and decomposers are present. So called Hypolimnion 

 

Grass Land Ecosystem 

……. 
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Community 
The aggregation or assembles of living organisms having mutual relationship among themselves and to their environment 

is called community. Assembles of plants is called plant community and the assemblage of animals is called animal 

community. 

Characters of community 

 Different types of species are found in the community. This is called species diversity 

 Some of the species are found to be dominant. This may be either due to number of individual of that species or due 

to the size of the body. Usually only one species is found dominant in a community. This is called species dominant. 

 The size of the community varies from very small to very large. The example of very small community is microorganisms 

found in the gut and the example of very large community is the forest community. 

 The community is changeable. One community can be replaced by another community in due coarse of time. This 

process is called succession. 

 

Succession 
Series of changes in a community in due course of time is called succession. This process is gradual and continuous. This 

process does not stop unless a stable community is formed. There are two types of succession 

Primary succession: The succession which starts from bare area where there was no life existed previously is called primary 

succession. 

Secondary succession: The succession which starts from bare area which had occupied by some community before is 

secondary succession. 

Causes of succession 

 The environmental change 

 The changes in nutrition, organic matters and characters of the soil cause succession. The succession due to above 

factor is called autogenic succession. 

 the natural disasters like flood deposition of soil erosion etc also cause succession which is called allogenic succession 

Process of succession 

Nudation: the process of development of new species on bare areas is called nudation 

Invasion: the establishment of new species on bare areas is called invasion, it includes following three steps.  

Migration:  

seed, spores or propagules migrate on bare area through air water and animals.  

Ecesis:  

seed, spores or propagulaes germinate. Some of them become capable for successful growth and they get established. 

This process is called ecesis. 

Aggregation:  

The established species reproduce and number is increase to form large population. This process is called aggregation. 

Competition 

The large number of individuals competes for water food and space. This is called competition. The competition may be 

intra or inter species. They also react with the environment. Due to their activities, some modification occurs in the 

environment, which becomes suitable for new invaders or species, which is called reaction. 

Stabilization:  

After reaction, the community becomes more or less stable for long time, which is called climax. 

These different stages of the successions are called sere. 
 

Process of succession in Hydrosere 
 

The process of succession occurring in water mass like ponds, pools, and lakes is known as hydrosere 
 

In the pond, the microorganisms ie phytoplanktons (Bacteria, cyanobacteria, algae) are pioneers to be invade in the 

early pond water. They are consumed by zooplanktons like protozoans or smaller fishes, which after their death increase 

the organic content in the pond. The organic content are decomposed by decomposers like fungi, bacteria and the 

nutrients released. 
 

The released nutrients help in the growth of rooted hydrophytes like Hydrilla, Chara etc. and the submerged animals. Their 

dead bodies are also decomposed by microbes to release nutrients. In due course, of time water depth of pond reduced 

and at the margin rooted floating plants like Nympaea, Nelumbo and animals like insects larvae grow. Gradually the 

pond depth further decreases and concentration of nutrients increases which develop freely floating plants like Azolla 

Salvinia etc. Gradually dead bodies also increase. The pond becomes swampy and the rooted plants like Typha, Rumex 

are developed. 
 

If the water level further decrease the growth of amphibious species is unfavorable and they are replace by plant like 

Juncus, Cyperus of graminae family. These plants are again replaced by mesic communities 
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As the soil become further drier then soil favors the growth of trees like Alnus and the woodland community appears. 

Finally, tree community is replaced by forest, which is the climax stage. 

 

Biogeochemical Cycle 
 

 

The elements which are required for the proper growth and development of living organisms enter into the composition of 

living organisms circulate more or less in cyclic manner from abiotic environment to living organisms and again back to 

the non living environment is called biogeochemical cycle 

The flow involves not only living organisms but also a series of chemical reactions in the abiotic environment these cycles 

are called biogeochemical cycle. 
 

Nitrogen Cycle 
Nitrogen is essential constituent of many biologically significant molecules such as amino acids, proteins, enzymes 

chlorophylls, and nucleic acids etc. The main source of nitrogen is atmosphere where it is 78%. 

Green plants contain nitrogen from soil solution in the form of ammonium, nitrate, and nitrite ions and the main source of 

all these nitrogen compounds is the atmospheric nitrogen. Nitrogen cycle consists of following steps 

Nitrogen fixation 
Conservation of free atmospheric nitrogen into the biologically acceptable form or nitrogenous compounds is known as 

nitrogen fixation. It is of two types 

Non-biological nitrogen fixation is the process in which lightning or electrical discharges in the clouds and produce 

different nitrogen oxides. These nitrogen oxides dissolve in rainwater and mix with earth surface. 
 

Certain free-living bacteria in the soil and symbiotic bacteria present in the root nodules of leguminous carry out 

biological nitrogen fixation and cyanobacteria present in the soil.  

The free-living bacteria present in the soil are like Coccus fix atmospheric nitrogen. The bacteria, which are found in the 

root nodules of leguminous plants, are called symbiotic bacteria they also fix atmospheric nitrogen and supply to the host 

plant. Different types of cayanobacteria like Nostoc, Anabaena, Spiriluna are also present in the soil which contain 

certain nitrogen fixing cells in the filament like heterocyst. 

Nitrogen assimilation 

The fixed nitrogen is utilized by green plants and stored in the plants in the form of protein. When plants are 

eaten by animals the protein is transfer to animal. This is called nitrogen assimilation. 
 

Amonification 

The dead bodies of plants and animals containing nitrogenous substances are acted upon a number of 

microorganisms like bacteria (Bacillus, Ramosus) and fungi. They utilize organic compounds and release 

ammonia in the soil. This process is called ammonification. 
 

Nitrification 

Some bacteria like Nitrosomonas converts ammonia into nitrites and the nitrites are converted into nitrates by 

Nitrobacter. These bacteria are called nitrifying bacteria and the conversion of ammonia into nitrate is called 

nitrification. 
 

Denitrification 

The process of conversion of nitrates into free nitrogen by certain bacteria like Bacillus denitrificans is known 

as denitrification. But sometime aminoacid is formed from ammonia and nitrates which is used by green 

plants. 

 

Carbon Cycle 
 

The main source of carbon is atmospheric carbondioxide. In the atmosphere the carbondioxide is 0.03%.  
 

The atmospheric carbondioxide is fixed by green plants during photosynthesis. The plants in presence of 

water and carbondioxide manufacture food. The carbon is then stored in different form of carbohydrates in 

plant body. 
 

When the plants are consumed by animals the food material is transferred to animals and they get carbon 

compounds and store in their body. 
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During respiration, both plants and animals release carbondioxide into the atmosphere. Respiration takes 

place to produce energy where oxygen is used to breakdown the food materials. Carbondioxide is the waste 

product produced during the process. 
 

The CO2 is also produced in atmosphere from burning plants, animals and different other residues. It is mixed 

into the atmosphere during burning coal, firewood and fuel as well. 
 

After death of animals and plants, the CO2 is produced and mixed into atmosphere during fermentation. 
 

Fossilization takes place in dead plants and animals to form carbon compounds like coal and fuel as petrol or 

diesel.  
 

Some amount of carbondioxide is also mixed during volcanic eruption and during mineralization of rocks. 

 

 

See and Draw necessary Figures  

 
 


