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Agricultural Practices in Pakistan 
Introduction: In this chapter, we are going to talk about Pakistan's 

agriculture and the important crops from its different sectors and their 

importance. 
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Importance of Agriculture in Pakistan 

We can simply analyze the importance of agriculture for Pakistan as it is 

the only sector in Pakistan contributing 25% of our GDP. At the same 

time, 44% of the labour force has indulged directly in this sector. Some 

other positive impacts of Pakistan's agriculture are  

Source of Employment: It's not easy to live a healthy life for a large 

number of people in Pakistan because of the economic crisis. In this 

critical situation, agriculture is the only sector of Pakistan that provides 

employment opportunities directly or indirectly. The agriculture sector 

enhances per capita income and is a handsome source of employment. 



 

Fulfil the food requirement: The growth rate of Pakistan is increasing 

2% per year. In this critical situation, agriculture is the only feed that 

meets food demands for a massive population. It also decreases the 

import rate of food and causes a significant impact on our economy. 

 

Raw Material for industries: Agricultures provides raw Material for 

industries in Pakistan. Industries play a crucial role in developing a 

country because it turns the raw Material into finished goods. In 

Pakistan, Agriculture is the only field to provide raw Materials to the 

running industries. 
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Contribution in exports: Wheat, rice and cotton are the cash crops of 

Pakistan. These crops are exported to foreign countries in large 

quantities, and in return, we get machinery and technology to run our 

industries better. Agriculture plays an essential role in the 

establishment of our economy by taking a massive part in exports. 

 

Role of Dairy Farming: Dairy sector of Pakistan is also very prominent by 

taking a live part by leading the country toward a better economy. The 

meat production per capita is 18 kg, while the milk production per 

capita is 155 litres in Pakistan. Farmers generate an elegant revenue by 

supplying these products to the market and increasing the GDP of our 

country. 



 

Rice Exports Corporation: Many areas of Pakistan have great 

importance due to rice crop production. Some areas are producing the 

most famous quality of rice crop. These rice crops are exported against 

foreign exchange, and these foreign exchanges are further shipped to 

get machinery and technology. 
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Fishing Industry: Pakistan has 814 km of coastline, long enough to 

provide maximum aquatic animals like fish. This industry is also very 

important from an economic point of view. 



 

 

Important Crops in Pakistan 

Wheat: Wheat is an essential crop in Pakistan, but Pakistan should be 

self-sufficient in this. Only 10% area of wheatland is under cultivation 

while the requirement is 20%. It can be improved by improving the soil 

texture and water efficiency. 

 

Rice: Rice is the second most important crop in Pakistan. It takes a 

massive part in the exporting products of the country. Basmati rice is 

sown in Punjab, and Sindh is exported to other countries to generate 

maximum revenue.  
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Cotton: Cotton is the most famous cash crop of Pakistan. Pakistan is in 

the 5th position in the production and export of cotton. 55% of the 

export revenue is being generated from this crop.  

 

Sugarcane: Pakistan is at the number 6th in the production of sugarcane 

in the world. It also provides some centrifugal sugar and seeds. 

Compared with the world, Pakistan is producing less sugarcane per 

hectare that is 46 tones per hectare, while the rest of the world is 

producing 60 tones per hectare.  



 

Maize: In Pakistan, 97% of maize is being grown in Punjab and KPK. The 

annual increase in maize production is 5%. It is produced in two seasons 

in Pakistan, the autumn and spring season. Seed requirement for maize 

crop is 20-25 kg per hectare.  
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Oilseeds: Unfortunately, the area under oilseed crops is less than other 

crops. Oilseed crops are very beneficial and fulfil daily requirements. 

Sunflower and Canola with high oil yield per unit area have emerged as 

significant oilseed crops and can narrow the gap between production 

and consumption of edible oil. 



 

 

Areas need to improve for sustainable agriculture 

Yield Collection: An important marketing that needs improvement is 

the collection of yield from the small farmers. Government should 

introduce some easy ways for yield collection as it causes a 

considerable expense. We should give up the problematic ways to 

accomplish these tasks by replacing them with the easiest ones. 

 

Rough Grading Problems: All the products that are being graded have 

higher prices in the markets. Mixing good outcomes with the bad ones 

causes considerable losses in this industry. The matter should be 

resolved by improving the grading system in Pakistan. 
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Storage Problems: A hot issue to resolve in the country is the storage 

problem of some products that cause huge losses. Sellers find 

themselves unlucky when it comes to warehouses for products. So, it 

becomes necessary for them to sell that product at low prices. 

 

Middleman's Role: Middleman does not do anything special but take a 

massive part of the revenue that a farmer generates by selling its 

product or crop. It causes huge losses to farmers, and they get only a 

small amount from the sale. Government should take a keen look at 

this problem. 



 

Transportation Problems: It has been the burning problem of all time in 

Pakistan. Roads in many zones of Pakistan are not smooth, and the 

absence of transportation stops the farmers from taking their products 

in the market persistently. The government of Pakistan should link the 

villages with the marketplaces by developing a transportation system. 
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Market Reforms: Government should take a check and balance the 

market reforms. The quality of all the products should be checked every 

week. A committee should be made that might make a checklist of 

prices. Strict laws should be imposed that would be in favour of both 

seller and buyer. 
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Agronomy 
Introduction: Everything is originated from some existing one. We can 

say that everything has a mother in some form, from where it starts to 

process from time to time. Here, we are going to discuss the mother of 

agriculture that is called agronomy.  
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Definition: “The branch of agriculture that deals with the crop 

production and soil management are called Agronomy.” 

 

Importance of Agronomy: It enables us to understand how we can 

produce more crops from different soils by best-applying methods. It is 

the base of agriculture. It intersects with every branch of agriculture. 

Pietro de'Crescenzi is the father of agronomy.  



 

All the practices that we do from sowing to harvesting fall in this field. All 

other fields of agriculture are the mini parts of agronomy. 

 

Useful Aspects of Agronomy 
Agronomy has vast importance in different aspects. We will discuss 
some of the key factors of its scope one after the other. 

✓ Farmers learn agriculture information by agronomy: As we know 
that “practice makes a man perfect”. Agronomy enables farmers 
to tackle different challenges while doing different practices. 
Farmers gain experience in how to take care of soil and plants in 
different types of environments. Farmers face different 
fluctuations like climate issues, pesticides, and fungi attacks, soil 
erosion. It becomes very difficult for them to harvest in such 
challenges. To overcome these difficulties, agronomist research 
on these issues to make the farmers get rid of these. 

✓  
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✓ Agronomy opens the field of research: Agronomists analyze and 

test different types of soils all around the world, how these soils 

react with climatic factors. They tried to understand the genetic 

makeup of these soils. When their researches pass by the 

authentic research laboratories. It will take these researches to the 

farm level to introduce new technology for more crop yield. It 

makes aware of the people with innovation and grooms a nation. 

 

✓ Protection of weeds: Weeds are the worst enemies of crops. It 

caused a reduction in crop yield because it competes with crops 

for water, nutrients. In this way, crops become water and soil 

deficient that causes crop losses, and promotes crop diseases. 

Crops become vulnerable to insect attacks. 
 



 

 

 

✓ Conservation of natural environment: Agronomy not only enables 

us to improve the crop yield but also conserves our climate by 

making it clean. If farmers do agricultural practices efficiently, it 

will conserve our environment and non-renewable energy sources. 
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Agronomic Practices 
1) Soil Preparation: Before cultivating a crop, the soil is prepared by 

applying 3 types of practices. Let's have a look at these practices. 

a) Plowing 

b) Leveling  

c) Manuring  

    Plowing  

                     It is the process of digging the soil to make its shape which is 

done by a plow. The purpose of this is to open soil pores for the proper 

aeration. Plowing is the first thing to do and it has to be done accurately 

because if soil pores remain close, the water circulation process will be 

terminate badly which will cause waterlogging and damage to the land. 

 

 

 

 

 

   Leveling  

                   It is a measure that is used in surface irrigation. In this 

practice, we take a keen look at two points 

 



➢ The slope of soil should be in such a way that it supports water 

circulation across the field. 

➢ The slop should be equal to lower and higher points like crest and 

trough, which regulates irrigation. 

 

 

Manuring  

 The process of the addition of natural and artificial chemicals in 

soil to increase soil fertility is called manuring. It is very important and it 

is done by two types of material. 

➢ Natural manures: The dead bodies of animals and plants are added 

to the soil to enhance fertility. These manures are also called 

organic manures and are the most effective ones. The decaying 

process of the bodies of plants and animals adds all the essential 

nutrients to the soil. This process is slow. 
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➢ Artificial manures: These manures are human-made and mixed 

quickly in the soil as compared to natural manures. But these 

manures has also some negative effects on soil which will treat 

with different agricultural medicines later. Nitrogen fertilizers, 

phosphorus fertilizers, and potassium fertilizers are some 

examples of artificial manures. 

 

 

 

 

 



2) Sowing: After soil preparation, the next step is the sowing of 

seeds. The seeds are dispersed in the field by hand or machine. 

The selection of seeds is very important. If one takes good strained 

quality seeds, then the soil yields more. In some types of crop 

practices, we do not directly sow the seeds in the field. In this case, 

first, we grow seedlings in a small area and then shift them in the 

main soil to grow e.g. paddy.  

 

 

 

 

 

 

3) Manuring: After sowing, soil requires nutrients to yield. The 

nutrients are applied after a certain interval of time. These 

nutrients are artificial and natural.  
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4) Irrigation: After manuring, soil requires water so we do irrigation 

practice in the field. As far as it is concerned with irrigation 

practices, it had many types. Different types of irrigation methods 

are being used according to the crop nature all around the globe. 

These irrigation methods are, 

i. Drip Irrigation 

ii. Surface Irrigation 

iii. Centre pivot irrigation 

iv. Sub-Irrigation 

v. Irrigation sprinkler 

 

 

 



 

5) Weeding:   The process of removal of weeds is called weeding. 

Weeds are the unwanted plants in the field. It is one of the most 

important factors in agronomic practices. Weeds compete with the 

key crop for different factors such as sunlight, water, nutrients, 

etc. In the end, the crop becomes deficient in some factors and it 

causes vulnerability of crop against different diseases and disease 

causes organisms. It is very important to know that weeds should 

be removed 3-4 times and it should be tried to control the weeds 

in their initial stage.  

Weeds can be removed by different methods that are following 

✓ By mulching. 

✓ Different chemicals are also available for this purpose. 

✓ Weeds can also be removed by hand. 

✓ A tool that is called Khurpa is also very effective for weed removal. 

 

 

 

6) Harvesting: When a crop becomes mature, it is harvested by 

different machines. It is the final product that we received after 

applying different practices. After the harvesting of the crop, the 

 



grains are separated from the chaff by a mechanism called 

threshing and it is done with some machine or by hands. 
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7) Storage: Grains yielded are stored in granaries or bins at go 

downs for later use or marketing. Therefore, methods of crop 

protection need to be better. To protect grains from pests and 

rodents- cleaning, drying, fumigation, etc., are done before storing. 

For successful agriculture, proper methods and practices are to be 
followed. 

 



 

 

 

 

 

 

 s

 

 

 



Farming System 
This chapter throws light on different types of farming, what should be 
the classification criteria for farming, and what are the key factors that 
influence the farming system.  
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Farming system 
Concept of farm:    It is a specific area of land which is used for the sake 
of crop cultivation as well as the rearing of animals. The primary function 
of this piece of land is crop cultivation. All the foodstuffs that we eat are 
originated from the farm and are delivered to us after industry 
processing.  

 



 

 

Concept of the system:    A set of inter-related things that overlap and 
work together for common interest to achieve a specific goal is called a 
system. These elements are interdependent, and the output of these 
elements does not affect them. However, this system must have external 
boundaries. 

Concept of the farming system:   A well-established system of specific 
land for crop cultivation or rearing of livestock and sometimes both are 
called farming system. It evolves everything that is being operated inside 
the farm or outside the farm. Its key objectives are sustainable 
agriculture, profitability, and production of employment resources. 

 

Factors involved for efficient farming system 
Soil: Soil is the basic element that must be on a farm. Without soil, the 
concept of the farm cannot exist. Many factors relate to the term soil 
and on which the farming system highly depends. The texture of the soil 
is the most important. The depth of the soil is also and to improve the 
texture and depth of soil we do irrigation practices. The slope of soil 

 



matters a lot from region to region and it defines which type of farming 
can be done on which type of soil. Ph, salinity, nutrition value of soil, the 
extension of microbial activities in the soil, drainage capacity of the soil. 
This all mean a lot to do a practice in soil. We will discuss this in detail in 
the upcoming chapter of soil science. 
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Climate: The climatic conditions of every region are different, and it 
decides which type of crop will be being cultivated within those specific 
conditions. Temperature is the most important climatic factor in whole 
agriculture. Solar radiations type matters a lot. Photoperiod, winds, 
humidity, precipitation, and irrigation. These all terms in a combined 
form complete the term of climate for agriculture. 

 

 



Ecology: A very vast term in agriculture. It includes mainly plants and all 
those elements that compete with these plants for different resources. 
These elements can be trees, weeds, and animals. The pests that invade 
on plants and after all that the diseases that are affected the plants in 
different aspects. These all things are studied in ecology before setting a 
farm. 

 

 

Traits of plants and animals: The genetic potential of the organism 
whether it is a plant or animal is very important. Because it directly 
interacts with the external environment where the farm is being 
established. 

Resources: Number of labors, seed quality, fertilizers and pesticides, 
farm machinery and technology are the resources in a farming system.  
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Classification criteria for Farming system 
Classification criteria for the farming system are based on two 

principles. These are following 

Natural Resources:    It is based on available natural resources like land, 

grazing area, quality water resource as well as climate. 

 

Dominant Elements:   It is also based on the dominant element of the 

farm whether it is aquaculture or crop, livestock, or forestry. 

Types of farming systems 
There are different types of farming in the world. Among those, we are 

discussing here some important types of farming.  

Arable Farming:       This sort of farming covers different cropping 

systems. It is concerned with the only the production of crops and the 

related farm operations like harvesting, threshing, storage, 

transportation, and marketing of these crops. All the cultural practices 

fall in Arable farming. 



 

Pastoral Farming:     This type of farming concerns the rearing of 

livestock animals for the sake of meat, milk, and egg production. All the 

stuff that is being used as input also includes in pastoral farming. 

