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Class IX Science 

Notes For Improvement in Food Resources 

Syllabus 
Plant and animal breeding and selection for quality improvement and management, Use 
of fertilizers, Manures, Protection from pests and diseases, Organic farming. 
What Is food resource? Why improvement is essential? 

→ The substances which provides all essential nutrients, minerals as well as vitamins helpfull for the 

 construction of protoplasm and supply energy called as food. 

→ There are two sources for foods (i) Plant sources and (ii) Animal sources. 

→According to Thomas Robert Malthus “ Population grow geomatrically where as food growth is in 

arithmatically”. He belived that a balance is only possible through the improvement of food resources. 

India has a high population of more than one billion and is still growing. To feed this growing population 

we need more than a quarter of a billion tonnes of grain per year. Farming can solve the problem but India 

is already intensively cultivated. Hence, it is necessary to increase the efficiency of production of both 

crops and livestocks. 

List of Agricultural Revolutions In India 

Published on Monday, November 13, 2017 
Insiya 

 
The following table briefly highlights the important agricultural revolutions of India and 
the table is followed by some very important key points that one must remeber for the 
competitive exam. 

 IMPROVEMENT IN FOOD RESOURCES. 
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Revolution Product related Father/Person associated with 

Protein Revolution Higher Production (Technology driven 
2nd Green revolution). 

Coined by PM Narendra Modi and  
FM Arun Jaitely. 

Yellow Revolution Oil seed Production (Especially Mustard 
and Sunflower). 

Sam Pitroda 

Black Revolution Petroleum products.  

Blue Revolution Fish Production Dr. Arun Krishnan. 

Brown Revolution Leather / Cocoa / Non-Conventional 
Products. 

 

Golden Fiber 
Revolution. 

Jute Production.  

Golden Revolution
 

Fruits / Honey Production / Horticulture 
Development 

Nirpakh Tutej. 

Grey Revolution Fertilizers.  

Pink Revolution Onion Production / Pharmaceuticals / 
Prawn Production. 

Durgesh Patel. 

Evergreen 
Revolution 

Overall Production of Agriculture. Started in 11th 5 year Plan. 

Silver Revolution Egg Production / Poultry Production Indira Gandhi. 

Silver Fiber 
Revolution 

Cotton.  

Red Revolution Meat Production / Tomato Production. Vishal Tewari. 

Round Revolution Potato.  

Green Revolution Food Grains. Norman Borlong 
M.S. Swaminathan. 
William Goud (UK). 

White Revolution 
(or, Operation Flood) 

Milk Production. Verghese Kurien. 

 

Ever Green Revolution 

o Overall Development of Agriculture. 
o Father of Ever green revolution M.S.SWAMINATHAN. 
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o Renowned as Father of Ever Green revolution in India, Swaminathan emphasized 
the need to improve productivity in perpetuity without associated ecological and/or 
social harm. 

Green Revolution 

o Green Revolution is a term, which refers to a series of research, development, and 
technology transfer initiatives, occurring between the 1940s and the late 1970s that 
increased agriculture production worldwide, particularly in the developing world 
beginning most markedly in the late 1960s. 

Some important points about green revolution are- 

o The initiatives, led by Norman Borlaug, the "Father of the Green Revolution"  
o The main purpose was to save over a billion people from starvation. 

 

Green Revolution in India 

o Agriculture (Food Grains) product. 
o Father Of Green Revolution (India) : M.S.Swaminathan 
o The green revolution changed the life of about 70% population dependent on 

agriculture22.  
o Nearly 5-times increase in production of food grains (50 to 257 million tonnes) has 

resulted in a buffer stock of 55.49 million tonnes and export of more than 7.46 and 
4.27 million tonnes of rice and wheat respectively in 2012.  

o The 4-fold increase in oilseed production (8 to 30 million) rescued the country from 
huge import of edible oil.  

o The production of fruits and vegetables has increased 3 times in last 50 years and we 
are the second largest producers in the world. 

o Potato revolution is not only parallel to that of wheat but also higher magnitude than 
of rice. 

o Small farmers were either unaffected or harmed because of it resulted in higher input 
prices, lower product prices, and efforts by landlords to increase rents or force 
tenants off the land. 
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Follwing table show the Crops attributes: 

S.L.NO. Nature of Crops Seasons/ Period of 
culture. 

