
Food Chain 

The transfer of food energy from the producers (plants) through a series of organisms 

(Herbivores, Carnivores) successively with the repeated activities of eating and being eaten is 

known as food chain.  

In an ecosystem(s), one organism is eaten by the second who in turn is eaten by the third and 

so on... This kind of feeding relationship is called food chain.  

Examples of food chain:  

1. Grass→ Grasshopper→ Frog→ Snake→ Hawk.  

2. Grass→ Mouse→ Snake →Hawk 

3. Grass→ Rabbit→ Man. 

4. Grass→ Mouse→ Hawk.  

5. Plant leaf →Caterpillar →Sparrow →Hawk 

 

Explanation: A caterpillar eats a plant leaf, a sparrow eats the caterpillar, and a hawk eats the 

sparrow. When they all die, they are all consumed by micro organisms like bacteria (or) fungi 

which break down the organic matter and convert it into simple inorganic substances that can 

again be used by the plants.  

In nature, there are two basic types of food chains viz:  

1. Grazing food chain and (2) Detritus food chain Grazing food chain: This food chain starts 

with green plants (primary producers) and goes to herbivores and on to carnivores.  

1. Phyto planktons→ Zooplanktons →Small fish→ Tuna.  

2. Phyto planktons→ Zooplanktons→ Fish→ Man.  

3. Grass→ Rabbit→ Fox→ Tiger. 

 

Detritus food chain: This food chain starts from dead organic matter (dead leaves/ plants / 

animals) and goes to Herbivores and on to Carnivores and so on….. Leaves or dead plants→ 



Soil mites→ Insects→ Birds. Dead organic matter→ Bacteria → Insects. Dead leaves → 

Algae→ Fish→ Man. 

 

 

FOOD WEB: 

Food web is a net work of food chains where different types of organisms are connected at 

different trophic levels so that there are a number of options of eating and being eaten at each 

trophic level. (A trophic level refers to an organism‘s position in the food chain).  

1. Grass→ Grasshopper→ Hawk  

2. Grass→ Grasshopper→ Lizard→ Hawk  

3. Grass→ Rabbit→ Hawk  

4. Grass→ Mouse→ Hawk  

5. Grass→ Mouse→ Snake→ Hawk 

 

 

 

 

 

 

 



ECOLOGICAL PYRAMID 

 

Ecological pyramids were first studied by a British ecologist Charles Eltan (1927). An 

Ecological Pyramid is a graphical representation consisting varioustrophic levels with 

producers forming the base and top occupy the carnivores. In an ecological pyramid the huge 

number of tiny individuals form at the base and a few large individuals occupy the top / apex . 

This formation is known as ecological pyramid. Hence, all producers (micro & macro plants) 

belong to the I trophic level; all primary consumers belong to II trophic level and organisms 

feeding on these consumers belong to the III trophic level and so on.  

The ecological pyramids are of three types. 

 They are:  

1. The pyramid of Numbers (showing population).  

2. The pyramid of Biomass (showing total mass of organisms).  

3. The pyramid of energy (showing energy flow). 

 

1. The pyramid of Number: It shows the relationships among the producers, herbivores 

and carnivores at successive trophic levels in terms of their number. Mostly the pyramid of 

number is straight (or) upright with number of individuals in successive higher trophic levels 

goes on decreasing from base to apex. The maximum number of individuals occurs at the 

producers‘ level. They support a small number of herbivores. The herbivores, in turn, support a 

fewer number of primary carnivores and so on… 

Top carnivores are very few in number.  

For Example:  

(1)In a grass land ecosystem: Grass→ Grasshoppers→ Frogs→ Snakes→ Peacock / Hawk.  

(2) In a pond ecosystem: Phytoplankton→ Zooplankton→ Fish→ Crane 



 

The pyramids may be inverted in a few cases: A single plant may support the growth of many 

herbivores and each herbivore in turn provides nutrition to several parasites which support many 

hyper-parasites. Thus, from the producer towards consumers, there is a reverse position i.e., the 

number of organisms gradually shows an increase making the pyramid inverted in shape.  

(3) In a Forest ecosystem: Tree→ Birds / deer →Parasites→ hyper parasites Tree→ Birds→ 

eagle 

 

2)The Pyramid of Biomass: The amount of organic matter present in environment is called 

biomass. In pyramids of biomass, the relationship between different trophic levels is mentioned 

in terms of weight of organisms. The pyramid may be upright for grassland ecosystem and 

inverted for pond ecosystem. Example: Vegetation produces a biomass of 1000 kg. Out of this 

100 kgs of biomass for herbivores, which in turn only 10 kg of biomass for primary carnivores 

that gives rise 1 kg of biomass for second order carnivores and so on 

1000 kgs   100 kgs   10 kgs    1 kg  

Vegetation   Herbivores  primary carnivores   Secondary carnivores 

Hence, a vegetarian diet can support a larger population than a Non – vegetation diet. 