Products’ transportation and vaccination schemes; all are part of 

pastoral farming. 
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Poultry Farming:        It is concerned with the rearing of chickens for 

meat and eggs production to meet the protein needs of people. Poultry 

farming is appreciated all around the world because it is being used in 

every type of junk food because of its delicious taste. 

 



 

 

 

 

Intensive Farming:       This type of farming includes multiple cropping 

systems and rearing of livestock at the same time within a year to get 

maximum yield and maximum benefits from the land and labor force. 

Intensive farming is used to generate maximum profit. Solar energy is 

also used in intensive farming. 

 

Extensive Farming:      In this type of farming, extensive lands are used 

to generate yield. Although Yield per unit area is usually low in this it 

 



consumes minimum expenditures also. The key purpose of this type of 

farming is to get maximum profit from scarce resources. 
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Diversified Farming:    This term defines itself on its own. In this type of 

farming, a wide range of crops are cultivated and wide types of animals 

are reared. 

 

Subsistence Farming:    This sort of farming does not economically 

beneficial. The farmers in developing countries do subsistence farming 

to support their families with food, cloth, and shelter. These farmers 



are the owners of small landholdings and they use these lands for their 

benefits. 

 

 

 

 

 

Truck Farming:    One or two main crops are cultivated in this type of 

farming or one or two types of animals are raised. These are generated 

in bulk and then transported to the nearby markets for sale. 
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Dry Farming:    This farming is done in water-deficient areas. The 

purpose of this farming is to conserve water resources and take 

maximum outputs from this scarcity. But the yields are largely affected 

because of water absence in those lands. 

 

 

 

 

 

 



Urban Based Farming:    The growing of crops and raising of animals in 

the cities and around the cities is called urban-based farming. The most 

important benefit for this is the reduction of carbon footprints because 

it reduces carbon emission when food is not transported in the farther 

region of the world. People of that town or city highly depend upon 

these crops.  

 

 

Arid Farming:    The cultivation of crops in the water-scarce regions is 

called the arid farming system. This type of farming is used for 

research; how can we grow crops in water-scarce regions where the 

photoperiod is high and the season is hot in most of the months within 

a calendar year. 
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PLANT PATHOLOGY 
Introduction to Chapter:    Do you know there are more diseases in 

plants than animals and humans because more species of plants are 

used for agriculture purposes? To diagnose those diseases and to cure 

all diseases, a specific subject is needed. So, in this chapter, we will 

discuss that subject whose domains cover plant diseases, this is nothing 

other but Plant Pathology. 

What is Plant Pathology:    The study of plant diseases is called plant 

pathology. It discusses the causes of different diseases in plants, how 

these diseases attack and affect the plants, and what are the controlling 

measures for all those diseases. This is all about plant pathology. 
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Importance of Plant Pathology:    How the famines occurred in the 

world, just because of the shortage of food. The shortage of food 

comes into being when crops suffer some epidemic. The field of plant 

pathology facilitates us to cure this disease and to produce medicines 

that might be useful to prevent crops from some severe disease.  

Role of Plant Pathologist:    A man who works in the field of plant 

pathology is called a plant pathologist. Whether it may be research 

work or fieldwork to cure plants. Today, thousands of plant pathologists 

are doing work for the health of plants and crops. Plant pathologist 

studies how diseases attack plants and what are the pathogens 

responsible for those particular diseases. What is the suitable 

environment for their survival and how those pathogens can be 

destroyed? 

 

Plant Disease 
Plant disease is defined as an abnormality that prevents plants to 

perform their regular activities. There are two types of diseases that 

plants suffer. 

Abiotic Diseases:   These diseases come in plants by environmental 

agents. These are the external diseases of plants. These are common 

and cannot be transmitted from one plant to another plant that’s why 

these are also called non-infectious diseases. Examples of these 

diseases are soil compaction, ice scorch, and nutritional deficiency, etc.  



 

Biotic Diseases:   These diseases are due to living organisms that are 

called plant pathogens. These are the most disastrous diseases than 

abiotic ones. These diseases are capable to transmit from one plant to 

another plant and can damage every organ of the plant. 
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Types of plant pathogens 
There are five types of plant pathogens. 

Fungi and Fungal organisms:   These are the worst enemies of plants 

and spread disease in plants in a bigger ratio than other pathogens. 

They cannot make their food and cannot reproduce by spores. They 

overwinter in the soil and then transfer by air to the different regions 

during the growing seasons. 



 

 

 

Bacteria:   These are unicellular microscopic organisms. They invade 

plants by their natural openings, primarily overwinter in the soil and 

also overwinter in or on plant parts that do not decompose. Bacteria 

reproduce by binary fission. 

 



 

Phytoplasmas:     These are the pleomorphic bacteria that has lacked in 

cell walls. They transmit through plant propagation agents and 

leafhoppers. They mostly invade on vegetable crops. 
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Viruses and viroids:     Viruses are intracellular nucleic acid particles 

having a protein coat. They replicate in the host’s DNA and infect other 

organisms. Viroids are the same but lack of protein coat. They transmit 

into the host by other organisms like nematodes and fungi.  

 



Nematodes:   These are microscopic worm-like animals that move with 

soil. Some nematodes also transmit by insects and cause damages in 

parts of plants that are outside of the soil.  These are the most 

abundant animals on earth.  
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Disease Triangle 
 

 

 



 

Components of disease:  3 components matter to create disease in a 

plant. These 3 components are following. 

1. A host plant 

2. A pathogen 

3. A favorable environment 

When these three components overlap with one another, the disease is 

created in the plant. But remember one thing, the host plant should be 

in intimate association with virulent pathogen otherwise disease would 

not occur. The shaded area in between the 3 circles in the below-

mentioned diagram is the disease. As these 3 circles would overlap with 

one another, the disease will be more hazardous. 

Genetic Diversity:  This is another factor for plant disease. A host plant 

is diverse from in genes perspective. So, if some genetic variety of that 

host plant is resisted by the virulent pathogen, the disease will not 

occur, even if the environmental conditions would be in favor of the 

pathogen. 
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Environmental Conditions:  Environmental conditions matter a lot for 

disease occurrence. Numerous variables in the environment restrict a 

disease or promote disease. Pathogens are always resisted by a 

microclimate. While microclimate support pathogens’ growth. A 

microclimate is a climate that exists in small portions within a 

macroclimate because of the differences in sunlight, wind pressure, etc. 

 

 

 

 

Disease Cycle 
For a disease to develop, a pathogen must be present and successfully 

invade plant host tissues and cells. The chain of events involved in 



disease development includes inoculation, penetration, infection, 

incubation, reproduction, and survival. 
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Inoculation:   This describes the introduction of the plant pathogen to 

the host. Different pathogen groups employ different inoculation 

methods and are equipped with various specialized mechanisms that 

aid in the inoculation process.  

Penetration:    Wound sites and natural plant openings, such as stomata 

and hydathodes, facilitate the entrance of some plant pathogens; 

others have evolved unique mechanisms for direct penetration. Fungi 

and nematodes can actively penetrate host tissues and cells if 

environmental conditions, such as moisture and temperature, are 

favorable for the penetration process. 

Infection:    This occurs when the pathogen invades the plant tissue and 

establishes a parasitic relationship between itself and the plant. 



Viruses, bacteria, and phytoplasmas are not able to actively penetrate 

or enter plant host tissues.  

Incubation:   Once inside the plant, pathogens may undergo an 

incubation period and remain latent for a period before initiating 

disease. 

Reproduction:  Plant pathogens can reproduce sexually and asexually. It 

is dependent on the pathogen. 

Survival:   Plant pathogens have evolved so they can survive prolonged 

periods of unfavorable weather conditions. For example, the brown 

spot is a fungal pathogen that produces spores that are dark in 

coloration which reduces the amount of UV light penetrating and 

preventing cell death. In addition, Soybean cyst nematode lay their eggs 

within a cuticle casing. The cuticle casing is very hard and prevents 

other microbes and chemicals to penetrate killing the eggs before 

hatching. 

If any step is disturbed in the cycle, the disease will be less severe or fail 

to develop. Knowing and understanding the disease cycle for a 

particular disease is very helpful in managing the disease. There are two 

types of disease cycles, monocyclic and polycyclic. 

 

  

 

 



 

 

 

 

 

 

 

  
 

 



Plant Breeding and Genetics 
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What is Plant Breeding?  The field of agriculture is used for the genetic 

improvement of plants for the best economic productivity. It can also 

be defined as the art and science of changing and improving the 

heredity of plants.  

Scope of Plant Breeding:   The scope of this subject is very versatile. It 

introduces new and improved varieties of plants in different aspects. As 

the population of the world increases, more food is required to feed 

humans. This subject helps us to increase the yield by making hybrid 

seeds. 

 



Role of a Plant Breeder:    These are the people who work within the 

domains of plant breeding and genetics. They aim to make such 

varieties of plants and crops that are disease-resistant. Plant breeders 

work by taking care of consumer demands. Their contribution to 

modern agriculture means a lot in every aspect.  

 

 

A comprehensive history of Plant Breeding and Genetics 

Origins:   Plant breeding began when prehistoric man and woman 

learned to look for superior plants to harvest. The species of 

agricultural plants cultivated today evolved over many centuries from 

wild ancestors. The domestication of wild species was hastened by the 

early practice of harvesting mutant plants with useful traits. 
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Domestication of corns:   The early Native Americans accomplished 

remarkable feats in domesticating Indian corn. The "races" of corn that 

evolved range in kernel structure from the small-seeded, flinty 

endosperm types grown in the central plains of North America to the 

large-seeded, floury endosperm types grown in Central and South 

America. 

 

Domestication of potatoes:   It might be credited to Native Americans 

living on the high plateaus of Bolivia and Peru. Tubers of wild potato 

contained alkaloids that made them bitter to the taste and somewhat 

toxic. As mutant forms less bitter and less toxic were discovered, they 

were collected and became the progenitors of the currently cultivated 

potato. 

 



Domestication of wild rice: It began only recently in the northern 

United States as the direct result of planned plant breeding activities. 

Seeds of wild rice had been harvested for food by Native Americans 

from wild plants growing in shallow lakes. The mature seeds shatter 

when ripe, fall to the bottom of the lake where they overwinter, and 

then germinate to start the next season's crop. 
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Role of plant breeding in crop improvement 

Plant breeding has a great contribution to mankind. More than ½ of the 

phenomenal increase in agricultural production can be credited to plant 

breeding. 

Improvement in crop yield:   High yield is a major objective of breeding 

a crop variety. Genetically improved varieties have increased the 

average yield of many crops enormously on farmer’s fields, however, 

high yielding varieties were accompanied by high fertility conditions. 

Numerous examples are available which signify the role of improved 

varieties in increasing productivity of any major crop e.g., MaxiPak of 

wheat, NIAB-78 of cotton, etc. 



 

Improvement in grains’ quality:   Seed chemical composition 

determines its economic value. The total quantity and quality of protein 

in seed determines its nutritional value as food. The fatty acid 

composition of seed oil determines its acceptability as food and as a 

raw material for industry. Plant breeding processes improved the 

quality of seeds in several crop species and developed cultivars with 

increased levels of chemical components. 
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Breeding methods in self-pollinated crops 

Mass Selection:   In mass selection, seeds are collected from desirable 

appearing individuals in a population, and the next generation is sown 

from the stock of mixed seed. This procedure sometimes referred to as 

phenotypic selection, is based on how each individual looks. This 

procedure, sometimes called phenotypic selection, is based on how 

each individual looks. 

 

Pure Line Selection:   Pure-line selection involves selecting and breeding 

progeny from superior organisms for many generations until a pure line 

of organisms with only the desired characteristics has been established. 



 

Pedigree Selection:   This method is widely used for the improvement of 

self-pollinated species. It is generally used when both the parents that 

are used in the hybridization have good agronomic characters or are 

well adapted. Moreover, it is more commonly used for the 

improvement of polygenic traits than oligogenic characters. 
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Bulk Method:    It is a method that can handle segregating generations, 

in which F2 and subsequent generations are harvested in bulk to grow 



the next generation. At the end of the bulking period, individual plant 

selection and evaluation are carried out similarly as in the pedigree 

method. 

 

Backcross Breeding:   A breeding method used to move one or only a 

few desirable genes from an agronomically poor crop line to an elite 

line. This is done by crossing a donor parent to an elite line, 

and crossing offspring with the 'desired gene(s)' back to the elite 

parent.  

http://theagricos.com/plant-breeding/pure-line-selection/
http://theagricos.com/plant-breeding/pure-line-selection/


 

 

Hybridization:   The mating or crossing of two plants or lines of 

dissimilar genotype is known as hybridization. The key objective of 

hybridization is variation. When two genotypically different plants are 

crossed, the genes from both the parents are brought together in Fl. 

Segregation and recombination produce many new gene combinations 

in F2 and subsequent generations. 
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Breeding methods in Cross-Pollinated Crops 

Recurrent Selection:   Recurrent selection is a method that involves 

reselection generation after generation with the interbreeding of 

selects to provide for genetic recombination. It is a cyclic selection that 

is used to improve the frequency of desirable alleles for a character in a 

breeding population. It has 4 types,  

1. Simple Current Selection 

2. Reciprocal Current Selection 

3. Recurrent Selection for GCA 

4. Recurrent Selection for SCA 

 



 

 

 

Heterosis:   Heterosis, also called hybrid vigor, is the increase in such 

characteristics as size, growth rate, fertility, and yield of a hybrid 

organism over those of its parents. Plant and animal breeders exploit 

heterosis by mating two different purebred lines that have certain 

desirable traits.  

 

The benefits of Heterosis are following, 

1. Increase yield 

2. Increase in size and vigor 



3. Better quality 

4. Greater adaptability 

5. Increased reproductive ability 

6. Diseased resistant 

7. Early flowering and maturity 

8. Increased growth rate 

Future of Plant Breeding and Genetics 
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As time passes, we face some new diseases and some old diseases in 

resistive form. To tackle all these, plant breeding and genetics help us 

like a mighty soldiers. This field will never die till the end of the world 

because it is all about innovation in agriculture. 



 

 

 

 

 

 

 

 

 

 
 



Entomology 
This chapter explains the history of entomology, what is this field all 

about, the pros and cons of insects, and the scope of this subject. Lets’ 

have a look at this. 
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What is entomology:  The subject of science that deals with the study of 

insects are called entomology. The word entomology is derived from 

two Greek words, Entomon which means insect and logos means study. 