Requirements Types of plants 
. 

1 Kharif June to Oct. (Rainy 
season) 

Monsoon 
requires more 
water. 

Paddy, 
soyabean, 
pigeon pea, 
maize, black 
gram, green 
gram and rice 

2. Rabi Nov. to April. Requires less 
water. 

Wheat, gram, 
peas, mustard 
and linseed 
are rabi 
season crops. 

Follwing table show the types of Crops.: 

S.L.NO. Types of Crops Plant groups Types of food/Nutrients 
1. Cereals wheat, Rice, Maize, Millet, 

Sorghum 
provide us 
carbohydrates. 

2. Pulse gram, pea, black gram, green 
gram, pigeon pea, lentil 

provide us proteins 

3. Oil Seeds soya bean, ground nut sesame, 
castor, mustard, linseed, 
sunflower 

provide us fats. 

4. Vegetables, spices, fruits Different types  provide us vitamins & 
minerals. 

5. Fodder crop berseem, oats, sudan grass raised as food for the 
livestock are called as 
fodder crops 

 

Facts that Matter 
•  Food supplies proteins, carbohydrates, fats, vitamins and minerals, all of which we 
require for body development, growth and health. 
•  Different crops require different climatic conditions, temperature and photoperiods for 
their growth and completion of their life cycle. Photoperiods are related to the duration of 
sunlight. Growth of plants and flowers are dependent on sunlight. 
•  Successful crop production depends upon many factors such as: 
    (i) Understanding how crops grow and develop. 
    (ii) Effect of various nutrients, climate, water on the growth of the plant. 
    (iii) Modification and management of each factor for increasing the yield of the crop. 
•  Crop variety improvement: It can be done either by hybridisation or by introducing a 
gene. 
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    (i) Crop improvement by hybridisation: Hybridisation refers to crossing between 
genetically dissimilar plants. This crossing may be intervarietal (between different 
varieties), interspecific (between two different species of the same genus) or intergeneric 
(between different genera). 
    (ii) Crop improvement by introducing a gene: This provides the desired 
characteristics and results in genetically modified crops. 
•  Cultivation practices and crop yield are related to weather, soil quality and availability 
of water. Since weather conditions such as drought and flood situations are 
unpredictable, varieties that can be grown in diverse climatic conditions are useful. 
•  The factors for which variety improvement is done are: 
    (i) Higher yield: To increase productivity of the crop per acre. 
    (ii) Improved quality: The quality of crop products vary from crop to crop. E.g., protein 
quality is important in pulses, oil quality in oilseeds, preserving quality in fruits and 
vegetables. 
    (iii) Biotic and abiotic resistance: Biotic factors are the diseases, insects and 
nematodes while abiotic factors are the drought, salinity, water logging, heat, cold and 
frost which affect the crop productivity. Varieties resistant to these factors (stresses) can 
be improved to increase crop production. 
    (iv) Change in maturity duration: Shorter maturity period of crop reduces the cost of 
crop production and makes the variety economical. Uniform maturity makes the 
harvesting process easy and reduces losses during harvesting. 
    (v) Wider adaptability: It allows the crops to be grown under different climatic 
conditions in different areas. 
    (vi) Desirable agronomic characteristics: It increases productivity, for example, 
tallness and profuse branching are desirable characters for fodder crops; while 
dwarfness is desired in cereals, so that less nutrients are consumed by these crops. 
•  Plant nutrients: Nutrients are supplied to plants by air, water and soil. There are 
sixteen nutrients which are essential for plants. Air supplies carbon and oxygen; 
hydrogen comes from water and soil supplies the other thirteen nutrients to plants. 
Amongst these thirteen nutrients, six are required in large quantities and are therefore 
called macro-nutrients. The other seven nutrients are used by plants in small quantities 
and are therefore called micro-nutrients. 
•  Nutrients supplied by air, water and soil 

Source Nutrients 

Air Carbon, Oxygen 

Water Hydrogen, Oxygen 

Soil 
(i) Macro-nutrients: Nitrogen, phosphorus, 

potassium, calcium and sulphur. 

