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                     FOOD RESOURCES 

‘A house is not a home unless it contains food and fire for the mind as well as the 

body’--Benjamin Franklin 

 

 IIntroduction 

Food is essential for growth and development of living organisms. These essential 

materials are called nutrients and these nutrients are available from variety of 

animals and plants. There are thousands of edible plants and animals over the 

world, out of which only about three dozen types constitute major food of humans. 

 

 Food sources 

The majority of people obtain food from cultivated plants and domesticated 

animals. Although some food is obtained from oceans and fresh waters, but the 

great majority of food for human population is obtained from traditional land-

based agriculture of crops and livestock. 

 

 Food crops 

It is estimated that out of about 2,50,000 species of plants, only about 3,000 have 

been tried as agricultural crops. Under different agro-climatic condition, 300 are 



grown for food and only 100 are used on a large scale. Some species of crops 

provide food, whereas others provide commercial products like oils, fibres, etc. 

Raw crops are sometimes converted into valuable edible products by using 

different techniques for value addition .At global level, only 20 species of crops are 

used for food. These, in approximate order of importance are wheat, rice, corn, 

potatoes; barley, sweet potatoes, cassavas, soybeans, oats, sorghum, millet, 

sugarcane, sugar beets, rye, peanuts, field beans, chick-peas, pigeon- peas, 

bananas and coconuts. Many of them are used directly, whereas other can be used 

by changing them by using different techniques for enhancing calorific value.  

 Livestock 

Domesticated animals are an important food source. The major domesticated 

animals used as food source by human beings are ‘ruminants’ (e.g. cattle, sheep, 

goats, camel, reindeer, llama, etc.). 

Ruminants convert indigestible woody tissue of plants (cellulose) which are earth’s 

most abundant organic compound into digestible food products for human 

consumption. Milk, which is provided by milking animals, is considered to be the 

complete food. Other domestic animals like sheep, goat, poultry and ducker can be 

used as meat. 

 

 Aquaculture 

 Fish and seafood contributes 17 million metric tonnes of high quality protein to 

provide balance diet to the world. Presently aquaculture provides only small 

amounts for world food but its significance is increasing day by day.  



 FOOD PYRAMID 

 



Date- 01-04-2020 ( LECTURE- 15) 

TOPIC- World food problems 

 

World Food Problems 

As per estimates of Food and Agriculture Organization (FAO), about 840 million 

people remain chronically hungry and out of this 800 million are living in the 

developing world. In last decade, it is decreasing at the rate of 2.5 million per year, 

but at the same time world’s population is increasing. Target of cutting half the 

number of world’s chronically hungry and undernourished people by 2015 will 

difficult to meet, if the present trend continues. Due to inadequate purchasing 

power to buy food, it is difficult to fulfil minimum calorific requirement of human 

body per day. Large number of people are in India are poor which can be attribute 

to equitable distribution of income. Food insufficiency can be divided into two 

categories into under-nourishment and malnourishment. Both of these 

insufficiencies are global problems. 

 

Under-nourishment 

The FAO estimates that the average minimum daily caloric intake over the whole 

world is about 2,500 calories per day. People who receive less than 90% of their 

minimum dietary intake on a long-term basis are considered undernourished. 

Those who receive less than 80% of their minimum daily caloric intake 

requirements are considered ‘seriously’ undernourished. Children in this category 

are likely to suffer from stunted growth, mental retardation, and other social and 

developmental disorders. Therefore, Under-nourishment means lack of sufficient 

calories in available food, resulting in little or no ability to move or work. 

 

Malnourishment 

Person may have excess food but still diet suffers from due to nutritional imbalance 

or inability to absorb or may have problem to utilize essential nutrients. If we 

compare diet of the developed countries with developing countries people in 

developed countries have processed food which may be deficient in fibre, vitamins 



and other components where as in the diet of developing countries, may be lack of 

specific nutrients because they consume less meat ,fruits and vegetables due to 

poor purchasing power .Malnourishment can be defined as lack of specific 

components of food such as proteins, vitamins, or essential chemical elements.  