What is an Insect?  The insect is a tracheate arthropod that has a 

segmented body that consists of 3 segments that are following, 

 



I. Head: - Head has usually one pair of antennae, one pair of 

compound eyes, and mouthparts. 

II. Thorax: - Thorax has three pairs of legs, and usually two pairs of 

wings. 

III. Abdomen: - Abdomen has external genitalia, cerci, etc. 

Who are Entomologists? These are the humans who are professional in 

the study of insects. Either they are field scientists or laboratory 

scientists. 

 

Role of Entomologists:   Most entomologists specialize in studying a 

specific species or group of insects. They study behavior, nutrition, 

reproduction, disease transmission, or pest management issues related 

to their specific species of interest. Other options for employment 

include pursuing career paths such as forensic entomology. 
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History of Entomology 

Ancient Egyptian:  Ancient Egyptians worshipped a large species of 

dung beetle or Scarab, that would gather balls of dung and bury them. 

The female would lay eggs on the dung, and then weeks or months 

later, new beetles would emerge from the ground - seemingly reborn 

from nothing and thus representing the renewal of life.  

 

18th Century:   Major universities were studying the world's insects and 

major scientific institutes began a systematic program of research. In 

North America and Europe, the Victorian era saw the greatest 

expansion of interest in insects through the amateur research of the 

well, and later into more academic study leading to the formalized 

science that we have today. 



 

19th Century: 19th-century research into insects was driven by medical 

science and a need to understand diseases carried by insects such as 

malaria and yellow fever, their causes, and their spread. It was 

important to the colonialism and the growing market economy of 

nations spreading their influence and building markets in developing 

countries. 
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20th and 21st century:   The 20th and 21st centuries led to more 

discoveries of insect species, and how they live and reproduce, than 

ever before. Now we can visit very remote areas far more easily than 

we could before - new species turn up every day. We have also 

discovered that the study of insects has uses outside of entomology. 

 

 

 

Scope of Entomology 

It is interconnected with many other fields of science. Have a brief look 

at these. 

Medical Entomology:  This is the area concerned with medical research 

and how insects are a matter of public health. This area also includes 

plant disease and damage caused by insects to crops too. That means 

researchers in Medical Entomology are concerned with urban and rural 

pests as well as the diseases that some insects carry. 



 

As Environmental Indicator:   Insects are a vital part of forest 

biodiversity and as they are particularly sensitive to changes in the 

climate and the patterns and seasons of regional flora cover, 

entomology provides evidence for general forest health as well changes 

in the cover. 
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Forensic Entomology:   The insect species can sometimes play a part in 

criminal investigation and even be included as part of the evidence. We 

can learn much about a body's season of death and for how long it may 

have been exposed to the elements before discovery or being buried. 



This is one of the most critical areas in which entomology contributes to 

our understanding. 

 

Fruit Fly Research:   The humble fruit fly deserves a special mention 

because these small insects have given us so much information. We 

have learned much about evolutionary biology because many 

generations breed in a very short space of time. We have information 

on genetic mutation. 

 

Pros of Insects in entomology 

Biological Control:   Biological control is the use of predators and 

parasitoids to reduce the population of pests.   When pests are 

threatening a crop, these beneficial insects can be released to eat the 



pest and prevent further damage.   In some cases, insects that eat 

certain weeds can be released to keep the weed from spreading. 
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Food Sources for Humans:   Insects have served as food sources for 

people for tens of thousands of years.  It is now rare in most countries, 

but entomophagy is still practiced in parts of Central and South 

America, Africa, and Asia. 

 

Medicinal Uses:  Insects or chemicals extracted from them have been 

used for thousands of years to help us with medical issues. This is called 

Entomotherapy.  



 

Pollination Agents:  Over 75% of all flowering plants, and 75% of our 

crops rely on animals to carry pollen from one flower to another.  Most 

of these pollinators are insects.  Most of us think of honeybees but, it's 

not just honeybees, other bees (native bees), butterflies, moths, 

beetles, and flies also perform this essential task.  
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Recycling Agents:  Imagine a world where leaves that fall from a tree, or 

poop never disappeared…they just accumulate over time.   Soon we 

would be knee-deep in dead plants, animals, and poop.   Many insects 

feed on these resources and break them down into nutrients that help 

plants grow. These insects are called Saprophages.  



 

Cons of Insects in entomology 

Damage crops: Insects damage crops in two manners, these are 

discussed below. 

a) First Method: First is direct injury done to the plant by the feeding 

insect, which eats leaves or burrows in stems, fruit, or roots. 

There are hundreds of pest species of this type, both in larvae and 

adults, among orthopterans, homopterans, heteropterans, 

coleopterans, lepidopterans, and dipterans. 

 
b) Second Method:  The second type is indirect damage in which the 

insect itself does little or no harm but transmits a bacterial, viral, 

or fungal infection into a crop. Examples include the viral diseases 

of sugar beets and potatoes, carried from plant to plant by aphids. 
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Negative Impacts on Human Health:  Many major human diseases are 

produced by microorganisms conveyed by insects, which serve 

as vectors of pathogens. Malaria is caused by the 

protozoan Plasmodium, which spends part of its developmental cycle 

in Anopheles mosquitoes. Epidemic relapsing fever, caused 

by spirochetes, is transmitted by the louse Pediculus. Leishmaniasis, 

caused by the protozoan Leishmania, is carried by the sand 

fly Phlebotomus. Sleeping sickness in humans and a group of cattle 

diseases that are widespread in Africa and known as nagana are caused 

by protozoan trypanosomes transmitted by the bites of tsetse 

flies (Glossina). 



 

 

 

 

 

 

 

 

 

 



 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 



BIOTECHNOLOGY in AGRICULTURE 
As the term biotechnology is very vast, but in this chapter, we will cover basic 

concepts of this field. The word biotechnology is the derivative of two words, BIO 

and Technology. So, when we split this word into two words, it comes to know 

that this field is all about using technology in the biology field. So, in this chapter, 

we will comprehensively discuss biotechnology. Let's go without further due. 
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Introduction 

What is biotechnology: The branch of science that exploits the living organisms to 

use them in technology for the benefits of humankind and the help of nature is 

called biotechnology. 

 

Scope of Biotechnology in agriculture: By creating helpful food, like bread and 

cheese, and protective dairy farm merchandise, we've done these for several 

years currently. Recent biotechnology develops breakthrough merchandise and 



technologies to fight diseases, scale back our environmental damage, feed the 

hungry. 

 

Biotechnologist role in agriculture: A biotechnologist uses biological processes to 

their advantage in industrial and different applications. A "biotechnologist" could 

be a generic term; however, that doesn't simply apply to the assembly of 

supermolecule medicine, however conjointly to agriculture. 
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History of Biotechnology 

Brief History: Farmers have manipulated plants and animals through selective 

breeding for many years of thousands of years to make desired traits. Within the 

twentieth century, a surge in technology resulted in a rise in agricultural 

biotechnology through the choice of attributes just like the exaggerated yield, 

cuss resistance, drought resistance, and weed killer resistance. The primary 

nutrient made through biotechnology was sold out in 1990, and by 2003, seven 



million farmers were utilizing biotech crops. Over eighty-fifth of those farmers 

were set in developing countries. 

 

 

 

Crop modification techniques in biotechnology 

Polyploidy: Polyploidy is iatrogenic to switch the quantity of chromosomes in an 

exceedingly crop so as to influence its fertility or size. Usually, organisms have 2 

sets of chromosomes, otherwise referred to as a condition. Seeded watermelons 

area unit created during this manner; a 4-set body watermelon is crossed with a 

2-set body watermelon to form a sterile (seedless) watermelon with 3 sets of 

chromosomes. 

 

Traditional Breeding: Traditional crossbreeding has been used for hundreds of 

years to boost crop quality and amount. Crossbreeding mates 2 sexually 

compatible species to form a brand new and special selection with the required 

traits of the oldsters. for instance, the honey crisp apple exhibits a selected 



texture and flavor thanks to the crossbreeding of its folks. In ancient practices, 

spore from one plant is placed on the feminine a part of another. 
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RNA interference: RNA interference is the process in which a cell's RNA to protein 

mechanism is turned down or off in order to suppress genes. This method of 

genetic modification works by interfering with messenger RNA to stop the 

synthesis of proteins, effectively silencing a gene. 

 

Mutagenesis: Mutations will occur arbitrarily within the DNA of any organism. so 

as to form selection among crops, scientists will arbitrarily induce mutations 

among plants. cause uses emission to induce random mutations within the hopes 

of staggering upon the specified attribute. 



 

Protoplast Fusion: Protoplast fusion is that the change of integrity of cells or cell 

parts to transfer traits between species. for instance, the attribute of male 

sterility is transferred from radishes to red cabbages by body part fusion. This 

male sterility helps plant breeders create hybrid crops. 
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Genome Editing: Genome redaction is that the use of Associate in Nursing catalyst 

system to change the desoxyribonucleic acid directly at intervals the cell. order 

redaction is employed to develop herbicide-resistant canola to assist farmers 

management weeds. 

 



 

 

Genes of trust for crops 

Disease Resistance: Often, crops square measure afflicted by sickness unfold 

through insects (like aphids). the sector of agricultural biotechnology offers an 

answer through genetically engineering virus resistance. Developing GE disease-

resistant crops currently embrace cassava, maize, and sweet potato. 

 

Insect Resistance: One extremely asked for attribute is insect resistance. This 

attribute will increase a crop's resistance to pests and permits for a better yield. 

AN example of this attribute area unit crops that area unit genetically designed to 

create insecticidal proteins originally discovered in (Bacillus thuringiensis). 
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Temperature Resistance: Agricultural biotechnology can even offer an answer for 

plants in warm temperature conditions. so as to maximise yield and stop crop 

death, genes are often designed that facilitate to control cold and warmth 

tolerance. 

 

Pros of biotechnology 

Reduction of infectious diseases:  Biotechnology has helped USA to form vaccines. 

it's helped USA be ready to produce treatments that cut back tough symptoms of 

unwellness. it's even helped USA to find out however infectious diseases is 

transmitted therefore their transmission is reduced. 

 

Preservation of resources: Biotechnology offers us a chance to increase the time 

period of our food provides. Practices that embrace seasoning foods to preserve 

them date from on the far side Biblical times. phase transition and drying foods as 

ways of preservation are better-known for hundreds of years. 
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Makes a friendly food chain: Biotechnology may facilitate croplands be ready to 

manufacture foods which will not be doable underneath “regular” conditions. 

using ideas from this field of study, it's doable to grow crops within the desert. it's 

doable to form crops that are naturally proof against pests. 

 

Cons of biotechnology 

It can wreak havoc the croplands: Biotechnology has allowed additional vitamins 

and minerals to enter our organic phenomenon, however it comes returning at a 

value. several crops get their biological process content from the soil within which 

they grow. If that soil is full by the crop, it's going to lose its viability, even with 

crop rotation occurring. 



 

Creates all or nothing approach: One of the most important issues that 

biotechnology faces could be a lack of genetic diversity. The processes enclosed 

during this field will increase crop yields and improve life science, however it 

comes at the worth of a genetic bottleneck. should one thing unforeseen happen, 

a whole crop or medical treatment chance could move to waste or maybe 

threaten the survival of bound species. 

It can cause devastations: All the advantages that biotechnology will offer might 

also be became a weapon that's used for mass destruction. Crops will be 

improved, however they'll even be destroyed. Medicines will be created with 

biotechnology, however diseases can even be weaponized. If left unrestrained, 

biotechnology might even produce a social category that's created specifically for 

analysis functions solely. 
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SOIL SCIENCE 
In this chapter, we will discuss a vital field of agriculture, that is soil 

science. We will throw a brief light on some areas of this subject and 

talk about the importance of soil. Because a burning question arises 

here, why this field? It pursues us to know about the importance of soil 

in our lives. 
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Basic Introduction 
What is Soil Science: Soil science is that the study of soil as a natural 

resource on the surface of the world together with soil formation, 

classification, and mapping; physical, chemical, biological, and fertility 

properties of soils; and these properties in relevance the employment 

and management of soils. 



 

Role of a Soil Scientist: The job of a soil scientist includes an assortment 

of soil knowledge, consultation, investigation, evaluation, 

interpretation, designing, or scrutiny about soil science. This career 

contains many various assignments and involves creating 

recommendations concerning several resource areas. 

 

History of Soil Science 

Contribution of China: The earliest best-known soil organization comes 

from China, showing within the book Yu Gong (5th century BCE), 

wherever the soil was divided into 3 classes and 9 categories, looking at 

its color, texture, and geophysical science. 
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Contribution of Germany: Contemporaries Friedrich Albert Francis 

Charles Augustus Emmanuel Fallou, the German founding father of 

modern soil science, was primarily spot soil as a resource. The fallout 

was performing on the origins of the soil before Dokuchaev was born. 

However, Dokuchaev's work was additional in-depth and is considered 

extra vital to modern soil theory than Fallou's. 

 

Contribution of Russia: Previously, the soil had been thought about as a 

product of chemical transformations of rocks, a dead substrate from 

that plants derive nutritional components. Vasily Dokuchaev, the 

Russian founding father of modern soil science, considers the soil as a 

natural body having its genesis and its history of development, a body 

with advanced and polymorphic processes going down at intervals. The 

soil is taken into account as entirely different from bedrock. 



 

Modern Concept: Further refinement of the soil conception is seen as 

an appreciation of energy transport and transformation among soil. The 

term is popularly applied to the fabric on the surface of the Earth's 

moon and Mars, a usage acceptable at intervals a little of the scientific 

community. correct to the current trendy understanding of soil is 

Nikiforoff's 1959 definition of soil because the "excited skin of the 

subaerial a part of the earth's crust." 

 

RAJA  A.B ABBASI 
 

Branches of Soil Science 

Soil Mineralogy: This branch deals with the first and secondary soil 

minerals and their contribution to the chemistry, physics, fertility, and 

biology of the soils and their relevance to soil genesis. 



 

Soil Chemistry deals with the chemical constitution, chemical 

properties, and processes going down within the soil. 

 

Soil Biology: It refers to the soil-inhabiting organisms and their biology, 

functions, and activities—for example, insects and nematodes. 
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Soil Genesis and Classification (Pedology): Soil genesis deals with the 

weathering of rocks and minerals and factors and processes of soil 

formation whereas, soil classification is the systematic rearrangements 

of soils into teams or classes on the premise of their characteristics.  