 

3. The pyramid of energy: The amount of energy trapped per unit time and area at different 

trophic levels of a food chain with producers forming the base and the top carnivores at the 

apex is called pyramid of energy.  

 

 

NATURAL RESOURCES 

 

The word resource means a source of supply. The natural resources include water, air, soil, 

minerals, coal, forests, crops and wildlife are examples. All the resources are classified based 

on quantity, quality, re-usability, men‘s activity and availability.  

Classification of Resource  

Exhaustible Resources: These resources have limited supply on the earth and liable to be 

exhausted if used indiscriminately.  

These resources are of two types.  

(1) Renewable resources: These resources have the capacity to reappear themselves by quick 

recycling with a reasonable span of time. Eg: forests, wildlife.  

(2) Non-renewable resources: Resources that exist in a fixed quantity in earth‘s crust are 

called non–renewable resources. These resources lack the ability of recycling and replacement. 

Eg: minerals, fossil fuels etc..  

A few mineral resources which occur in the earth‘s crust namely copper, aluminum, mercury, 

gold etc.., minerals of asbestos, clay and mica are considered as non-renewable resources. 

Fossil fuels are derived from organic matter that accumulated during hundreds of millions of 

years of early bio-geological history. There is no way of recycling the energy in fossil fuels.  



Inexhaustible Resources: These resources are present in unlimited quantity in the nature and 

they are not likely to be exhausted by human activities. Eg: solar energy, wind power, tidal 

power, rain fall, atomic energy etc…  

It is very important to protect and conserve, the natural resources. Natural resources are to be 

used in a judicious manner so that they cannot be exhausted. It doesn‘t mean that we should 

stop using them. Natural resources are to be used in such a way that we can make use for future 

generations. Among the natural resources, Water resources; Mineral resources; Energy 

resources; Land resources are the major ones to discuss. 

WATER RESOURCES  

Hydrologic Cycle: The continuous circulation of water from land, water bodies etc., which 

joins the atmosphere and finally condenses into the form of precipitation. A part of water is 

lost by evapo-transpiration and certain portion percolates into the ground to form ground water 

reservoir and the remaining water flows on the ground as runoff and joins the streams, rivers 

and finally into sea. This cycle is continuously repeated. Water is the main constituent of 

hydrosphere & is renewable resource. Water is next to air that man requires for his survival 

and existence. Water is needed for daily use by organisms, for irrigation, industrial electricity 

production and domestic use. Hence, water is an important resource in all economic activities 

ranging from agriculture to industry. The distribution of water resources is not uniform over 

the earth‘s surface. About 97% of it is salt water in the seas & oceans, 2.6% is trapped in polar 

ice caps & glaciers. Only 0.4% is available as fresh water. 

Fresh water occurs mainly in two forms as .  

1. Ground water  

2. Surface water  

The distribution of fresh water is geographically uneven varying greatly from country to 

country & even one region to another region.  

Uses of water:  

1. Domestic use: Water used in the houses for the purposes of drinking, bathing, washing 

clothes, cooking, sanitary & other needs. The recommended value according to Indian standard 

specification for domestic use is 135 liters/day  

2. Industrial use: Water is required for various industries such as cement, mining, textile, 

leather industries.  

3. Public use: This includes water used for public utility purpose such as watering parks, 

flushing streets; jails etc.  

4. Fire use: Water is used in case of accidents and to prevent the fire issues.  



5. Irrigation: To grow crops this is the main sources for food.  

6. Other uses: Hydro electric power generation requires water. 

Effects of over use of ground water:  

Over use of groundwater has following effects.  

1. Lowering of water table: Excessive use of ground water for drinking, irrigation and 

domestic purposes has resulted in rapid depletion of ground water in various regions leading 

to lowering of water table & drying of wells. 

The reasons for shortage of water are:  

1. Increase in population,  

2. Increasing demand of water for various purposes.  

3. Unequal distribution of fresh water.  

4. Increasing pollution of water sources cause over exploitation.  

2. Ground subsidence: When ground water withdrawal is greater than its recharge rate, the 

sediments in the aquifer become compacted. This is called ground subsidence which may cause 

damage of buildings, destroy water supply systems etc. 

 

Floods: A Large area of land with water for several days in continuation is called flood. Floods 

have been regular features of some parts of India & Bangladesh. Floods are caused by both 

natural as well as human factors. The (i) anthropogenic activities such as deforestation, 

construction activities, and diversion of river channels cause floods (ii) over-grazing also cause 

floods. Floods are also caused by various factors such as, climatologically (due to rain), failure 

of dams (i.e., excessive release of water) and floods could get intensified because of basin 

characters. Flooding also takes place when the river channels are unable to contain the 

discharge. 