The major problems of malnutrition are: 

1 Marasmus: 

 Marasmus is a form of severe malnutrition characterized by energy 

deficiency. It can occur in anyone with severe malnutrition but usually 

occurs in children.[1] Body weight is reduced to less than 62% of the 

normal (expected) body weight for the age.[2] Marasmus occurrence 

increases prior to age 1, whereas kwashiorkor occurrence increases after 18 

months. It can be distinguished from kwashiorkor in that kwashiorkor 

is protein deficiency with adequate energy intake whereas marasmus is 

inadequate energy intake in all forms, including protein. This clear-cut 

separation of marasmus and kwashiorkor is however not always clinically 

evident as kwashiorkor is often seen in a context of insufficient caloric 

intake, and mixed clinical pictures, called marasmic kwashiorkor, are 

possible. Protein wasting in kwashiorkor generally leads 

to edema and ascites, while muscular wasting and loss of subcutaneous fat 

are the main clinical signs of marasmus. 

2 Kwashiarkor: 

Kwashiorkor, also known as “edematous malnutrition” because of its 

association with edema (fluid retention), is a nutritional disorder most often 

seen in regions experiencing famine. It is a form of malnutrition caused by 

a lack of protein in the diet. People who have kwashiorkor typically have an 

extremely emaciated appearance in all body parts except their ankles, feet, 

and belly, which swell with fluid. Most people who are affected by 

kwashiorkor recover fully if they are treated early. Treatment involves 

introducing extra calories and protein into the diet. Children who develop 

kwashiorkor may not grow or develop properly and may remain stunted for 

the rest of their lives. There can be serious complications when treatment 

is delayed, including coma, shock, and permanent mental and physical 

https://en.m.wikipedia.org/wiki/Malnutrition
https://en.m.wikipedia.org/wiki/Protein%E2%80%93energy_malnutrition
https://en.m.wikipedia.org/wiki/Protein%E2%80%93energy_malnutrition
https://en.m.wikipedia.org/wiki/Marasmus#cite_note-1
https://en.m.wikipedia.org/wiki/Marasmus#cite_note-2
https://en.m.wikipedia.org/wiki/Kwashiorkor
https://en.m.wikipedia.org/wiki/Protein_deficiency
https://en.m.wikipedia.org/wiki/Edema
https://en.m.wikipedia.org/wiki/Ascites
https://www.healthline.com/symptom/edema
https://www.healthline.com/health/malnutrition
https://www.healthline.com/symptom/coma
https://www.healthline.com/symptom/shock


disabilities. Kwashiorkor can be life-threatening if it’s left untreated. It can 

cause major organ failure and eventually death. 

3 Anemia: 

Anaemia is a condition in which the number of red blood cells or the 

haemoglobin concentration within them is lower than normal. Haemoglobin is 

needed to carry oxygen and if you have too few or abnormal red blood cells, 

or not enough haemoglobin, there will be a decreased capacity of the blood to 

carry oxygen to the body’s tissues. This results in symptoms such as fatigue, 

weakness, dizziness and shortness of breath, among others. The optimal 

haemoglobin concentration needed to meet physiologic needs varies by age, 

sex, elevation of residence, smoking habits and pregnancy status. The most 

common causes of anaemia include nutritional deficiencies, particularly iron 

deficiency, though deficiencies in folate, vitamins B12 and A are also 

important causes; haemoglobinopathies; and infectious diseases, such as 

malaria, tuberculosis, HIV and parasitic infections.  

Anaemia is a serious global public health problem that particularly affects 

young children and pregnant women. WHO estimates that 42% of children 

less than 5 years of age and 40% of pregnant women worldwide are anaemic.  

4 Pellagra: 

Pellagra is a disease caused by low levels of niacin, also known as vitamin B-

3. It’s marked by dementia, diarrhea, and dermatitis, also known as “the three 

Ds”. If left untreated, pellagra can be fatal. 