 

Soil Physics: It considers the mechanical behavior of the soil mass, that 

is, the physical properties of soils with stress on the state and transport 

of matter, particularly water and energy within the soil.  

 

Soil Fertility: It considerations the flexibility of soil to provide the 

essential plant nutrients for plant growth.  
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Soil Salinity: It considers the surplus soluble salts gift within the oil their 

reclamation and soil management for saline agriculture. 

 

Soil Survey: The systematic examination of the soils within the field and 

science lab, their description, classification, mapping, and 

interpretation consistent with their suitableness for various 

management systems is proscribed in soil surveys.  



 

Soil Conservation: It deals with protecting soil from physical loss by 

erosion (by wind and water) or chemical deterioration. Thus, 

conservation worries with a mix of all management and land-use 

techniques that safeguard the soil against deterioration by natural or 

human elicited factors.  
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Soil biological science: This required field deals with the microorganism 

communities within the soil, their roles and characteristics regarding 

soil fertility and land reclamation, and particularly its considerations 

with the nutrition of plants through root nodulation or diseases caused 

by plant unhealthful microbes within the soil. 



 

Specifications of Soils 

Biological Bliss: If you prefer life, you may love soils. There square 

measure many tiny, medium, and giant organisms that board soils, 

together with mammals, birds, insects, and protozoa. However, the 

best diversity lies within the soil microbes — the bacterium, fungi, and 

archaea. A teaspoon of made soil will contain one billion bacteria. 

 

Diverse Nature: It may be tough to mention specifically once some soils 

were born; however, we will be able to} say that whereas some are 

young, several are recent. The oldest soils on earth could also be in 

Australia, wherever stable landforms have allowed some soils to age 

many million years.  
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Clay Factories: Among the significant vital functions performed by soils 

is to produce the best conditions for clay synthesis. Clays are essential 

because they're typically active, which could be general term soil 

scientists use to explain; however, with chemicals reactive, a particle is 

with ions, water, and alternative particles. These reactions are vital for 

the availability of many system services. 

 

Service Providers: Soils are among the great ecosystem service 

providers on earth. They store and provide water for plants. They 

prevent floods by transferring water slowly to streams and 

groundwater. They filter and remediate pollutants. They cycle and 

recycle nutrients and wastes — transforming them into biologically 

available forms, storing them away for later use, and preventing their 

leaching to ground and surface waters. Soils provide a habitat for a vast 

diversity of life.  



 

Soils are Profession:  While many folks work with soils — from farmers 

to gardeners to construction employees — some folks create soil 

science as a career. Soil scientists add a range of fields — area 

exploration, archeology, insurance, defense, engineering, and 

agriculture. Soil science professional societies are established in nations 

throughout the globe. The Soil Science Society of America is among the 

most important. Several of those organizations are delineated within 

the International Union of Soil Sciences. 
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Seed Science and Technology 
This chapter focus on seed and everything about seed. We will discuss 

the importance of this subject, its introduction. We can say that the 

whole chapter will revolve around the "Seed." 

 

Introduction 

Definition of Seed: The fertilized mature ovule of a phanerogam 
containing associate embryo and capable unremarkably of 
germination to provide a brand new plant generally: a breeding 
plant part (such as a reproductive structure or tiny dry fruit). 
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Definition of Seed technology: It has 2 meanings. 

By Cowan (1973): That discipline of study has to try to with seed 

production, maintenance, quality, and preservation. 

 

Feist Ritzer (1975): The strategies through which seeds' genetic and 

physical characteristics may be improved. It involves such activities as 

development, analysis and unharness, seed production, processing, 

storage, and certification. 

 

Importance of Seed Technology: Seeds are of significant biological and 

economic significance. They contain high supermolecule, starch, and oil 

reserves that facilitate growth and development in an exceedingly 



plant. These reserves are created several kinds of cereal and legumes, 

primary food sources for an outsized proportion of the world's 

inhabitants. 
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Role of a Seed Technologist: The Seed individual is answerable for 

analyzing samples and germinating seedlings in ordinary, vigor, and 

chemical bioassay tests. He is responsible for conducting and analyzing 

multi-disciplinary analysis experiments aimed toward up seed 

phanerogam quality.  

 

 

Aims of Seed Technology 



The primary goal of seed technology is to extend agricultural 

production by unfolding good-quality seeds of high-yielding varieties. It 

aims at the following 

Fast multiplication: Increase in agricultural production through most 

immediate potential unfold of new varieties developed by the plant 

breeders. The time taken to create on the market the specified 

quantities of seeds of improved varieties to farmers ought to be 

thought about as a life of efficiency and adequacy within the 

development of seed technology within the country. 

 

Timely supply: The improved seeds of the latest varieties should be 

created on the market well in time so that the planting schedule isn't 

disturbed and they can use the intelligent source for planting functions. 
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Assured prime quality of seeds: this can be necessary to get the 

expected dividends from the employment of seeds of improved 

varieties.  

 

Cheap price: The price of prime quality seed ought to be within reach of 

the typical farmer. 

 

Classes of Seeds 

Seed of notified varieties is increased in the four-tier system by 

involving ICAR Institutes / State Agricultural Universities, State / 

National Seed Corporation, and Seed Certification Agencies.  

 

Nucleus seed: This can be a cent percent pure genetic seed with 

physical purity made underneath the direct management of the 

involved plant stock breeder.  
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Breeder's seed: This can be the relative of the nucleus seed increased in 

massive space underneath the management of plant stock breeder and 

monitored by a committee. It provides a cent percent physical and 

genetic pure seed for the production of the foundation category. A 

golden yellow-colored certificate is issued for this class by the 

production agency.  

 

Foundation seed: Relative of breeder's seed is handled by recognized 

seed manufacturing agencies publicly and personal sector underneath 

the management of Seed Certification Agency in such some way that its 

quality is maintained in line with the prescribed customary. Seed 

Certification agency problems a white color certification for foundation 

category seed.  



 

Certified seed: Relative of foundation seed made by registered seed 

growers underneath the management of Seed Certification Agency by 

maintaining the seed quality as per minimum seed certification 

standards. Seed Certification Agency problems a blue-collar certificate.  
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Nucleus seed: The few original seeds obtained from elect individual 

plants of a specific selection for maintenance and purification by the 

originating stock breeder. It's additionally increased and maintained 

underneath the management of the qualified plant to supply breeder 

seed. This forms the premise for all additional seed production. It's the 

best genetic purity and physical purity. 



 

 

Seed Quality 

 

Improved selection: It ought to be superior to the present variety, i.e., 

the yield ought to be higher by 20-25% than the current selection, or it 

ought to have some fascinating attributes like unwellness resistance, 

drought resistance, salt tolerance, etc., with sensible yield potential. 

 

Genetic Purity: The seed ought to be a faithful sort. The seed ought to 

possess all the hereditary qualities/characters that the stock raiser has 

placed within the selection; genetic purity directly results in the yields. 

If there's negative deterioration, there would be a proportionate 

decrease within the outcome or performance.  
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Physical Purity: Physical purity of a seed heap refers to the material 

composition of the seed tons. A seed heap consists of pure seed, inert 

mummy, broken seeds, tiny seeds, soil and dirt particles, weed seeds, 

OCS, etc. Higher the content of pure seed higher would be the seed 

quality. Pure seed in conjunction with germination provides the 

planting price of the seed heap.  

 

Seed germination and vigor: Seed germination refers to the flexibility of 

a seed once planted below traditional sowing conditions to administer 

rise to a standard phanerogam. Seed vigor refers to the accumulation 

of all seed attributes that provide adequate plants sub the sector. 

Higher germination share and energy provide sufficient plant 

population and uniform growth, which have profound results on 

yielding and confirming the seed's planting price.  
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Freedom from weeds Associate in Nursingd alternative crop seeds: this 

can extend physical purity delineated earlier. Their ar bound weed 

species are harmful to the crop, and once established, they're 

troublesome to eradicate. Associate in Nursing absolute freedom from 

the seed of such species is fascinating and is one among the necessary 

criteria for deciding the look quality of seeds.  

 

Seed health refers to the presence or absence of unwell organisms or 

insect pests on the seed. The standard of a seed heap depends on its 

health; therefore, the seed ought to be free from seed-borne 

unwellness and bug pests.  



 

Seed wetness: Seed moisture is vital for deciding seed germination and 

viability throughout storage. At high-speed wetness content, there's a 

high incidence of gadfly attack, and at wetness content higher than 16 

PF seed get heated, and therefore the viability is lost. Thus the seed 

ought to be held on at safe wetness levels of 11-13% eight.  
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Seed size, weight, and specific gravity: Seed size, weight, and relative 

density have been found to possess correlational statistics with seed 

germination and vigor in several crops. Thus the seed ought to be 

daring with high relative density. 
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Horticulture 
This chapter will tell you about the basics of horticulture, its types, and 

its modern concepts.  
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Introduction 

Definition of Horticulture: Horticulture is that the science and art of the 

event, property production, promoting and use of high-value, 

intensively cultivated food, and decorative plants. Agriculture crops 

square measure various, including Annual and perennial species, Fruits, 

and vegetables, ... Landscape plants. 

 

Scope of Horticulture: Horticulture crops turn out a better yield per 

area unit than field crops. Horticulture crops square measure very 



valuable attributable to their high biological process worth. Fruits and 

vegetables, mainly, offer the USA plenty of vitamins and minerals. 

Horticulture is exceptionally vital because it improves the sweetness of 

the setting. Small and marginal farmers will get pleasure from crops. 

 

What does a Horticulturist do: The main aim of an expert is to boost the 

plant growth, quality, biological process price, yield, and resistance to 

insects, diseases, and environmental stresses. 
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History of Horticulture 

The Neolithic Age: Prehistoric humans were originally roving hunter-

gathers who followed the migration of animals and, therefore, the 

ripening of foods, like berries, to feed themselves. The Neolithic Age 

was a watershed time for the event of agriculture and gardening. 



 

Egypt: the Birthplace of Horticulture: When did farming begin? Some 

agriculture historians believe that farming "began" in Egyptian temple 

gardens wherever fruit trees, palms, and grapevines were cultivated. 

Egyptian agriculture advances, however, failed to happen in isolation 

but were borrowed and refined from the agriculture innovations 

already found within the close to and the Middle East, like irrigation, 

one in all the foremost vital technologies developed in agriculture and 

farming. 

 

South American Horticulture: The centers of agriculture development 

found within the Americas have robust horticultural traditions starting 

between 8000 and 2000 BCE and documented throughout the eras of 

the 3 nice South yank civilizations (Aztec, Maya, and Inca) and earlier 

peoples, like the Olmecs (800 BCE to 600 CE). 
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Greek and Roman Horticulture: The rise of Greek civilization by 1600 

BCE, and its flourishing throughout the Hellenic Period (750-450 BCE), 

benefited husbandry as Greek writings on agriculture and horticulture 

unfolded, notably within the Mediterranean region. These writings 

particularly influenced Roman practices throughout the years of its 

empire (7th century BCE up into the 5th century CE) and later 

influenced medieval herbalists. 

 

China and Japan Horticulture: China and Japan were conjointly centers 

of husbandry development and innovation, isolated for centuries from 

the opposite centers of action, a minimum of till the tenth century BCE. 



 

Middle Ages Agriculture: After destroying the Roman Empire by the tip 

of the fifth century, Europe entered the historic period (5th to eighth 

centuries) that marked the start of the center Ages. The great Roman 

cities were diminished, the authority had dampened, and the focus of 

power had shifted to the protected rural estates of notables (the 

precursors of chateau fortresses). Ancient agricultural and farming 

practices continuing to be practiced on these estates. However, as 

Islam was swollen into the Iberia starting in the early 700s, the 

newcomers introduced new foods and crops. 
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11-13th Century Horticulture: Between the eleventh century and the 

finish of the thirteenth century, Europe emerged out of those dark 

times – cities began to grow, agriculture and gardening enlarged, and 

learning and data were revived. As civil unrest settled down and towns 



and cities started a sustained development, and economic activity 

exaggerated in Europe, the beginnings of a laissez-faire economy 

supported by a cash economy began. Horticultural crops (herbs, 

vegetables and fruit, and flowers for church decoration) were 

oversubscribed as merchandise instead of bartered. 

 

 

Regions of Horticulture 

Temperate Zones: Temperate zones for agriculture can't be outlined 

precisely by lines of latitude or great circle; however, the square 

measure is sometimes thought to be as well as those areas where frost 

in winter happens, albeit seldom. Thus, most components of Europe, 

North America, and northern Asia square measure enclosed, although 

some parts of us, like southern Sunshine State, square measure thought 

of subtropic. Some components of the north coast of the 

Mediterranean and, therefore, the Mediterranean islands are 

subtropic. 



 

Tropical Zones: There is no sharp line of demarcation between the 

tropics and also the climatic zone. Several tropical plants will be 

cultivated within the climatic area; thus, several climatic zones and 

even temperate plants will be grownup satisfactorily within the tropics. 

Elevation may be a crucial issue. As an example, the scarlet runner 

bean, a standard plant in temperate regions, grows, flowers, and 

develops pods unremarkably on the high slopes of Mount Meru in 

continent close to the Equator; however, it'll not set pods in the city, a 

climatic zone scenario a touch south of the Tropic of Cancer however at 

a coffee elevation. 
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Types of Horticulture 

Olericulture: Olericulture is the science of vegetable growing, coping 

with the culture of non-woody plants for food. Olericulture is that the 

production of plants to be used of the edible elements. 

 

Pomology: Pomological analysis primarily focuses on fruit trees' events, 

improvement, cultivation, and physiological studies. The goals of 

flowering tree improvement embody improvement of fruit quality, 

regulation of production periods, and reduction of cost.  

 

Viticulture: Viticulture is the scientific study of grapes, most frequently 

with a spotlight on growth and production. Once the grapes are 

explicitly used for wine production, the study of grapes can even be 

referred to as craft. Each craft and culture comprise the umbrella of 

husbandry. 
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Floriculture: The branch of decorative husbandry involves growing and 

selling flowers and ornamental plants, like ornamentation. 

 

Turf Management: A concentration of study within the Department of 

Horticulture could be a numerous program that mixes the study of 

grasses, soils, water, and pests. 



 

Arboriculture: Arboriculture is the cultivation, maintenance, and 

management of woody-stemmed perennial plants, primarily trees. The 

main target of the study is the main on the tree. 
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Landscape Horticulture: Landscape gardening includes many specialty 

areas like plant identification, landscape style, plant cultivation, and 

nursery and garden-center management. 