Drought: The condition of dryness for prolonged period is called drought due to drop of 

average rainfall. Drought cause famine and starvation of human & animal population of region 

concerned. Drought is the most serious physical hazard to agriculture. Shortage of water for 

even the basic needs is the main problem in the drought areas. Shallow rooted plants don‘t 

grow. Infiltration wells, construction of dams, water sheds are being taken up in drought prone 

areas. Clouds seeding techniques, artificial rains etc., are to be implemented. 

Conflicts over water: Conflict means a situation in which people, groups, countries are 

involved in a serious argument. Water is an essential resource for sustaining life and 

environment. The available water resources are under tremendous pressure due to increased 

demands. Conflicts over sharing of river water between neighboring countries or different 



states of a country have now become quite common. The conflicts over water are continuing 

phenomena and leads to wars. 

Some examples of such conflicts in past & at present are listed below:  

1. During Second World War many water dams were bombed.  

2. Central dams over YALU River were attacked during Korean War.  

3. Water supply systems in North Vietnam were bombed by US in1960‘s during Vietnam War.  

4. The construction of Farakka Barrage across Ganga has become a dispute between India and 

Bangladesh. The Barrage is intended to divert water into river Hoogly to protect Calcutta port.  

5. The Cauvery water dispute is between the states of Tamil Nadu and Karnataka. Tamil Nadu 

is occupying the downstream region of the river wants to use of upstream water whereas the 

upstream state Karnataka refused to do so. 

 6. The Sutlej –Yamuna link is the dispute between Punjab & Haryana.  

7. The river basin of Fordan and the Nile are the shared water resources for Middle East 

Countries (Asia; Africa; Europe ). Ethiopia controls 80% of Nile River water whereas Sudan 

(South Africa) too is trying to divert more water. The sufferer is Egypt. The following statuses 

have disputes 

 

Dams benefits & problems : The construction of dams has their own benefits & drawbacks. 

Excess amount of water flowing in rivers which otherwise Join Sea can be stored as reservoirs 

by constructing the dams across the rivers. The dam‘s viz., Bhakra-Nangal, Heerakud, 

Nagarjuna sagar; srisailam etc generate electricity, to supply drinking water. Pandit Jawahar 

Lal Nehru called these dams as ―THE TEMPLES OF MODERN INDIA‖.  

Uses:  

1. More land can be brought under irrigation.  

2. Hydro-Electric power can be generated.  

3. Water can be supplied to towns & cities.  

Disadvantages:  

1. Causes change in a climate of region at micro level.  

2. Loss of vegetation & soil erosion.  

3. Generation of seismic activities due to heavy pressure of water.  

4. Blasting operations during construction of dams cause landslides.  

5. Sedimentation & silting of reservoirs. 

 

 



LAND RESOURCES 

Land is the major part of the lithosphere. Land is made up of soils / rocks and are considered 

as very important resources of earth. Land plays a major role for growth of crops, vegetation, 

forests etc., Soils are formed due to disintegration of rocks by various physical processes like 

change in temperature, pressure, blowing wind and flow of water. The top layer of soil consists 

of mixtures of Humus (dead leaves & plants), some of the living organisms and Inorganic 

components which supply nutrients to the soil. Soil fertility depends on inorganic matter, 

organic matter, water, air and a variety of micro-organisms viz., bacteria, fungi, which help in 

the decomposition of organic matter and regeneration of nutrients. 

Types of Indian Soils Different types of soils are identified by taking into account the 

geographical extent, physical and chemical properties for the purpose of agriculture, nutritional 

factors.  

(a) Alluvial soils: This is generally alkaline and best soil for agricuture. Alluvial soils are 

derived from debris brought by the floods or rivers or by tidal waves. Eg: North Indian Plains; 

Indo– Gangetic Plain; Ganga and Brahmaputra Plains …  

(b) Black soils: Black soils are predominantly with clay and sandy loams. These soils are found 

in the regions of AP (Krishna and Tungabhadra basins) , Maharashtra ( Deccan Traps ) and 

Madhya Pradesh. (c) Red soils: The red colour is due to the presence of high proportion of iron 

component and characterized by low water retention capacity. Red soils are found in Andhra 

Pradesh, Tamil Nadu and parts of Bihar, Orissa and Western Ghats of Karnataka..  