While it’s much less common than it used to be, thanks to advancements in 

food production, it’s still a problem in many developing countries. It can also 

affect people whose bodies don’t properly absorb niacin. 

  

Every year, food problem kill as many people as were killed by the atomic bomb 

dropped on Hiroshima during World War II. This shows that there is drastic need to 

increase food production, equitably distribute it and also to control population 

growth. Although India is the third largest producer of staple crops, it is estimated 

https://www.healthline.com/health/vitamin-watch-b3
https://www.healthline.com/health/vitamin-watch-b3
https://www.healthline.com/health/dementia
https://www.healthline.com/symptom/diarrhea
https://www.healthline.com/symptom/dermatitis


that about 300 million Indians are still undernourished. India has only half as much 

land as USA, but it has nearly three times population to feed. Our food problems 

are directly related to population. 

 

Balanced diet 

Supply of adequate amount of different nutrient can help to improve malnutrition 

and its ill effects. Cereals like wheat and rice can supply only carbohydrate which 

are rich in energy supply, are only fraction of nutrition requirement. Cereal diet has 

to be supplemented with other food that can supply fat, protein and minor quantity 

of minerals and vitamins. Balanced diet will help to improve growth and health. 

 

  



Date- 02-04-2020 ( LECTURE- 16) 

TOPIC- Changes caused by agriculture and overgrazing & effect 

of modern agriculture 

Changes caused by agriculture and overgrazing 

From centuries, agriculture is providing inputs to large number of industries 

involved in production, processing and distribution of food. Accordingly, agriculture 

has significant effect on environment. The effects of agriculture on environment 

can be classified as local, regional, and global level. The agriculture also makes 

impact on the usage of land generally as follows: 

 Deforestation 

2. Soil Erosion 

3. Depletion of nutrients 

4. Impact related to high yielding varieties (HYV) 

5. Fertilizers related problems include micronutrient imbalance, nitrite 

pollution and eutrophication. 

6. Pesticide related problems include creating resistance in pests and 

producing new pests, death of non-target organisms, biological 

magnification. 

7. Some other problems include water logging, salinity problems and such 

others. 

 

The carrying capacity of land for cattle depends upon micro climate and soil 

fertility. If carrying capacity is exceeded than land is overgrazed. Because of 

overgrazing the agricultural land gets affected as follows, 

 Reduction in growth and diversity of plant species 

 Reduce plant cover leads to increased soil erosion 

 Cattle trampling leads to land degradation 



Some other changes  Poor environmental agriculture practices such as slash 

and burn, shifting cultivation degrade the forests. 

 The loss of nutrients and overuse of agriculture chemicals are major 

factors in land degradation. 

 The loss of genetic diversity in crop plants is leading to a fall in 

agriculture produce. 

 Modern agriculture practices have resulted in a serious loss of 

genetic variability of crops. Most of the rice varieties (30 -50,000) in 

India have been lost. 

 Intensive agriculture operations, fossil fuel combustion and 

widespread cultivation of leguminous crops have led to huge 

additional quantities of nitrogen. This has increased a variety of 

ill effects ranging from reduced soil fertility and overfeeding of lakes, 

rivers and coastal waters. 

 Due to increase in population, there is an increase in demand for 

higher production, which led to increase in agriculture land over the 

last four decades by converting forest area, marginal and hill areas. 

 

Effect of modern agriculture  

 

Modern agricultural practices have substantially changed the farming, crop 

production and harvesting, on the other hand it leads to several ill effects on 

environment. 