 

Postharvest Physiology: Postharvest physiology concerns the plant 

response to technologies and alternative applications that stretch 

period and quality and delay senescence (plant death). 
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Animal Husbandry 
In this chapter, we will talk about the importance, scope, and branches 

of animal husbandry.  
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Introduction 

What is Animal Husbandry: Animal husbandry is that the branch of 

agriculture wherever animals are reared, bred, and raised for meat, 

fiber, eggs, milk, and different food product. 

 



Scope of Animal Husbandry: Animal husbandry is that the scientific 

name for the breeding and caring of domestic animals that's a severe 

supply of financial gain for farmers. Eutherian raising and selective 

breeding involve loads of science and technology, and while not this 

trade, it might be troublesome to fulfill the world demand for animal 

merchandise. Husbandry, poultry farming, apiculture, pisciculture, 

equine farming, etc., are some kinds of eutherian rearing. 
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History of Animal Husbandry 

Birth of Animal Husbandry: Domestication wasn't one event, however a 

method continual at varied periods in numerous places. Sheep and 

goats were the animals that attended the nomads within the 

geographical area, whereas cows and pigs were related to other settled 

communities. The first wild animal to be domesticated was the dog. 

 



Ancient Civilization: In ancient Egypt, cows were the foremost vital 

stock, and sheep, goats, and pigs were conjointly kept; poultry together 

with ducks, geese, and pigeons were captured in nets and bred on 

farms, wherever they were force-fed with dough to flesh out them. The 

Nile provided a plentiful supply of fish.  

 

Medieval husbandry: The enhancements of agriculture within the 

medieval amount in Europe went hand in hand with alternative 

developments. Improvements to the plow allowed the soil to be 

plowed to a more significant depth. Horses took over from oxen 

because the leading suppliers of traction, new concepts on crop 

rotation were developed, and the growing of crops for winter fodder 

gained ground. 
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Columbian Exchange: Exploration and organization of North and South 

America resulted within the introduction into Europe of such crops like 



maize, potatoes, sweet potatoes, and manioc, whereas the principal 

previous World placental – oxen, horses, sheep, and goats – were 

introduced into the New World for the primary time along with side 

wheat, barley, rice, and turnips. 

 

Revolution of Animal Husbandry: Selective breeding for desired traits 

was established as a scientific application by parliamentarian Bakewell 

throughout the Agricultural Revolution within the eighteenth century. 

One of his most effective breeding programs was with sheep. 

Mistreatment native stock, he was ready to quickly choose for big, fine-

boned sheep with long, lustrous wool. 

 

 

How animal husbandry helps us? 

This branch of agriculture gives us benefits in various ways. 

Production of Dairy Products: The most vital variety of farming includes 

agriculture that deals with the breeding, care, and management of 

cows, goats, and buffaloes for milk and alternative dairy farm 

merchandise like curd, butter, cream, and cheese. Dairy farming varies 



significantly across the world, however right from the littlest of farmers 

to large-scale industrialists, everybody can agree that it's an effortful 

job to take advantage of the animals. 
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Production of Meat: Just like they're used for or her milk and milk 

merchandise, animals like cows, goats, sheep, and buffaloes are reared 

for their meat. Meat could be a staple in most households; associate 

degreed, there's a present demand within the marketplace for totally 

different cuts of meat. 

 

Helps in Land Management: Eutherian does not only contribute to 

increasing profit, but they're conjointly accustomed to managing and 

monitoring the expansion of weeds on agricultural land. How? When 

you let Bos taurus graze, they mechanically realize food sources and eat 



up dry shrubs or overgrown grass and weeds. Rearing Bos taurus could 

be a good way of land management. 

 

Labor: Animals arcade thought-about to be a supply of non-human 

labor and are accustomed plow fields, transport merchandise, and folks 

and for every kind of jobs around the farm. Horses, yaks, donkeys are 

well-liked load animals. 
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Types of Animal Husbandry 

There are 5 significant types of animal husbandry. 

Dairy Farming: Dairy farming is the agricultural technique involved with 

the future production of milk that is then processed to get farm 

merchandise like curd, cheese, yogurt, butter, cream, etc. It consists of 

the management of farm animals like cows, buffaloes, sheep, goats, 



etc. The animals are taken care of against diseases and are often 

inspected by veterinary doctors. A healthy animal is physically, 

mentally, and socially sound. 

 

Poultry Farming: Poultry farming thinks about the raising and breeding 

of birds for business functions. Birds like ducks, chickens, geese, 

pigeons, turkeys, etc., area unit domesticated for eggs and meat. It is 

essential to require care of the animals and maintain them in very 

disease-free surroundings to get healthy food from them. The eggs and 

meat area unit an expensive supply of supermolecule. 

 

Fish Farming: Fish farming is raising fish in closed tanks or ponds for 

business functions. There's an Associate in Nursing increasing demand 

for fish and fish supermolecule. Fish species like salmon, catfish, cod, 

and fish genus are raised in fish farms. 
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Bee Farming: Bee farming or beekeeping is the apple of humans' bee 

colonies in artificial hives. Honeybees' area unit reared on a large scale. 

The bee's area unit domesticated for honey, wax, and pollenate 

flowers. Different beekeepers additionally employ them for a similar 

function—the bees' area unit is unbroken; it is thought to be an 

associate shed or a bee yard. 

 

Aquaculture: The farming of aquatic organisms together with fish, 

mollusks, crustaceans, and aquatic plants and implies some 

intervention within the rearing method to boost production, like 

regular stocking, feeding, protection from predators, etc. Farming 

additionally means individual or company possession of the stock being 

cultivated. 



 

 

Importance of Livestock Production 

Sustainable Production – placental raised with no pollution, natural 

resources, economically possible, and alternative natural resources. It's 

safe for employees, customers, and also the community.  
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Provide Nutritions – the most and also the most vital animal 

supermolecule role is it provides a healthy diet. Some scientists and 

doctors suggested intake meat for a healthy style. 



 

Farming Development – With the rise in the demand for animal 

merchandise within the market. Our country and the whole agriculture 

sector are developing speedily, and the placental industry is also 

evolving.  

 

Socio-Economic Development – It helps develop the socio-economy by 

providing generating financial gain and employment for the country. 
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Forestry and Forests 
This chapter will talk about forestry with the types of forests and the 

importance of forests and forestry. This chapter will revolve around the 

woods. 

 

RAJA  A.B ABBASI 
 

Introduction 

What is Forestry: Forestry is that the science and craft of making, 

managing, planting, using, protecting, and repairing forests, woodlands, 

and associated resources for human and environmental advantages. 

 

What is a Forest: A forest may be a giant cluster of trees. According to 

the Food and Agriculture Organization (FAO), a forest could be a land 

with a tree crown cowl of quite ten percent and a space of a minimum 

of 0.5 hectares. 



 

Types of Forests  

3 types of forests are sub-divided into different kinds. 

1. Tropical 

2. Temperate 

3. Boreal 

Tropical Forest 

The tropical rainforests area unit found between latitudes 23.5o N and 

23.5o S. The temperatures in these forests vary between 68o and 77o 

Gabriel Daniel Fahrenheit throughout the year. Tropical rainforests 

boast a good diversity of species of all ecosystems on Earth. They don't 

need expertise in winter and ordinarily receive one hundred inches of 

rain annually. 
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There are various categories of tropical forests. 

Evergreen: Evergreen forests receive rain year-around and don't have 

any time of year 

 

 Seasonal: they need evergreen vegetation and a short time of year 

 

Dry: These forests have a long time of year during which trees lose 

leaves  
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Montane: referred to as cloud forests as they receive most of the 

precipitation from mist or fog that rises from the lowlands  

 

Tropical and semitropic coniferous: These forests have a dry and heat 

climate with conifers custom-made to variable weather  
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Sub-tropical: Sub-tropical forests are situated north and south of 

tropical forests. Trees here are custom-made to resist summer drought 



 

 

 

Temperate Forest 

A temperate forest may be found between the tropical and boreal 

regions, placed within the Temperate Zone. It's the second-largest 

community on the Earth, covering twenty-fifth of the world's forest 

space, solely behind the boreal forest, which covers thirty third. These 

forests cowl each hemisphere at latitudes starting from twenty-five to 

fifty degrees. 

 

There are three types of temperate forest. 

Deciduous Forest: They are found in Europe, East Asia, North America, 

and a few elements of South America. Deciduous forests are broad-

leaved trees, like maple and oak, that shed all their leaves throughout 

one season. They're generally found in 3 middle-latitude regions with 

temperate climates characterized by a winter season and year-round 



precipitation: jap North America, western continent, and northeastern 

Asia. 
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Coniferous Forest: Coniferous forests are composed of needle-leaved 

evergreen trees, like pine or fir. Evergreen forests are generally found 

in regions with moderate climates. Boreal forests, however, are AN 

exception as they're discovered in polar circle regions. Cone-bearing 

trees typically have a plus over broad-leaved trees in harsher 

environments. Their leaves are generally hardier and longer-lived; 

however, they need much energy to grow. 

 

Mixed Temperate Forest: As the name implies, conifers and broad-

leaved trees grow within the same space. Most trees found in these 



forests in North America and the continent embody fir, oak, ash, maple, 

birch, beech, poplar, elm, and pine. Alternative plant species might 

manifest magnolia, prunus, holly, and shrub. 

 

Boreal Forest 

Taiga forests are characterized by short summers and long winters. 

They receive between fifteen and forty inches of precipitation annually, 

most of which comes within the snow. These forests commonly have 

skinny soil because of the cold temperatures that undermine the speed 

of decomposition. Trees in Boreal forests square measure, for the most 

part, evergreen. Samples of the trees embody pine, spruce, and fir. The 

forest floor has restricted vegetation because of the dense cover. 
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Importance of Forests 

The world's forests play an associate degree integral role in not only the 

upbeat of their inhabitants but also within the overall health of 

alternative lifeforms on the Earth and humans. A number of the critical 

edges of forests embody the following:  

 

Climate Stability: Forests contribute significantly to the Earth's ability to 

take care of its climate because of chemical action results. They assist in 

averting temperature change as they remove the gas carbonic acid gas 

and unleash chemical elements into the surroundings.  
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Ecological edges: Forests facilitate avert eating away by minimizing the 

force of precipitation on the soil's surface. They additionally absorb 

water, preventing runoff that will otherwise wash surface soil away  

 

Biodiversity: No alternative community on Earth contains a wider 

variety of multifariousness than forests. This explains why it's solely a 

fraction of species found in forests that are studied. A colossal vary of 

trees and plants found in tropical forests cover particularly intense 

multifariousness. 

 

Importance of Forest in Pakistan 

Forest area units vital and play a significant role within the economic 

development of our country. Forest is additionally referred to as gold of 

land. Forest have importance is often decided by following facts: 

 

Source of Foreign Exchange: 

Goods like honey, timber, and oil that area unit non-

wood merchandise conjointly get from the forest may be exported 



to different countries. Thus it's conjointly a supply of exchange. But sole

ly zero.3% share to GDP. 
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Source of Raw Martial: 

Many industries like furniture, sports products, and paper trade get 

their staple from the forest. Forest has played a significant role in 

the development of enterprises. 

 

Source of Employment: 

Five hundred thousand staff area unit utilized in forestry& 

its related industries like village woodwork, work, and manufacture of 

timber element for the sorrow trade. 



 

Source of fuel: 

Forest gives thirty seconds of Pakistan's total energy desires within 

the kind of fuelwood. Forest are a source of fuel for domestic and 

industrial consumption. As a result of its low-cost supply of 

energy thus its contribution is additional compared to grease & 

electricity. 

Climatic Importance: 

As the rate of or country increase, day by day the climatical condition of 

Pakistan's conjointly result from day by day. Solely Forest creates the 

climate more clearly and pleasnt, so population downside is 

often thuslved by increasing forest space. 
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Source of presidency income: 

Pakistani government earns tons of financial gain from the forest. The 

sale of timber merchandise of forests raises the revenue. 



 

The attraction of tourists: 

Thanks to their leafage and bundle of plants, Hilly areas in Pakistan 

attract the traveler and earn exchange for the country. 

 

 

 

 

  

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Fertilizers and their role in Crop Yield 
Introduction: Fertilizers have a significant impact in the world of 

agriculture. These were the fertilizers that had changed the history of 

agriculture. But scientists have also been observing the drawbacks of 

fertilizers on human health, soil, and ecosystem. This chapter will tell 

you comprehensively about the algorithm of fertilizers alongside its 

sub-topics. 
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What are Fertilizers: Fertilizers are chemical substances provided to the 

crops to extend their productivity. ... The fertilizers contain the 

essential nutrients needed by the plants, as well as N, potassium, and 

phosphorus. They enhance the water retention capability of the soil 

and conjointly increase its fertility. 

 



Most Important Fertilizers: Organic compounds, diammonium 

phosphate, and potassium chloride are the most comprehensive used 

solid inorganic fertilizers. Solid plant food is usually coarse or 

pulverized. 

 

Types of Fertilizers 

Inorganic Fertilizers: Inorganic fertilizers area unit chemical fertilizers 

that contain nutrient components for the expansion of crops created by 

chemical suggests that. The inorganic fertilizers are of the 

following types: 
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Nitrogenous Fertilizers: Nitrogen fertilizers contain chemical elements 

necessary for the development of crops. A chemical element is the 

main constituent of pigment that maintains a balance within the 

method of chemical change. It's conjointly a section of amino acids in 



plants and constitutes a macromolecule. Chemical element fertilizers 

improve the assembly and quality of agricultural merchandise. 

 

Phosphorus Fertilizers: The primary nutrient in a phosphorus fertilizer is 

phosphorus. The potency of fertilizer depends upon effective 

phosphorus content, strategies of fertilizing, properties of soil and crop 

strains. Phosphorus found within the substance of the cell plays a 

crucial role in cell growth and proliferation. The phosphorus fertilizer is 

helpful for the expansion of the roots of the plants. 
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Organic Fertilizers: Organic fertilizers are natural fertilizers obtained 

from plants and animals. It enriches the soil with carbonaceous 

compounds essential for plant growth. Organic fertilizers increase the 

soil's organic matter content, promote the replica of microorganisms, 



and change the physical and chemical properties of the soil. It's thought 

of to be one in all the most nutrients for green food. 