  
(ii) Micro-nutrients: Iron, manganese, 
boron, zinc, copper, molybdenum and 

chlorine. 

•  Manure: Manure contains large quantities of organic matter and also supplies small 
quantities of nutrients to the soil. Manure is prepared by the decomposition of animal 
excreta and plant waste. Manure helps in enriching soil with nutrients and organic matter 
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and increasing soil fertility. On the basis of the kind of biological waste used to make 
manure, it can be classified into three types: (i) Compost (ii) Vermi-compost (iii) Green 
manure. 
    (i) Compost: It can be farm waste material such as livestock excreta (cow dung etc.), 
vegetables waste, animal refuse, domestic waste, sewage waste, straw, eradicated 
weeds, etc. This material is decomposed in pits and this process of decomposition is 
also called composting. This compost is rich in organic matter and nutrients. 
    (ii) Vermi-compost: The compost which is made by the decomposition of plant and 
animal refuse with the help of redworm is called vermi-compost. 
    (iii) Green manure: Prior to the sowing of the crop seeds, some plants like sun hemp 
or guar are grown and then mulched by ploughing them into the soil. These green plants 
thus turn into green manure which helps in enriching the soil in nitrogen and phosphorus. 
 
How manure helps? 

 It provides lots of organic matter which makes soil porous. 

 It increases soil fertility in general. 

 It provides some nutrients in small amounts. 

 As it is made from waste products, so environment is cleaned. 

 
•  Fertilizers: Fertilizers are commercially produced plant nutrients. Fertilizers supply 
nitrogen, phosphorus and potassium. They are used to ensure good vegetative growth 
(leaves, branches and flowers), giving rise to healthy plants. Fertilizers are an important 
factor in the higher yields of high-cost farming. 
Disadvantages of fertilizers: 

1. Fertilizers beings chemicals can harm the micro – organism and insects in soil. 

2. Fertilizers do not provide much organic matter. 

3. Excessive use of fertilizers for a long period of time can damage soil fertility. 

4. If excessive irrigation is done, some fertilizers can flow with excess water to water bodies. As 
fertilizers are chemicals, they will cause water pollution. 
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Manure Fertilizers 

Easily made using animal & plant waste Made in factories in well defined way 

No harmful effect as fully natural. Side effects as it is a chemical. 

Provides mainly organic matter. Provides mainly nutrients. 

Good for long term soil fertility Not good for long term soil fertility if used in excessive amount.

Not as effective as fertilizers. Very effective in obtaining fast result 

Cheap Costly 

 
 
•  Organic farming: It is a farming system with minimal or no use of chemicals as 
fertilizers, herbicides, pesticides, etc. and with a maximum input of organic manures, 
recycled farm-wastes (straw and livestock excreta), use of bio-agents such as culture of 
blue-green algae in preparation of biofertilizers, neem leaves or turmeric specifically in 
grain storage as bio-pesticides with healthy cropping systems [mixed cropping inter-
cropping and crop rotation]. These cropping systems are beneficial in insect, pest and 
weed control besides providing nutrients. 
•  Irrigation: Proper irrigation is very important for the success of crops. Ensuring that 
the crop gets water at the right stages during their growing season, can increase the 
expected yield of a crop. Different kinds of irrigation systems include wells, canals, rivers 
and tanks. 
    (i) Wells: These are of two types namely dug wells and tube wells. In a dug well, water 
is collected from water bearing strata. Tube wells can tap water from the deeper strata. 
From these wells, water is lifted by pumps for irrigation. 
    (ii) River lift system: In areas where canal flow is insufficient or irregular due to 
inadequate reservoir release, the lift system is more rational. Water is directly drawn from 
the rivers for supplementing irrigation in areas close to rivers. 
 