Some Local and Regional Changes of Modern Agricultural Practices: 

1. It leads to soil erosion. 

2. It results into increase in sedimentation towards downstream side of river. 

3. Alteration in the fertility of soil. 

4. Increase in deforestation for more cultivated land. 

5. Leads to soil pollution. 

http://ecoursesonline.iasri.res.in/mod/page/view.php?id=119595
http://ecoursesonline.iasri.res.in/mod/page/view.php?id=119666
http://ecoursesonline.iasri.res.in/mod/page/view.php?id=119747


6. It leads to desertification i.e. lands converting into deserts. 

7. It results into change in the ecology of estuaries due to increase in 

sedimentation at the junctions of rivers. 

Disadvantages of Use of Artificial Chemical Fertilizers: 

1. Increase in water borne diseases due to contamination of surface and ground 

water resources. 

2. Loss of natural fertility of the soil. 

3. Loss of organic matter from the soil. 

4. Threat to the quality of drinking water due to disposal of fertilizers into landfills 

sites and lands. 

Disadvantages of Use of Pesticides: 

Pesticides are the chemicals used to mixed with the soil to kill pests. Following are 

its disadvantages: 

1. Species which are not targeted are also killed or injured. 

2. After sometime the pest develop resistance against the pesticides. 

3. Soil fertility is reduced. 

4. On short duration exposure it causes illness and slow poisoning to human 

beings. 

5. On long duration exposure it causes cancer, genetic defects, immunological and 

other chronic diseases. 

 

  



Date- 03-04-2020 ( LECTURE- 17) 

TOPIC- Fertilizer operated problems, water logging and 

salinity 

While fertilizer is generally a good thing for most plants, there is certainly too 

much of a good thing. The nutrients fertilizer provides to plants can also 

damage them if used in excess. But the damage from the misuse of fertilizer 

doesn't stop at your plants. It creates problems for the environment too, 

especially aquatic life. 

Root Burn 

Root burn is a condition in which the roots of plants suffer damage from the overuse of 

fertilizers. According to Optimara/Holtkamp Greenhouses, low-quality fertilizers often contain 

Urea, which is a source of nitrogen. It is not organic and some plant roots are sensitive to it. But 

over fertilizing with high-quality fertilizers can also lead to root burn due to an overabundance 
of soluble salts in the soil. The salts essentially burn the roots, and even sometimes the foliage. 

Plants that suffer from root burn become stunted, wilted and are often unable to flower. In 

severe cases of root burn, the roots may not be able to carry any water to the plant. 
 

Environmental Issues 

Excessive fertilizer that washes into storm drains eventually makes its way into bodies of 
water, such as rivers and lakes, causing pollution. Although the environmental impact is 

considerably larger from the overuse of fertilizers on farms -- simply due to the amount they 
use -- it's also a problem from fertilizer use in home gardens. The misuse of fertilizer often has 

negative effects on fish and other aquatic animals. Algae feed off of the nutrients in fertilizers, 

using up oxygen that fish and other animals need. Additionally, ammonia released by fertilizer 

is harmful to fish. 

Diminished Plant Health 

While the addition of nutrients found in fertilizer increases plant growth, too much fertilizer 

can negatively affect their health. For example, according to the University of Georgia 

Extension, over fertilizing rabbiteye blueberries results in lower quality fruit. While 

Washington State University reports that over fertilizing sunflowers can cause weak stems and 

fewer flowers. 

 



Pests and Diseases 

Plants that produce greener, more lush leaves because of over fertilization may attract more 

pests, according to licensed arborist Dennis Panu. The increased vigor of the foliage can attract 

unwanted insects, such as aphids, which feed on the leaves. The University of Georgia reports 

that too much fertilizer on turfgrass can increase the likelihood that the grass will develop 

brown patch, a type of fungus. 

 

Water logging :- 

Waterlogging occurs whenever the soil is so wet that there is insufficient oxygen in the pore space 

for plant roots to be able to adequately respire. Other gases detrimental to root growth, such as 

carbon dioxide and ethylene, also accumulate in the root zone and affect the plants. 

Plants differ in their demand for oxygen. There is no universal level of soil oxygen that can identify 

waterlogged conditions for all plants. In addition, a plant’s demand for oxygen in its root zone will 

vary with its stage of growth. 