 

 

 

Production of Fertilizers 

Nitrogenous Fertilizers: Nitrogen fertilizers are made up of ammonia 

(NH3) made by the industrial process; during this energy-intensive 

method, gas (CH4) sometimes provides the hydrogen, and also the 

nitrogen (N2) comes from the air. This ammonia is employed as a 

feedstock for all different gas fertilizers, like anhydrous nitrate 

(NH4NO3) and carbamide (CO(NH2)2). 

 

Phosphate Fertilizers: Phosphate fertilizers are obtained by extraction 

from phosphate rock that contains 2 principal phosphorus-containing 

minerals, apatite Ca5(PO4)3F (CFA) and hydroxyapatite Ca5(PO4)3OH. 



These minerals are regenerate into soluble phosphate salts by 

treatment with chemical elements (H2SO4) or chemical element acids 

(H3PO4). 
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Potassium Fertilizers: Potash is a mixture of potassium minerals used to 

potassium (chemical symbol: K) fertilizers. Caustic potash is soluble in 

water; therefore, the main effort in manufacturing this nutrient from 

the ore involves some purification steps, e.g., to get rid of common salt 

(NaCl) (common salt). Generally, caustic potash is mentioned as K2O. 

 

NPK Fertilizers: There are four major routes for producing NPK 

fertilizers: 1) steam granulation, 2) chemical granulation, 3) 

compaction, 4) bulk mixing. The primary 3 processes area unit used 

to turn out compound NPKs. Throughout steam granulation, raw 



materials are mixed and coarser using steam as a binding agent. The 

chemical granulation method relies on chemical reactions between 

liquid raw materials and solid raw materials. 

 

Positive Impacts of Fertilizers 

Soil Health: Fertilizers play a significant role in soil health. They 

supplement the natural offer of soil nutrients, build up soil fertility and 

make amends for nutrients taken by harvested crops or lost to different 

factors that locally specific nutrient use management will mitigate. 
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Food Security: Fertilizers are used worldwide to support agricultural 

property production, and it's calculable that half the food we tend to 

eat is created due to mineral fertilizers. Food security exists once all 



people, in any respect times, have physical, social, and economic access 

to adequate, safe, and wholesome food. 

 

Human Nutrition: Fertilizers are way more than agricultural inputs: 

growing crops for human and animal consumption, they 

help give essential calories, proteins, vitamins, minerals, dietary fiber, 

antioxidants, and different bioactive compounds of importance for 

human nutrition and health. 

They play a crucial role in reducing matter deficiencies in individuals. 

 

Fertilizers Effects on Environment 

Fertilizers are beneficial in providing nutrients to plants, although they 

have some adverse environmental effects. The sizeable growing 

consumption of fertilizers can affect soil, surface water, and 

groundwater due to dispersion of mineral use. 

Cause Water Pollution: Phosphorus and chemical element fertilizers, 

once usually used, have significant environmental effects. This is 



often because of high rainfalls inflicting the fertilizers to be washed into 

waterways. Agricultural runoff may be a substantial contributor to the 

eutrophication of fresh bodies. 
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Nitrate Pollution: Only a fraction of the nitrogen-based fertilizers 

is regenerate to plant matter. the rest accumulates within the soil or is 

lost as runoff.[67] High application rates of nitrogen-containing 

fertilizers combined with the high-water solubility of nitrate result 

in hyperbolic runoff into surface water and leach into groundwater, 

thereby inflicting groundwater pollution. 

 

Energy Consumption: Ammonia is made from fossil fuel and air. The 

value of fossil fuel makes up 90th ninetieth of the price of 

manufacturing ammonia. The rise within the worth of natural gases 



over the past decade, on alternative factors like increasing demand, has 

increased chemical cost. 

 

Cadmium Accumulation: Continuous use of high-

cadmium chemicals will contaminate soil and plants. The European 

Commission thinks of limits to the Cd content of phosphate fertilizers. 

Producers of phosphorus-containing 

fertilizers currently choose phosphate rock supported the Cd content. 
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Phosphate Accumulation: Phosphate rocks contain high levels of halide. 

Consequently, the widespread use of phosphate fertilizers has 

augmented soil halide concentrations. It's been found that food 

contamination from the chemical is of very concern as plants 

accumulate little halide from the soil; the more significant problem is 

the chance of halide toxicity to a eutherian mammal that ingests 

contaminated soils. 
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Pesticides' Pros and Cons 
This chapter will give us a brief knowledge about Pesticides and their 

pros and cons.  

What are Pesticides 

Pesticides are chemical substances that are meant to kill pests. In 

general, a chemical could be a chemical or an agent like a deadly 

disease, bacterium, antimicrobial, or disinfectant that deters, 

incapacitates, kills, pests. 
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Therefore, this use of chemicals is expected to be commonly treated 

as synonymous with plant protection. It's ordinarily used to eliminate 

or manage a range of agricultural pests that may harm crops 

and placental mammals and cut back farm productivity. 

Types of Pesticides 

There are many different types of pesticides; each is meant to be 

effective against specific pests. The term "-cide" comes from the Latin 

word "to kill." 

Algaecides are used for killing and swiftness the expansion of alga. 



 

 

 

Antimicrobials manage germs and microbes like bacteria and viruses. 

 

 

Biopesticides are manufactured from living things, come back from 

them, or are found in nature. 
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Desiccants are accustomed dry up living plant tissues. 

 

 

 

Defoliants cause plants to drop their leaves. 

 

 

 

Disinfectants manage germs and microbes like bacteria and viruses. 
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Foggers (total unleash foggers) are accustomed to killing insects within 

the open and biting the pesticides. 

 

 

 

Fungicides are accustomed to management plant issues like molds, 

mildew, and rust. 



 

 

 

Herbicides kill or inhibit the expansion of unwanted plants, aka weeds. 
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Illegal and Counterfeit Pesticides are foreign or sold lawlessly. 

 



 

 

Insecticides are used to manage insects. 

 

 

 

Insect Growth Regulators disrupt the expansion and replica of insects. 
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Minimum Risk Pesticides are exempt from independent 

agency registration; however, many countries need them to be 

registered. 



 

 

 

Miticides manage mites that take advantage of plants and animals. 

Mites aren't insects, exactly. 
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Molluscicides are designed to manage slugs, snails, 

and alternative mollusks. 



 

 

 

Mothballs are pesticides accustomed to killing cloth pests by coating in 

sealed containers. 

 

 

 

 

Natural and Biological 

Pesticides management pests victimization things found in nature 

or semisynthetic versions of items found in nature. 

 

Ovicides are accustomed to managing the eggs of insects and mites. 
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Pheromones are biologically active chemicals accustomed to attract 

insects or disrupt their sexual activity behavior. The quantitative 

relation of chemicals within the mixture is commonly species-specific. 

 

 

 

Plant Growth Regulators are accustomed alter the expansion of 

plants. For instance, they'll induce or delay flowering. 



 

 

 

Repellents are designed to repel unwanted pests, usually by style or 

smell. 
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Rodenticides are used to kills rodents like mice, rats, and gophers. 

 



 

Synergists confirm pesticides more practical; however, they're not 

effective once used alone. 

 

 

 

Treated Seeds are coated with a chemical to limit crop harm from plant 

life and insects. 

 

Wood Preservatives are used to create wood proof 

against insects, plant life, and alternative pests. 
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Pros of Pesticides 

Increase Crop Yield: Since plants can have much energy to grow 

through the utilization of pesticides, conjointly crop yields tend to 

be considerably higher. The bigger the plant, the lot of crops 

it will manufacture in several cases. Also, fewer crops will 

be lost because of pests, which can increase farmers' crop yields. 

 

Simple to Store: Another good thing about pesticides and herbicides is 

that they're additionally quite simple to store. 

If they're prepacked correctly and hold on below the proper conditions, 

those pesticides will be held on for several years and can still 

be operating in an economical approach. 

 

Efficient Land Use: Since our world population is growing and 

we may even exceed the ten billion individuals mark till the top of 

the twenty-first century, we must tend to use our land as efficiently as 

possible ready to feed all those individuals. 
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Good Availability: Since 

pesticides are pretty straightforward and efficient to 

supply, they're also on the market in most countries of our planet. 

Therefore, several farmers everywhere the globe can have access 

to massive amounts of pesticides and herbicides right once they would 

like them an absence of these substances is unlikely. 

 

Protection against Parasites: In some areas of our 

planet,  parasites are an enormous drawback, which might cause 

serious adverse health effects for the native population. Hence,  to 

guard the overall public against health problems caused by parasites, 

pesticides can even facilitate during this regard. 



 

 

Cons of Pesticides 

Groundwater Pollution: Due to heating and pollution, 

water can become a pretty scarce resource in the future. We as 

humans ought to make efforts to guard our groundwater as best 

as doable. 

Hence, the excessive use of pesticides is also a 

significant drawback within groundwater protection, and 

farmers everywhere in the globe should thus scale back the 

employment of pesticides to guard the groundwater. 
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Non-Selective: Pesticides typically don't build a distinction between 

harmful pests and valuable insects. Those pesticides can cut back the 



number of pests and the number of alternative insects like bees that 

farmers genuinely wish to possess in their fields. 

Genetic Alternation: In the long-term, even the genetic science of 

plants might get altered if they are available into contact with 

pesticides. Transforming the genetic science of organisms is 

problematic in several cases since the long-term effects don't seem to 

be however clear. 

 

Adverse Health Effects on Humans: Pesticides also can be pretty 

harmful to our health. If farmers are exposed to those pesticides 

and don't wear proper protection, those farmers could suffer from 

serious long-term health effects like cancer sooner or later. 

 

Pest Resistance: Another issue with herbicides and pesticides is that 

pests and weeds might become proof against those substances within 

the end of the day; our nature evolved over many years, and plants and 

pests learn to regulate to altered conditions. Hence,  the chances are 



high that problems might become resistant to pesticides, and thus, 

those substances might not add the correct manner in the future. 
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Water Pollution 
Water Pollution: Water pollution is defined as the presence in 

groundwater of toxicant chemicals and biological agents that 

exceed what's naturally found within the water and may cause a threat 

to human health and/or the surroundings. In 

addition, pollution could carry with its chemicals introduced into the 

water bodies due to numerous human activities. 
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Types of Water Pollution 

There are 3 types of water pollution. 

1. Chemical:  when various chemicals are the water pollution causes. 

The following chemicals are the most common water pollutants: 



 

Petroleum Products: These compounds are lighter than water 

and therefore continuously sit on top of water forming sheens of 

"free product." However, a part of these compounds dissolve in 

water and, even in tiny amounts, is also harmful and at a 

similar time might stay unnoticeable by the attention. 

 

 

 

Fertilizers: while small amounts are helpful to live, higher amounts of 

nitrates and phosphates in water are only beneficial to alga and 

harmful microorganisms. They are toxic to human and aquatic life. 

These contaminants can't be seen themselves in 

water however their effects will. The expected result of pollution by 

fertilizers is quick and extensive water growth. 
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Chlorinated Solvents: Including ethene, PCE, 1,1,1-TCA, carbon 

tetrachloride, Freons, that sink in water and are pretty persistent 

and cytotoxic. These compounds, therefore, can't be seen by the 

eye, in distinction with oil products that are seen as sheens on the 

high water surface. 

 

 

 

Organic Solvents: Such as acetone, methyl group ethyl 

radical organic compound, alcohols like ethanol, isopropanol; 

or oxygenate compounds like MTBE. 



 

 

 

Perchlorate: perchlorate salts are employed in rockets, 

yet as many different applications like fireworks, explosives, road 

flares, inflation baggage, etc. This stuff is typically related to military 

bases, construction sites (when explosives are used). However, a 

natural formation in arid areas might account for salt in water. 
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Trihalomethanes are typical byproducts of water chlorination and 

may contaminate groundwater and surface water via leaky sewer 



lines and discharges. Examples of such compounds are: chloroform, 

bromoform, dichlorobromomethane; 

 

 

 

Pesticides/Insecticides: An extensive range of individual chemicals 

that get into the water because of agricultural activities directly (by 

spraying over large areas) or indirectly with agriculture runoff. 

The pesticide insecticide may be a typical example of such a variety 

of water waste products. 

 

 

 

PCBs: Despite their recent ban, their present environmental 

presence makes these contaminants typically related to urban 

runoffs. 
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2. Radioactive: waste from facilities that create atomic energy is 

often hazardous to the atmosphere and should be disposed of 

properly. This is often a result of uranium, the part utilized 

in developing nuclear 

power,  an extremely cytotoxic chemical. Unfortunately, accidents 

still occur at these facilities, and waste is discharged into 

the atmosphere. The coal and gas industries are, in many ways, no 

better. 

 

 

 

3. Biological: numerous varied microorganism's worms 



and/or alga occurring in a vast number are the pollution causes. This 

sort of pollution is caused by decaying organic material in water, 

animal wastes, and improper disposal of human wastes. 

 

 

Major Causes of Water Pollution 

Industrial Waste: Industrial waste from agricultural sites, mines, 

and producing plants will create its approach into rivers, streams, 

and different bodies of water that lead directly to the ocean. 

The poisonous chemicals within the waste made by these industries 

not to make have the potential to create water unsafe for human 

consumption; they can cause they will additionally cause the 

temperature in new systems to alter, creating them dangerous for 

several water-dwelling organisms. 
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Marine Dumping: The process of marine marketing is precisely what 

it seems like, marketing garbage into the waters of the ocean. It 

might appear crazy, but house garbage remains collected 

and dumped into oceans by several countries across the globe. Most of 

those things will take anyplace from 2 to full years to 

decompose utterly. 

 

 

 

Sewage and Waste Water: Harmful chemicals, bacteria, and 

pathogens are found in waste material and waste even when it's been 

treated. Waste 

material and waste from every unit are discharged into the 

ocean with H2O. The pathogens and microorganisms found in 

this waste breed sickness and thus are a reason for health-

related problems in humans and animals alike. 



 

 

 

Oil Leaks: The old phrase "like water and oil" is 

used when describing 2 things that don't combine simply or at all. The 

saying states that water and oil don't mix, and oil doesn't dissolve in 

water. Massive oil spills and oil leaks, whereas typically accidental, are a 

severe reason behind pollution. 
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Agriculture: In order to shield their crops from microorganisms and 

insects, farmers typically use chemicals and pesticides. When these 

substances run into the groundwater, they will damage animals, plants, 



and humans. In addition, when it rains, the 

chemicals combine with fresh water, which then flows into rivers and 

streams that filter into the ocean, causing more pollution. 