(d) Laterite soils: These soils are rich in hydroxides of Ferrous and aluminum. At low 

elevation areas, the laterite soils are suitable for paddy cultivation whereas at higher elevations, 

they are suitable for coffee, tea, rubber etc., Western Ghats, Northern part of Eastern Ghats, 

North of Bangalore and West of Hyderabad are examples for laterite soils.  

(e) Mountain soils: These are stony. Mountain soils are formed due to dislodgement of rocks 

due to landslides and occur over altitudes between 2000 to 3000 mts. Eg: Aravallis and East of 

Himalayas. Mountain soils are favour for growth of vegetation / forest . 

(f) Desert soils: These soils cover the parts of areas of Rajasthan and Kutch where the annual 

rainfall is less than 50 cms per annum.  

(g) Saline soils: Presence of salt and water retention make the soils unsuitable for agriculture. 

Eg: Arid (no rain ) and Semi arid ( partly rain ) regions of northern plains and Maharashtra. 

Soil erosion and causes for soil erosion The top layer of the earth is called as soil. Soil erosion 

occurs due to deforestation, overgrazing, industrialization; desertification etc.  



Deforestation: Mining, industrial, urban development etc causes deforestation and leads to 

exposure of the land to wind and rains causing soil erosion. Cutting trees leads to deforestation 

which in turn loss of organic matter in the soils.  

Overgrazing: When sufficient amount of grass is available for the organisms usually the entire 

land /area may be subjected to exhaust and the land is exposed without grass and ultimately the 

land expose to wind/rain causing soil erosion.  

Industrialization: Different processes carried out by industries and mining operations cause 

soil pollution which leads to degradation of land.  

Desertification: The process of conversion of productive lands to unproductive lands is called 

desertification. This occurs due to loss of top layer of soil by erosion. Erosion of top layer 

results in loss of water holding capacity and finally converted in to unproductive areas . 

Land degradation and control of land degradation 

 Land degradation can be defined as any change in the land that alter its conditions or reduces 

its quality. Land degradation occurs due to both natural disasters like volcanic eruptions, 

earthquakes, heavy rains, fire etc or human induced activities. The other causes of land 

degradation consists of wind blow, salinity of water, water logging, soil acidity, loss of flora 

and fauna. Desertification is land degradation occurring in the arid, semi-arid regions of the 

world. These dry lands cover about 40% of the earth‘s surface and puts at risk more than 1 

billion people who are dependent on these lands for survival. Land clearing and deforestation; 

Mining activity in forest areas; urban conversion; bringing more land under cultivation; soil 

pollution ; loss of organic matter in the soils; alkalinization of soils; salinity of water etc leads 

to land degradation. Severe land degradation affects in decreasing the mineral wealth and 

economic development of nations. The methods that are followed for the prevention of land 

degradation are called soil conservation methods. Some of the popular methods are; 

(a) Contour farming: The land is prepared with alternate furrows (a long narrow cut in the 

ground ) and ridges at the same level . The water is caught and held in furrows and stores which 

reduces run off and erosion.  

(b) Mulching: Stems of maize, cotton, tobacco etc are used as a mulch (decay of leaves) to 

reduce soil moisture, evaporation.  

(c) Crop rotation: Growing same crop year after year depletes the nutrients and land becomes 

unproductive. This is overcome by changing the crops and cultivating legumes (plants like 

peas, beans) after a regular crop. 



(d) Strip cropping: It consists of planting crops in rows or strips along contours to check flow 

of water. (e) Agrostological methods: Korean grass, Mexican grasses are grown as erosion – 

resisting plants. 

(f) Miscellaneous methods: Construction of bunds, drains, widening of gullies, Afforestation 

methods prevent the soil erosion. 

Landslides and man induced land-slides  

Landslides are always exist on this planet and the term land slide is used to describe a wide 

variety of process that result a downward movement of rocks under gravitational forces. In 

other words, mass movement of rocks, debris and soil down a slope of land. Landslides are 

primarily associated with steep slopes. Surface run-off and changes in drainage also cause for 

landslides. Landslides can also be initiated by rainfall; earthquakes; volcanic activity, changes 

in groundwater movement or any combination these factors. Debris-flows can travel down a 

hillside of speeds upto 200 miles per hour (more commonly, 30 – 50 miles per hour) depending 

on the slope angle, water content, and type of earth and debris in the flow. While landslides are 

a naturally occurring environmental hazard they have recently increased in frequency in certain 

areas due to human activities. Building excavations, collapses in mining ( eg : coal mine) causes 

landslides. However, landslides can be triggered by the human beings by induced changes in 

the environment.  

Simply landslides can be explained in three ways:  

(a) Inherent of rocks (weakness in the structure of a rock)  

(b) due to heavy seismic or volcanic activity and  

(c) due to various environmental conditions. 

 