 

 



                                                    WORK SHEET ON BIO. (Chapter - 15)– IX[ P. CHATTERJEE] 
 

                               

8 

 
    (iii) Tanks: These are small storage reservoirs, which intercept and store the run-off of 
smaller catchment areas. 
 
 
Rain Water Harvesting 
Rain water harvesting is accumulation of rain water in tanks for later use. This also prevents soil 
erosion. Soil erosion is unwanted How of top layer of soil with flowing water. This method is 
required high cost. 

 

 
 
•  Cropping patterns: It includes different ways of growing crops so as to get the 
maximum benefit. These different ways include the following: 
    (i) Mixed cropping: Mixed cropping is growing two or more crops simultaneously on 
the same piece of land, for example, wheat + gram, or wheat + mustard, or groundnut + 
sunflower. This reduces disease risk and gives some insurance against failure of one of 
the crops. 
    (ii) Inter-cropping: It involves growing two or more crops simultaneously on the same 
field in definite proportion or pattern. A few rows of one crop alternate with a few rows of 
a second crop, for example, soyabean + maize, or finger millet (bajra) + cowpea (lobia). 
The crops are selected such that their nutrient requirements are different. This ensures 
maximum utilisation of the nutrients supplied, and also prevents pests and diseases from 
spreading to all the plants belonging to one crop in a field. This way, both crops can give 
better returns. 
    (ii) Crop rotation: The growing of different crops on a piece of land in a preplanned 
succession is known as crop rotation. Depending upon the duration, crop rotation is done 
for different crop combinations. The availability of moisture and irrigation facilities decide 
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the choice of the crop to be cultivated after one harvest. If crop rotation is done properly 
then two or three crops can be grown in a year with good harvest. 
 
How crops are chosen? 

 Environmental conditions 

 Nutrients required by crops. 

Advantages: 

 Soil fertility is maintained. 

 Less use of fertilizers. 

 High yield. 

1. Crop Protection Improvement 
When the crop is in the field, it needs protection against weeds, insect pests and other 
diseases. Following methods are used to control these problems. 

2. Pest Control during Growth 2. Storage of Grains 

Pest Control during Growth 
Pest is any destructive organism which can destroy or harm crops or products obtained from them. 
Pests are of many types: 

1. Weeds: Weeds are unwanted plants in the cultivated field like xanthium, parthenium, 
cyperinus rotundus. 
They compete with desired crops for food, space and light. Therefore desired crops get less 
nutrients and are adversely affected. 

2. Insects: Insects can harm plants in following ways : 

 They can cut roots, stems and leaves of plants. 

 They can get into fruits, flowers and steam of plants destroying them. 

 They can suck food and water from plant bodies. 

1. Pathogens: Any organism that can produce disease is called pathogens. Example; bacteria, 
virus, fungi. 

Plants can get these organisms from soil, air or water. Diseases caused by these can spread in all 
crops on the field and destroy the entire cultivation. 

Various methods are used to control weeds, insect etc. 
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1. Killing Pests 
Various types of pesticides are spread on plants to kill different pests. These are toxic 
chemicals. Herbicides kill weeds. Insecticides kill insects. Fungicides kill fungi. 

Disadvantages of using pesticides: 

 Pollution 

 Toxic to many useful plants and animals. 

1. Weed Control 
Weed Control involves precautionary measures to avoid weed growth. 

 Manual removal of weeds. 

 Seed bed preparation: Fields are ploughed deep. Thus weed seeds come on top and 
germinate in few days. Then they can be removed before planting actual crops. 

 Crop Rotation: Some crops destroy weeds in fields. Such crops included in crop rotation. 

 Proper Sowing Time: Warm and humid climate not favourable. 

 Inter Cropping: Due to presence of multiple crops, environmental resources are used 
more efficiently. Thus very little resources are left for growth of weeds. 