 

 

 

Global Warming: Rising temperatures because of global warming are a 

significant concern in terms of pollution. Heating causes water 

temperatures to rise, which may kill water-dwelling 

animals. When massive die-offs occur, it further pollutes 

the water, intensifying the problem. 

 

 

Prevention Measures for Water Pollution 

Water is a precious resource, and proper water treatment policies and 

management are imperative in the fight to keep the world's water 



supply clean. There are numerous ways that each of us can help reduce 

water pollution 

Don't flush trash: Being aware to not flush non-

degradable products, like plastic, down your bathroom is 

one small but good way to prevent contributing to the problem and 

start becoming a part of the answer. 
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Pick up after your pets: Waste from animals is filled 

with microorganisms, and if not disposed of properly, 

that microorganism will notice its method into the water 

supply through storm drains and runoff. 

The suggested disposal methodology is to use a bag made up 

of recycled plastic to contribute the trash. 



 

 

 

Maintain your automobile: Antifreeze, oil, coolant, 

and different chemicals can leak out of your automobile if it's not 

properly cared for. Then, freshwater washes those chemicals into the 

groundwater provide. Regular maintenance will cut back the number of 

pollutants emitted by your automobile, enhancing the vehicle's 

performance. 
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Water Logging and its Treatment 
Waterlogging: Naturally, the soil has to be compelled to absorb the 

water on the surface and regain its wild. However, sometimes, the soil 

is either unable to try and do that or act makes it tough for 

groundwater to travel anyplace. It ends up in a condition known as 

waterlogging, where the land is soaked, and water rises. 
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Understanding Waterlogging: Waterlogging is just the saturation of soil 

with water, either quickly or for good. Once there's an excessive 

amount of water in a district, the soil cannot soak up the water because 

it should usually. It can even happen once the geological 

formation rises to the extent that the soil pores within the crop root 

zone. 

 

 

 



Categories in Waterlogging 

First Factor: First, we've caused, which means the reason is either 

natural, like natural swamps, or human-induced, like through 

agriculture. 
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Second Factor: 

Secondly, we've permanence, wherever waterlogging will be 

temporary, lasting between many days to many months or 

permanent, which means it happens throughout the year. 

 

 

 



Third Factor: Thirdly, we glance at the supply of water, which 

means the water might either be rainfed, coming back from 

excess downfall, or irrigation sources, being the surplus water from 

agricultural plantations. 

 

 

 

Final Factor: Finally, we glance at the placement of the 

waterlogging, which might either get on agricultural land, cultivated 

lands, or on different utility lands, like urban areas. 
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Types of Waterlogging 

Riverine Waterlogging: It is a waterlogging that happens throughout the 

rainy seasons, wherever floods come back to near lands from 

the watercourse because it carries excess water. The water 

is waterlogged within the ground and ends up dying a variety of plants 

or crops. 

 

Oceanic Flood Waterlogging: Oceanic flood waterlogging 

is characterized by oceanic waters spreading onto near lands 

and inflicting waterlogging. This notably will happen once extreme 

weather is touching the oceans, like hurricanes and tsunamis. 

 

 

Seasonal Waterlogging: Sometimes, runoff water would accumulate 

into the lowlands and depressions throughout the rainy 

seasons, resulting in waterlogging. 
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Perennial Waterlogging: This happens once trouble or swamps get rain, 

and also the runoff and flowing water spreads onto neighboring 

lands, inflicting perennial waterlogging. 

 

 

Sub-Soil Waterlogging: It is another 

waterlogging that happens once water 

tables rise high, particularly throughout the rainy 

seasons, inflicting waterlogging. 



 

 

Causes of Waterlogging 

Physiography: The topography, slope, form, and drain patterns of an 

area may cause waterlogging. 

In alternative words, geography determines the speed of surface 

runoff and, therefore, the time it takes for the soil to empty surface 

water. 
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Soil Type: Heavy clay soils like black cotton soils, and soils at risk 

of surface waterproofing, hold wetness for long periods, which 

means they become wet. 



 
 

Geology: A moth-resistant stratum below the soil obstructs the 

infiltration of precipitation, inflicting a false groundwater 

level or perched groundwater level. Areas with shallow soils, a speck of 

dirt on the brink of the surface, and people with high water 

tables are doubtless to become wet, particularly if they're subjected 

to significant precipitation. 

 
 

Seepage Inflows: Interflows and flowing from near water bodies like 

lakes, shallow aquifers, canals, and rivers may cause 

waterlogging. What is more, undersoil flows from higher regions to 

lower areas may also lead to waterlogging. 
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Effects of Waterlogging 

Poor Aeration: Waterlogging causes the air inside the soil to 

maneuver out into the atmosphere, substituting it with much water. 

The inadequate offer of O retards or ceases the expansion of a 

plant because the accumulating CO2 hampers the development of the 

plant's roots. 

 

 

PH Alternation: In the flooded soils, the pH changes and becomes a 

lot acidic. The soil, therefore, decreases in its pH scale and makes the 

expansion of plants more challenging. The more and more acidic soil 

cannot support flora. 



 

 

Temperature Variations: Waterlogging lowers the temperature of the 

soil. Low temperatures of the damp soil influence the microorganisms 

and their activities after reducing the speed of nitrogen fixation. 

Retard Cultivation: There is a problem in cultivating 

in waterlogged soils. All crops fail to survive due to the underlying 

conditions, and in and of themselves, crops are adversely 

affected. Solely rice will stay in such a setting. 
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Accumulation of harmful salts: Waterlogging creates an 

environment that brings toxic salts to the crop root zone. The 



accumulating salts conjointly flip the soil a lot of basic and hamper the 

expansion of crops. 

 

 

Growth of Wild Plants: Waterlogging causes wild plants that thrive 

in wet environments to grow. These weeds effectively 

kill valuable crops, and obtaining them is an 

additional investment, particularly in extreme soggy conditions. 

 

 

Cash Crop Losses: Most money crops cannot survive or be cultivated 

in waterlogged soils. It, therefore, makes farmers starve and lose out on 

the money they'd otherwise get from selling their crops. It also forces 

them to modify to rice, assuming it will grow in such areas. 
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Prevention Measures for Waterlogging 

Proper Drainage System: Artificial open and 

underground drainage grids may be introduced. An equivalent may be 

achieved by up the flow conditions of existing natural drainages. 

Disposing of the Rainwater: Rainwater should be quickly far from the 

soil's surface, thereby preventing an increase within the formation 

level and resultant waterlogging. 

 

 

Prevention of water loss: The loss of percolation may be eliminated 

by using water a lot economically. It may be achieved by keeping the 

intensity of irrigation low. 



 

 

Avoid using Alkaline Water: Alkaline water utilized in irrigation affects 

the soil and makes it vulnerable to waterlogging in the future. For this 

reason, alkaline water mustn't be used for irrigation functions. 
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Raise the Beds: If you're engaged in a small garden that's changing 

into wet, you would possibly think about raising it and growing your 

plants on raised beds. 



 

 

Mulching: It is not a preventative measure but a treatment measure 

that will facilitate a plant's growth, even in wet soil. Mulching involves 

the addition of either organic or inorganic materials unfolding on the 

soil's prime. 
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Irrigation Practices in Agriculture 
What is so-called Irrigation: Irrigation is that the method of watering 

crops, pasture, and plants by the utilization of 

water that is provided through pipes, sprinklers, canals, sprays, pumps, 

and different unreal options, instead of purely relying on rain. 

In other words, it's a way of an advanced watering system for serving 

plants to grow due to its application as another to rain-fed farming. 
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Water sources for Irrigation: Traditionally, water for irrigation may 

be sourced from dams, lakes, rivers, wells, ponds, reservoirs, canals, or 

tube wells, among numerous alternative sources. However, the 

time, quantity of water needed, rate, and frequency of 

watering are passionate about many factors. A number 

of them include the kind of crop, varieties of soil, and therefore 

the season. 



 

Types of Irrigation 

Surface Irrigation: It is the only common form of irrigation because 

it simply employs gravity to distribute water over a field by following 

the contour of the land. In surface irrigation, as an example, 

water can flow downhill from a region of upper elevation, reaching all 

the crops. It's solely applicable if the area or the land 

has adequate water and is naturally sloped; otherwise, it becomes 

labor-intensive. 
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Localized Irrigation: This sort of irrigation aims to wet a small space 

solely, generally the foundation zone of the plant, as water is 



applied simply around the base of the plant. The water flow rate is 

also terribly low, often used in tiny amounts either below or higher 

than the soil surface. 

 
 

 

Drip irrigation, also sometimes referred to as trickle irrigation, is a sub-

type of localized irrigation. Droplets of 

water are delivered onto or close to the roots of a plant at an 

awfully low flow rate. It's an efficient form of irrigation because 

it minimizes evaporation and water runoff. 

 

 

 

Sprinkler Irrigation: As the name suggests, sprinklers are used 

to irrigate in a manner that simulates natural precipitation. The system 

is operated in an approach that ensures water is applied uniformly. 



Overhead hard-hitting sprinklers or guns distribute water from a central 

location within the field, typically by pumping. 
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Sub-Surface Irrigation: In this form of irrigation, the surface of the 

soil isn't created wet. Instead, the water is fed onto the 

bottom through surface tension to scale back mobile drift 

and reduce runoff. This way, the groundwater level is raised, making it 

easier for crops to access their water. 

 



 

 

Flood Irrigation: Also referred to as inundation irrigation, it is a form 

of irrigation wherever flooded land conditions are deliberately created, 

thereby creating the soil fully saturated. When this method, naturally 

occurring precipitation is adequate for the maturity of the crops. 

 

 

 

Perennial Irrigation: It is a system of irrigation that depends on a 

continuous provide of water. A canal distribution system is 

formed, starting water from a reservoir or weir to the crops. 
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Different Methods of Irrigation 

Manual Irrigation: This is when water is distributed across the land 

through manual labor and watering cans. It's an ancient methodology of 

watering however remains used, particularly in developing 

countries. Its low cost, however, is incredibly labor-intensive. 

 

 

 

Sprinkler System: It is a modern methodology of irrigation, and it uses 

sprinklers. A pump is connected to pipes that generate pressure, and 

water is wet through nozzles. They sprinkle water over the crops like 

raindrops, serving to realize an excellent distribution of 

water. It's economical and performs best in areas with unlimited water. 

 
 



 

Trickle System: In a drip or trickle system, water 

is equipped supplied drop on to the roots, using a tube. Drip irrigation is 

considered one of the foremost economical ways of irrigation because 

it focuses the water onto the plant itself. 
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Sub-Surface Irrigation: This is wherever irrigation water is applied 

below the underground soil. It will occur naturally or by artificial means. 

For the previous, water leaks from the water pipes or channels, moving 

through the dirt and irrigating the nearby crops. 

 

 

 



Perennial Irrigation: Irrigation water is diverted from 

a watercourse to the central canal through the development of a 

diversion weir. This is called direct irrigation because the water goes on 

to the crops. If a dam is built and the water is collected and held 

on, this can be observed as storage irrigation. 

 

 

Importance of Irrigation 

An alternative in the rainfed areas: Irrigation kicks in when there is a 

meager deficiency or uncertainty on when the 

rain can fall. Without rain or irrigation because of the difference, the 

crops are adversely affected, resulting in a food shortage or crop/plant 

failure. 
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Increase Land Productivity: Some areas of the globe are dry, naturally. 

Irrigation has been accountable for turning such lands 

into cultivable lands. Today, about eighteen of the world's cropland 

is currently irrigated. Irrigation is also liable for transferring the 

most out of fallow lands, historically left idle once the harvest, 

before consequent cultivation season. 

 

 

 

 

Fulfill Food Demands: The growth of irrigated land has created desert 

ecosystems, like Jordan and Israel, adopt farming to spice up food 

demands while not essentially depending on rain. Such areas use 

groundwater from wells and aquifers, which allows them to satisfy the 

world's demand for food. 

 



 

 

Increase Productivity: Irrigation, by default and in several instances, is 

used when downfall is meager. However, it may be applied at any 

time, though there's a spare downfall to spice up crop productivity. 

 

RAJA  A.B ABBASI 

 

 

 

Enables Multiple Cropping; In most tropical countries, the rainy 

seasons are specific, making it impossible to grow multiple crops 

simultaneously. Moreover, their water requirements are entirely 

different, and over-irrigation spoils crop production. 

 

 

 

Effective: It's not consistent when crops or plants are watered on an 



irregular basis and with simply a mere tube. They merely get just 

one pass. this implies hard-to-reach areas, and 

people who don't experience steady rainfall might 

not get adequate water. 

 

 

Efficient in natural resources replacements: Irrigation systems are set 

most straightforwardly: they sprinkle water early in the morning or in 

the dark when evaporation levels are low. This saves on the water used 

and maximizes the wet needed by the crops, flowers, or maybe the soil 

itself. 
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Soil Contamination  
Soil Contamination: The presence of poisonous chemicals (pollutants or 

contaminants) in soil, in high enough concentrations, to cause a risk to 

human health and/or the ecosystem. Within the case of contaminants 

that occur naturally in soil, even when their levels aren't high enough 

to cause a risk, soil pollution continues to occur if the amount of the 

contaminants in soil exceed the degree that should naturally 

be present. 
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Types of Soil Pollution 

Specific pollution: Accounted for by exact causes, occurring 

in small areas the explanations that may be known. Land pollution is 

often commonly found in cities, old manufacturing plant sites, 

roadways, prohibited dumps, and biodegradable pollution treatment 

stations. 



 

 

 

Widespread pollution: Covers extensive areas and has many causes the 

reasons that are troublesome to identify. Cases like these involve the 

spreading of pollutants by air-ground-water systems and 

seriously affect human health and, therefore, the environment. 

 

 

Causes of Soil Pollution 

Industrial Activity: Most industries are keen on extracting minerals 

from the earth. Whether or not it's are or coal, the by-products square 

measure contaminated, and that they don't seem to be disposed of in 

an exceeding manner that can't be are safe. As a result, the 

economic waste lingers within the soil surface for an extended time and 

makes it unsuitable to be used. 
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Agricultural Activities: The utilization of chemicals has 

increased enormously since technology 

provided us with trendy pesticides and fertilizers. They're filled 

with chemicals that don't seem to be made in nature and 

can't be attenuated by them. As a result, they run into the 

bottom when they combine with water and slowly reduce the fertility 

of the soil. 