  

Symptoms and causes 

Lack of oxygen in the root zone of plants causes their root tissues to decompose. Usually this occurs 

from the tips of roots, and this causes roots to appear as if they have been pruned. The 

consequence is that the plant’s growth and development is stalled. If the anaerobic circumstances 

continue for a considerable time the plant eventually dies. 

Most often, waterlogged conditions do not last long enough for the plant to die. Once a waterlogging 

event has passed, plants recommence respiring. As long as soil conditions are moist, the older roots 

close to the surface allow the plant to survive. However, further waterlogging-induced root pruning 

and/or dry conditions may weaken the plant to the extent that it will be very poorly productive and 

may eventually die. 

Many farmers do not realise that a site is waterlogged until water appears on the soil surface (figure 

1). However, by this stage, plant roots may already be damaged and yield potential severely 

affected. 

Cost of waterlogging and inundation 

Most data on the cost of waterlogging and inundation are from the Upper Great Southern (see 

McFarlane et al., 1992), although the problems are widespread. Cereal crop yields decrease by 

about 150 kg/ha for every 10 mm of rainfall in excess of the decile 5 rainfall during August in the 

Upper Great Southern. In the same study it was calculated that over a 10 year period in eight shires 

from that region, excess rainfall costs farmers about 14 % in lost wheat production each year. 

Waterlogging and inundation slow pasture growth in winter and delay the spring flush. Pasture 

growth in winter is at least five times more valuable than extra production in late spring. Waterlogged 

legumes grow more slowly than waterlogged grasses, so waterlogged pastures become grassy and 

weedy. 

In wet years, waterlogging reduces the area that can be cropped. When paddocks are waterlogged 

shortly after seeding, germination and emergence are often reduced; and crops may have to be re-

sown when the soil is firm enough to support machinery. 



Salinity :- Salinity is the saltiness or dissolved inorganic salt content of a body of water. 

Substances that are dissolved in water are usually called solutes. The typical seawater has a 

salinity of 35 ppt or 35‰. The average density of seawater at the surface is 1.025g/ml. 

Seawater is denser than freshwater because of the added weight of the salts. Natrium and 

sodium make up the majority of the salts dissolved in seawater. The other major ions are 

magnesium, sulfate, calcium and potassium. 

Classification of water bodies based upon salinity 

Waters can be divided into several types, depending on salinity [4] : 

 

5 Hyperhaline waters are waters with a very high salinity. 

6 Metahaline conditions ranges from 45 to 65 ppt. 

7 Euhaline waters are waters with a salinity between 30 and 35. These are the most marine and 

oceanic waters. 

8 Polyhaline conditions ranges from a salinity of 18 to 30 ppt. 

9 Mesohaline waters are waters with a salinity between 5 and 18 ppt. 

10 Oligohaline waters are waters with a salinity from 0.5 to 5 ppt. 

 

  

http://www.coastalwiki.org/wiki/Salinity#cite_note-4


Date- 04-04-2020 ( LECTURE- 18) 

TOPIC- Energy resources: growing energy needs  

 

Energy may be defined as "any property which can be converted into work" 

Energy is defined as "the capacity to do work" 

 

Energy is available on earth in a number of forms and some forms may be used immediately 

while others might require some transformation. It is difficult to imagine Life without energy. 

All the developmental activities in the world are directly or indirectly dependent on energy. 

Both energy production and energy utilization indicate a country's progress. 

Growing Energy Needs 

 

Energy consumption of a nation is usually considered as an index of its development, 

because almost all the development activities are directly or indirectly dependent 

upon energy. Power generation and energy consumption are crucial to economic 

development as economy of any nation depends upon availability of energy 

resources. There are wide disparities in per capita energy use of developed and the 

developing nations. With increased speed of development in the developing nations 

energy needs are also increasing. 
 

 The very original form of energy technology probably was the fire, which 

produced heat and the early man used it for cooking and heating 

purposes. 