Storage of Grains 
For getting seasonal foods throughout of the year, they are stored in safe storage. But during 
storage of grains, they can destroy and waste by various means. 

1. Biotic problems: Due to living organisms like insects, birds, mites, bacteria, fungi. 

2. Abiotic problems: Due to non - living factors moisture, inappropriate temperature etc. 

These factors affect quality degradation, loss in weight, change in colour, loss of germinability. 

Solution: 

 Proper cleaning of product and warehouse. 

 Proper drying of products before storing. 

 Fumigation (drugs which form toxic fumes which can kill pests) to kill pests and insects. 
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                                                GROUP- A [ 1 mark questions] 
 

Q.1 What do you mean by intensive and sustainable culture? 
Q.2 What are the major crops and indicate their season? 
Q.3 What are the major revolution related to agricultural field? 
Q.4 What are the macro and micro nutrients? 
Q.5 Write the strategy for Crop improvement. 
Q.6  How do plants get their nutrients? 
                                                GROUP – B[ 2 Marks questions] 
Q.7 Differentiate between fertilizers and manure. 
Q.8 What are desirable agronomic characteristics for crop improvements? 
Q.9 What do you mean by biological control for insect and pest? 
Q.10 What are the different cropping patterns? 
                                            GROUP- C [ 3 Marks questions] 
Q.11 What do you mean by organic farming? How organic farming helps in the 
 sustainable growth? 
Q.12 Define crop cycle and explain how it is helpfull for effective production. 
Q.13 What do you mean by hybridization? Write about its advantage and 
 disadvantages. 
Q.14 What are GMO? Explain how selective breeding helpfull for quality and 
 quantity production. 
Q.15 What are the major irrigation methods used in agriculture?  
 



NOTES ON IMPROVEMENT IN FOOD RESOU…               

Topic - Animal Husbandry

By-NAMITA JHA

In agriculture, animal husbandry is a special field
that deals with rising of the livestock in a controlled,
selective environment by providing them with the right
care so that they can stay healthy and disease free.

There is a need to improve livestock production
because the population of India is tremendously
increasing. This means an increase in demand for
eggs, milk and meat.

Animal husbandry includes the following:

1. Cattle Farming

Cattle are used for two reasons –

They provide milk

They work as draught labour in the fields

Milch Animals: Animals that provide milk are
called Milch Animals.

Draught Animals: Animals that work in the fields for



irrigation, carting and tiling are called Draught Animals.

Figure - Cattle Farming

Can we increase milk production in cattle?

Milk production can be enhanced by increasing the
lactation period in the cattle.

Crossbreeding of foreign breeds and local breeds can
provide cattle with qualities of increased lactation
period and resistance to diseases.

Shelters of the cattle should be kept neat and clean in
order to keep the cattle healthy.



The cattle should be kept clean and should be
provided with a covered shelter that can protect them
from harsh weathers.

The floor of the shelters to be kept a dry and clean

Food requirements of dairy animals:

Maintenance requirements: the food that is required to
keep the animals healthy

Milk production requirements: the food that is needed
in the lactation period

Animal feeds

Roughage – contains fibre

Concentrates – contains low fibre but high nutritional
value

Feed Additives – includes food that contains
micronutrients that can promote health and milk
production

Protecting the Cattle from Diseases:

Diseases can lead to a reduction in the production of
milk and even the death of cattle.



Mainly parasites can affect the health of the cattle.
These parasites can be found in the animals or they
may attack them externally.

The internal parasites generally damage the liver and
stomach of these animals. For example, worms and
flukes.

The external parasites cause skin diseases in cattle.

Sometimes bacteria and virus also called several
diseases in the cattle.

A good way to prevent diseases is vaccination.

2. Poultry Farming

Poultry farming includes different kinds of
domesticated birds. Different types of poultry are:

Chicken

Duck

Goose

Pigeon

Turkey



It is mainly done for:

getting eggs through layers

getting chicken meat through broilers

Examples of Poultry Birds:

Indigenous breeds: Aseel, Burosa

Foreign breeds: Leghorn, Black Minorca

Figure - Poultry Animals

Crossbreeding is a way to achieve this. Generally, for‐
eign breeds of chicken are crossed with Indian breeds
to achieve high quality. It thus has better traits such as:

Increase in a number of chicks.