 

 

 

Waste Disposals: Every human produces a particular quantity of 

personal waste by the manner of pee and fecal 

matter. There's additionally a large quantity that's drop directly into 



landfills in the type of diapers. Even the sewage system ends at 

the landfill, wherever the biological waste pollutes the soil and water. 

 

 

 

Accidental Oil Spills: Oil leaks will happen throughout the storage and 

transport of chemicals. This may be seen at most of the fuel stations. 

The chemicals present within the fuel deteriorate the standard of soil 

and create them unsuitable for cultivation. 
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Acid Rain: Acid rain is caused when pollutants in the air mix up with the 

rain and fall back on the bottom. 



The contaminated water might dissolve away a number of the essential 

nutrients found in soil and alter the structure of the soil. 

 

 

Deforestation: Clearing of trees leaves soil exposed to the weather to 

carry away by erosion. This leaves land barren and incapable of 

supporting vegetation. 

 

 

 

 

Garbage: Garbage that can't be recycled is disposed of carelessly, 

and this can be not only an ugliness but pollutes the land. A number 

of this waste will virtually take thousands of years to decompose. 



 

RAJA  A.B ABBASI 

 

 

Effects of Soil Pollution 

Effects on Human Health: Considering how soil is the reason we tend to 

sustain ourselves, the contamination of its significant consequences on 

our health. Crops and plants grownup on contaminated soil 

absorb much pollution and pass these on to us. This might make a case 

for the sharp surge in minor and terminal diseases. 

 

 

 

Effects on Plant Growth: The ecological balance of any system gets 

affected because of the widespread contamination of the soil. Most 

plants cannot adapt when the chemistry of the thus changes so 

radically in an exceedingly short period. Fungi 



and microorganisms found within the soil that bind it together begin to 

decline, creating a further drawback of erosion. 

 
 

 

 

Decreased Soil Fertility: The toxic chemicals present within 

the soil will reduce soil fertility and thus decrease the soil yield. The 

contaminated soil is then used to manufacture fruits and 

vegetables that lack quality nutrients and will contain some matter to 

cause serious health issues in people. 
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Toxic Dust: The emission of harmful and foul gases from landfills 

pollutes the surroundings and causes severe effects on the health of 

some individuals. Besides, the unpleasant smell causes inconvenience 

to people. 

 
 

 

Changes in Soil Structure: The death of many soil organisms (e.g., 

earthworms) within the soil can result in alteration in soil 

structure. With the exception of that, 

it may also force different predators to move to other places searching 

for food. 

 

 

 

 



Controlling Measures of Soil Pollution 

Less Usage of Chemical Fertilizers: Chemical fertilizers 

do more damage than good. Whereas correct amounts might enhance 

the fertility of the soil, way over it indeed poisons the soil. The 

surplus of chemical fertilizers may contaminate the soil in many ways 

that. It might mess with the pH scale levels of the soil. 
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Afforestation: afforestation should be promoted within the barren 

lands. The roots of the plants bind the soil particles together and even 

capture smart microorganisms within the soil. It also ensures the 

maintenance of the underground water level. 

 



 

 

Recycling of Products: These steps reduce waste generation and ensure 

that soil pollution is reduced. At present, plastic forms a significant 

portion of the generated wastes. More often than not, these wastes 

are buried in landfills. By reusing and utilization things, we'd make sure 

that lesser wastes dumped drop in these landfills, and this, in 

turn, would scale back soil pollution. 

 

 

 

Use Natural Manure: Natural manure is one of the most 

effective sources of nutrients for the soil. It's harmless 

and entirely organic. It adds essential nutrients to the soil and restores 

its health of the soil. It's no nasty by-products that would harm the soil 

or the environment in any manner. 

 



 

Involve the Local People: To confirm that a problem like soil pollution 

is solved, each individual must get entangled. It's with their 

involvement that things will work out better. Awareness programs can 

be designed so individuals perceive soil pollution better. 

If individuals are aware, they will help even subconsciously. 
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Waste Management in Agriculture 
Introduction: This chapter will talk about the most significant problem globally, 

waste disposal problems. Do you know, 7.2 million tonnes of food is being wasted 

every year, and half of this food can be consumed.  

So here we will discuss waste management, the types and best methods for waste 

management, and the 7 R’s in waste management is.  
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What is waste management 
Definition: Waste management involves all the activities and processes that take 

place for waste disposal. It also includes all the activities to monitor the 

contaminated areas to remove wastes for a clean environment. It is a very vast 

term that encompasses a bundle of activities to perform. 

 



Importance of waste management: Today, the whole world is facing the issue of 

starvation. To tackle this, we should have to clean our environment. The less food 

we waste, the least starvation we will see. It has become difficult to feed the 

massive population in the world; by managing wastes, we will get new fertile land 

for more cultivation.  

 

Methods for waste management 
Waste minimization: One of the best and the easiest method is to minimize the 

production of waste material. We should use the repaired things instead of 

buying a new one; we should also reduce the use of disposable material as it 

takes a long time to decompose. 
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Waste to Energy method: This is one of the best methods to get rid of waste 

material if it is non-recyclable. We can burn this sort of material to get energy in 

return, it will also reduce carbon emission, and we can control Global Warming. 

 

Plasma Gasification: This is an advanced method introduced in case of highly 

contaminated and dangerous material destruction. A vessel is used that breaks 

down the molecular bonding of the waste. Plasma gasification is also a source of 

renewable energy with many other perks. 
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Composting: It is a natural approach to waste disposal. However, it is too slow but 

the most effective. Composting is the natural degradation of material by microbes 

and bacteria. It turns down the poisonous food into organic matter for the soil.  



 

Combustion: A thermal method to burn the solid waste to mould it into a gaseous 

shape. It is the most effective method in the case of concrete material as it 

reduces the original shape of solid waste up to 20-30%. Combustion is the most 

used method in the countries which are facing land issues like JAPAN and USA.  

 

Landfills: This method of waste disposal is the topic of debate in the world. It has 

some pros the cons. Landfilling method is the burying of waste material under the 

land. A good thing about this method is it saves land for humans. While the cons 

are that the Earth has many gases within it, the contaminated material reacts 

with those gases and pollute our environment and water. 
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Benefits of waste management 
Better Environment: The most significant advantage of waste management that 

favours all humankind is the better environment. Waste management reduces 

pollution and makes the environment diseased free. People suffer fewer health 

problems and work better for their society by using their full potential. It leads to 

the progress of a nation. 

 

Reducing pollution: Pollution is the negative thing that the whole world is 

suffering from. By destroying the waste, pollution reduces because greenhouse 

gases like carbon dioxide, carbon monoxide, and methane are reduced. We also 

save from landfills that atrociously affect our clean water. 

 

Energy Conservation: Recycling is the best method in the world for waste disposal 

as it conserves energy. One of the most common examples is the recycling of 

paper. We cut down millions of trees every year to make papers. If these papers 

are recycled, it saves an immense number of trees from being cut down, directly 

saving our environment. 
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Creation of Employment: Waste management provides thousands of 

opportunities to create your own business and create jobs. The recycling industry 

alone creates a massive number of jobs in the world. As more organizations are 

made, they hire more people to work with and run their own business by selling 

repaired products. 

 

The 6 R’s in waste management 
Rethink: every time you go to buy something, try to rethink do you need that one. 

Always try to buy a second-hand product to avoid future waste accumulation. Try 

to buy local products. 



 

Refusing: It is the second element of the 7 R’s. It needs some practice to perform. 

If a buyer takes an intelligent decision while purchasing, it will help to implement 

refusing. Try to refuse to buy non-recyclable and waste products. It will help a lot 

to reduce waste management. 
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Reduce: Always try to reduce the use of harmful products. The less harmful 

material you use, the less waste we fill in lands. It results in a positive manner that 

causes less pollution. Be witty while consuming. 



 

Repurpose: Always try to find another way to use something. It will also enhance 

creativity. All the waste material is not recyclable. This sort of material pollutes 

our environment adversely. So despite getting rid of it, try to use it for some other 

purpose. There are hundreds of ways to use something for multiple tasks. 
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Recycle: Even if we use a product multiple times before throwing it, we would not 

know how much it would take to decompose. Therefore, try to recycle the 

products. In the present time, we are using an infinite quantity of plastic in our 

lives. It can wreak havoc on our ecosystem. Always try to recycle plastic products 

for other purposes. 



 

Rot: Nature blesses us in many ways. Try to take advantage of the natural 

decomposition. The world is suffering losses in organic foods and tree growth. 

Composting the waste products will help us make our soil better as it would have 

the capacity to create organic manure for our Earth and gardens.  

Try to use these 6 R’s, and you will get adorable results. 
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Role of Modern Technology in Agriculture 
and Future of Agriculture 

Modern farms and agricultural operations work far beyond 

those some decades agone, primarily thanks to advancements in 

technology and sensors, devices, machines, and data technology. 

Today's agriculture habitually uses advanced technologies like robots, 

temperature and wet sensors, aerial pictures, and GPS technology. 

These advanced devices and preciseness agriculture and robotic 

systems permit businesses to be profitable, efficient, safer, and 

environmentally friendly. 
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Modern Technology Practices in Agriculture 

IT in Agriculture: The entry of data Technology has sparked the progress 

of the agricultural sector. The foremost vital contribution of 

data Technology has been the forecast reports. It's helped the farmers 

be ready and offers them an alert if any 

natural disaster or significant rain occurs within the close to time. 



 

 

Data Accumulation from Soil: the modern technology of 

accumulating the info from the soil and manufacturing them 

as actionable information for the farmers comes into play. For 

farmers to create knowledgeable selections, it's necessary to know the 

character of the soil. The capability of land and soil to yield productivity 

depends on its property and accessibility. 

 

 

NANO Technology: The advent of engineering science is an 

excellent success within the entire field of 

science. It's created many discoveries and inventions potential. The 

study of engineering science has made beautiful leads to the sector of 

agriculture too. 



 

RAJA  A.B ABBASI 

 

 

Precision Farming: Precision Farming may be a new technique that uses 

satellite maps and computers to spice up crop yields and cut 

back waste by making and analyzing a match between crop, fertilizer, 

and crop protection applications to local soil conditions. It helps in 

increasing productivity, efficiency, profitableness and keeps deficiency 

disease of the crops under check. 

 

 

GPS Technology: The use of GPS within the navigation sector 

has made beautiful results. It's been potential because GPS 

provides easy access to places that were hard to achieve. The 

employment of GPS systems in agriculture incorporates a somewhat 

similar feature and profit. 



 

 

Sensors: Soil and Water sensors are a cheap possibility for farmers UN 

agency cannot afford engineering science 

or alternative exceptionally equipped and expensive technological 

advancements. 

These cheap sensors facilitate observing the element level 

and wet content within the soil and crops, among other valuable and 

necessary conditions. 
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Agricultural Robots: Agricultural Robots are a technological 

advancement wherever robots are used within the fields. The 

productivity level of the sector and crops will increase because of the 

surplus intelligence programmed within the robots. As a result, they 

need the desired ability to work at a quicker pace. 



 

 

Mino chromosol Technology: It takes the help of chromosomes to 

yield higher crop results. It's an innovation that has attracted plenty of 

consumers during this market and is overgrowing. With the use of this, 

scientists are currently capable of making their traits and causing them 

into the chromosomes of the crops. 

 

 

 

Drones: It became a helpful technology within the agricultural 

sector within the past few years. With that help, farmers currently have 

access to investigate their crops' standing from the next level. It helps 

them in the process of their crop's biomass, heigh, water saturation 

level. 
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Centre pivot in Irrigation: It is a sort of irrigation technology that 

initially has been stratified to provide financial results. To 

not forget, it's additionally appropriate for a flat piece of 

ground. It's also comparatively more cost-

effective than alternative technologies. 

 

 

Indoor vertical farming: It will increase crop yields, 

overcome restricted limited, and even scale back farming's impact on 

the setting by reducing the gap traveled in the supply chain. Indoor 

vertical farming may be outlined because the apply of growing turn 

out stacked one higher than another in a very closed and 

controlled setting. 



Farm automation is usually related to "smart farming," which is 

the technology that produces farms a lot of economical and automates 

the crop or placental production 

cycle. An increasing range of firms is acting on artificial 

intelligence innovation to develop drones. 

 

 

 

Livestock Farming Technology: Technology is revolutionizing the 

globe of farm animal management. New developments within the past 

8-10 years have created immense enhancements to 

the business that make pursuing and managing farm 

animals much easier and data-driven. This technology will come in the 

shape of organic process technologies, genetics, digital technology, and 

more. 
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Modern Greenhouses: In part half due to the tremendous 

recent enhancements in growing technology, the business is 

witnessing growth like no time before. 

Greenhouses nowadays are progressively rising that are large-scale, 

capital-infused, and urban-centered. 

 

 

 

Precision agriculture: It corporations have found a significant chance to 

grow. A recent report by Grand view analysis, Inc. predicts 

the preciseness agriculture market to achieve $43.4 billion by 2025. 

The rising new generation of farmers is interested in faster, a lot 

of versatile startups that consistently maximize crop yields. 

 

 

Blockchain: Blockchain's capability of following ownership records and 

tamper resistance can be used to solve pressing problems like food 

fraud, safety remembers, offer chain unskillfulness, and food 



traceability within the current food system. 

Blockchain's distinctive suburbanized structure ensures 

verified merchandise and practices to form a marketplace 

for premium products with transparency. 
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NIFA advances agricultural technology: It ensures that the nation's 

agricultural industries are ready to utilize it by supporting: 

Fundamental analysis and development in physical sciences, 

engineering, and computer sciences 

Development of agricultural devices, sensors, and systems 

Applied analysis that assesses the way to use technologies economically 

and with marginal disruption to existing practices  

Assistance and instruction to farmers on the way to use new 

technologies. 



 

 

 

Importance of Agriculture Technology 

Farmers no longer have to apply water, fertilizers, and pesticides 

uniformly across entire fields. Instead, they can use the minimum 

quantities required to target specific areas or treat individual plants 

differently. Benefits include: 

✓ Higher crop productivity 

✓ Decreased use of water, fertilizer, and pesticides, which in turn 

keeps food prices down 

✓ Reduced impact on natural ecosystems 

✓ Less runoff of chemicals into rivers and groundwater 

✓ Increased worker safety 

https://nifa.usda.gov/glossary#E
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