 Wind and hydropower has also been used. Invention of steam engineers 

replaced the burning of wood by coal and coal was further replaced by 

oil. 

 The oil producing has started twisting arms of the developed as well as 

developing countries by dictating the prices of oil and other petroleum 

products. 

 Energy resources are primarily divided into two categories viz. renewable 

and non-renewable sources. 

 Renewable energy resources must be preferred over the non-renewable 

resources. 

 It is inevitable truth that now there is an urgent need of thinking in terms 

of alternative sources of energy, which are also termed as non-

conventional energy sources which include: 



 Solar energy needs equipments such as solar heat collectors, solar cells, 

solar cooker, solar water heater, solar furnace and solar power plants . 

 Wind energy 

 Hydropower, Tidal energy, ocean thermal energy, geothermal energy, 

biomass, biogas, biofuels etc. 

 The non renewable energy sources include coal, petroleum, natural gas, nuclear 

energy. 

6.2 Energy Scenario 

 

Energy is a key input in the economic growth and there is a close link between the 

availability of energy and the future growth of a nation. Power generation and 

energy consumption are crucial to economic development. 
 

In India, energy is consumed in a variety of forms such as fuel wood; animal waste 

and agricultural residues are the traditional sources of energy. These non-

commercial fuels are gradually getting replaced by commercial fuels i.e. coal, 

petroleum products, natural gas and electricity. 
 

Out of total energy, commercial fuels account for 60% where as the balance 40% is 

coming from non-commercial fuels. Of the total commercial energy produced in the 

form of power or electricity, 
 

 69% is from coal (thermal power), 

 25% is from hydel power, 

 4% is from diesel and gas, 

 2% is from nuclear power, and 

 Less than 1% from non- conventional sources like solar, wind, ocean, biomass, 

etc. 

Petroleum and its products are the other large sources of energy. In a developing 

country like India, in spite of enhanced energy production, there is still shortage due 

to increased demand of energy. In spite of the fact that there is a phenomenal 

increase in power generating capacity, still there is 30% deficit of about 2,000 million 



units. 

Policy makers are in the process of formulating an energy policy with the objectives 

of ensuring adequate energy supply at a minimum cost, achieving self-sufficiency in 

energy supplies and protecting environment from adverse impact of utilizing energy 

resources in an injudicious manner. The main features of this policy are 

 

1. Accelerated exploitation of domestic conventional energy resources, 

viz., oil, coal, hydro and nuclear power; 

2. Intensification of exploration to achieve indigenous production of oil 

and gas; 

3. Efficient management of demand of oil and other forms of energy; 

4. To formulate efficient methods of energy conservation and 

management; 

5. Optimisation of utilisation of existing capacity in the country 

6. Development and exploitation of renewable sources of energy to 

meet energy requirements of rural communities; 

7. Organisation of training for personnel engaged at various levels in the 

energy sector. 

8. Government private partnership to exploit natural energy resources 

 

  



Date- 05-04-2020 ( LECTURE- 19) 

TOPIC- Renewable and non renewable energy sources 

and use of alternate energy sources 

Renewable Resources 

 

1 The resources that can be replenished through rapid natural cycles are known 

as renewable resource. 

2 These resources are able to increase their abundance through reproduction and 

utilization of simple substances. 

3 Examples of renewable resources are plants (crops and forests),and animals 

who are being replaced from time to time because they have the power of 

reproducing and maintain life cycles. 

4 Some examples of renewable resources though they do not have life cycle but 

can be recycled are wood and wood-products, pulp products, natural rubber, 

fibres (e.g. cotton, jute, animal wool, silk and synthetic fibres) and leather. 

5 In addition to these resources, water and soil are also classified as renewable 

resources. Solar energy although having a finite life, as a special case, is 

considered as a renewable resource in as much as solar stocks is inexhaustible 

on the human scale. 