They can tolerate high temperatures.

They do not require much maintenance

They can survive cheap diets

Egg and broiler production

Broiler Chicken

They need a diet with a high quality of Vitamins A and
K, proteins and fats.

They need special care to maintain feathering and
avoiding death.

Proper hygiene and temperature conditions should be
provided to the broiler chicken.

Layers

They do not require such nutrient-rich diet.

They just need a controlled diet.

The layers require more space and lightning as
compared to the broilers.

Disease Control methods should also be adopted
against the diseases that are generally caused by



bacteria, fungi and parasites in broilers and layers.
Disinfectants can be sprayed regularly to avoid such
diseases. Sometimes deficiency of nutrition can also
need to diseases. Vaccination is a good way to protect
the poultry fowl from diseases.

3. Fish Production

Fish can be obtained in two ways:

From Natural Resources - Capture Fishing

From Fish Farming - Culture Fishing

Marine Fisheries

Marine fishes are caught using fishnets and
mechanical capturing techniques.

The main source of marine fishes is marine water or
salt water.

Generally, large numbers of fishes can be captured at a
time through mariculture.

For Example, tuna, Bombay duck, prawns

Inland Fisheries

Fishes found in lakes, ponds, lagoons and rivers are



captured.

The main source of Inland fisheries is freshwater and
brackish water.

The yield is not as high in these sources hence large
numbers of fishes are captured through aquaculture.

For Example, silver carp, common carp

Figure - Inland Fisheries

Aquaculture: It is a method of farming aquatic animals



under controlled circumstances. It is performed in
both freshwater and saltwater bodies.

Mariculture: It is a branch of aquaculture hence a
method of fish farming under control environment.
Mariculture is often performed in the ocean, a
particular section of the ocean or in the tanks that are
filled with seawater only.

Composite fish culture

In a composite fish culture, fishes are grown along
with rice crop in the paddy fields.

In this method, a combination of 5 - 6 local as well as
foreign fishes is grown in a single pond.

Such species are selected because they have different
food habits and would not compete for the food with
each other.

Some of them are surface feeders; some are middle
zone feeders while others are bottom feeders.

They would rather eat all the food in the pond.

As a result, the fish yield in the pond increases

For Example, Catlas (surface feeders), Rohu (middle
feeders), Mrigal (bottom feeders), Common Carps



(bottom feeders), Grass Craps (aquatic weed eaters)
are often grown together in composite fish culture. 

4.  Beekeeping

Bee farming is performed in bee farms or apiaries.
Many farmers perform beekeeping as a means of
generating additional income because:

Honey is a widely used product

Bee farming is not very expensive

They also generate wax along with honey

Bees used for commercial and honey production are :

Apis Cerana Indica - Indian bee

A. Dorsata - The rock bee

A. Florae - The little bee

A. Mellifera – Italian variety of bee

Castes in Honey Bee

The honey bees build a nest which is called as a
bee-hive. A hive contains almost 10,000 to 60,000
bees. The bees live together in a colony and divide



themselves into 3 different castes.

Queen bee: the fertile, functional female of all is the
queen bee. It is the supreme bee in the colony.

Drone bees: they are the smaller male bees of the
colony. Their main task is to maintain the hive.

Worker bees: they are the smallest in size but the most
active members of the hive. They perform different
functions such as collecting pollens and nectar,
constructing the comb, cleaning the cells of the hive. 

Why Italian bees are popular in bee farming?

They produce large amounts of honey.

They do not sting much.

The breeding period in Italian bees is long.

Factors that determine the quality of honey

Along with the choice of selection of the bee species,
the flowers decide the quality quantity and taste of the
honey produced.

There should also be enough pasturage or availability
of flowers to the bees so that they can collect enough
nectar and pollen.
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