6.4 Non-Renewable Resources 

 

1 The resources that cannot be replenished through natural processes are known 

as non-renewable resources. 

2 These are available in limited amounts, which cannot be increased. These 

resources include fossil fuels (petrol, coal etc.), nuclear energy sources (e.g. 

uranium, thorium, etc). metals (iron, copper, gold, silver, lead, zinc etc.), 

minerals and salts (carbonates, phosphates, nitrates etc.). 

3 Once a non-renewable resource is consumed, it is gone forever. Then we have 

to find a substitute for it or do without it. 

4 Non-renewable resources can further be divided into two categories, viz. 

Recyclable and non-recyclable 



6.5 Use of Alternate Energy Sources 

 

There is a need to develop renewable energy sources which are available and could 

be utilized (solar or wind) or the sources which could be created and utilized (bio-

mass). The main renewable energy sources for India are solar, wind, hydel, waste 

and bio-mass. Bio-mass are resources which are agriculture related like wood, 

bagasse, cow dung, seeds, etc. 
 

6.5.1 Hydel energy 

 

India has a total hydro energy potential of about 1.5 lakh MW, of which only about 

20 % is installed. Small hydro plant potential is about 15000 MW and most of it is in 

the northern and eastern hilly regions. 
 

6.5.2 Wind energy 

 

The wind power potential of India is about 45,000 MW out of which capacity of 8748 

MW has been installed in India till 2008. India is one of the leading countries in 

generating the power through wind energy. 
 

Gujarat, AP, Karnataka, MP and Rajasthan are states having more than 5000 MW 

potential each. These potentials could be improved if the technology of putting 

turbines in sea is embraced. There are wind farms on sea generating as high as 160 

MW of power. 
 

6.5.3 Geothermal energy 

 

Geothermal energy is thermal energy generated and stored in the Earth. Thermal 

energy is the energy that determines the temperature of matter. Earth's geothermal 

energy originates from the original formation of the planet (20%) and from 

radioactive decay of minerals (80%). Geothermal power is cost effective, reliable, 

sustainable, and environmentally friendly, but has historically been limited to areas 

near tectonic plate boundaries.  

 

6.5.4 Ocean thermal energy conversion (OTEC ) 
 

Ocean Thermal Energy Conversion (OTEC) uses the difference between cooler deep 



and warmer shallow or surface ocean waters to run a heat engine and produce 

useful work, usually in the form of electricity. A heat engine gives greater efficiency 

and power when run with a large temperature difference. In the oceans the 

temperature difference between surface and deep water is greatest in the tropics, 

although still a modest 20 to 25 °C. It is therefore in the tropics that OTEC offers the 

greatest possibilities. OTEC has the potential to offer global amounts of energy that 

are 10 to 100 times greater than other ocean energy options such as wave power 

 

6.5.5 Biomass energy 

 

Biomass is the oldest means of energy used by humans along with solar energy. As 

soon as the fire was discovered, it was used widely among humans mainly for heat 

and light. Fire was generated using wood or leaves, which is basically a biomass. The 

biomass could be used to generate steam or power or used as a fuel. Power is 

generated using rice husk in Andhra Pradesh, while several bagasse based plants are 

there. India has a potential of 3500 MW from bagasse. Other fast growing plants 

could be planned over a huge area, so that it provides biomass for generating power. 
 

 

6.5.6 Bio-fuels 

 

India has more than 50 million hectare of wasteland, which could be utilized for 

cultivating fuel plants. Jatropha is one of the options which can be planted on arid 

lands and be used for production of bio fuels. 
 

6.5.7 Solar energy 

 

India being a tropical country has potential to use solar energy on commercial bases. 

According to estimates, 35 MW of power could be generated from one sq km. With 

such potential, solar energy has bright future as energy source for the development 

of the country. Initial cost is the biggest limitation which has led to the low 

realization of its potential. For solar energy to become one of the front runners, it 

will require lot of research, cheap technology and low capital. 
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