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AGRICULTURE IN PAKISTAN

Students learning Outcomes:

Students will be able to
» Define agriculture and its main branches
+ List different components of agriculture
» Define crop husbandry and discuss its importa
» Define animal husbandry and explain its role_in nati conomy
» Define poultry farming and discuss its role ionaleconomy
» Define fish farming and discuss its i
» Define Farm Forestry, agro-forestry an rtance
» Describe importance of field crops, vegetables

+ Define irrigated and rain-fed agricultu d its importance
» Describe major problems fa&y farmers
S
1.1 Importance of Agriculture

Agriculture is one of the “most important sectors in the world because it
provides the food we’eat every day. Crops, like rice, wheat, and vegetables, as
well as animal preducts Jike meat and milk, come from farming. Without
agriculture feeding the growing_global population would be impossible. It
ensures thatYpeople” have enough to eat and helps prevent hunger and
malnutritiofAmin many countries, especially developing ones, agriculture is the
main source of food and ificome for millions of people.

Agriculture also plays a key role /in the economy. It creates jobs for farmers
and supports industrieslike"fo6d processing, textiles, and biotechnology. In
rural areas, farming,isfoften the only way for people to earn a living. By
improving agriculturalipractices, countries can reduce poverty and boost their
economies. Additionally, agriculture provides raw materials for many products
we use daily, such as cotton for clothes, wood for furniture, and plants for
medicines.

Beyond food and the economy, agriculture helps protect the environment.
Sustainable farming practices, like crop rotation and organic farming, keep the
soil healthy and protect water resources. Farming also supports biodiversity by
providing habitats for plants and animals. Moreover, agriculture can help fight
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climate change by storing carbon in the soil and reducing greenhouse gas
emissions. In short, agriculture is essential for food security, economic growth,
and environmental sustainability, making it a cornerstone of human survival
and progress.

Agriculture and Its Branches

Agriculture is the practice of cultivating plants and rearing animals for food,
fiber, medicinal plants, and other products used to sustain and enhance
human life. It encompasses a wide range of activities andstechniques aimed at
producing food and raw materials through the management of natural
resources.

Main Branches of Agriculture:

1. Agronomy: The science of soil mamagement and crop production,
focusing on field crops like cereals, pulses and oilseeds.

2. Horticulture: The cultivation of fruits, vegetables, flowers and ornamental
plants. It includes:

o Pomology (fruit'cultivation),
o Olericulture (vegetable €tltivation) and
o Floriculture(flower cultivation).

3. Animal Husbandry:The breedingyrearing, and management of livestock
such as‘cattle, sheep, goatsdand poultry for meat, milk, eggs, and other
products.

4. Forestry: The management and conservation of forests and woodlands
for timber, fuel, and ecosysterm services.

5. Aquaculture: Thé“farming. ©f aquatic organisms like fish, shellfish, and
aquatic plantsiin controlled environments.

6. Agricultural Engineering: The application of engineering principles to
agricultural  practices, including machinery, irrigation, and soil
conservation.

7. Agricultural Economics: The study of resource allocation, production,
and distribution of agricultural goods and services.

8. Agro ecology: The study of ecological processes applied to agricultural
systems, focusing on sustainability and environmental health.
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1.2 Components of Agriculture

Agriculture is a vast and complex field that involves various components
working together to produce food, fiber, and other resources. These
components can be broadly categorized into crop production , livestock
farming , agricultural  technology ,soil and water management |,
and agribusiness .

1. Crop Production: This is the cultivation of plants for food, fuel, fiber,
and other uses. It includes growing crops like graifs, vegetables, fruits,
and oilseeds. Crop production involves, practiceés such as soil
preparation, planting, irrigation, fertilization, “pest control, and
harvesting. Techniques like crop rotation,intercropping, and organic
farming are also part of this component.

2. Livestock Farming: This involves_gaising animals for meat, milk, eggs,
wool, and other products. Livestock farming includes poultry, cattle,
sheep, goats, and fish farming (aquaculture). Proper animal care,
feeding, breeding, and disease management are essential for successful
livestock farming;

3. Agricultural Techmoloagy” Modern agriculture relies heavily on
technology to improveefficiency and productivity. This includes the use
of machinery like tractors, harvesters, and irrigation systems, as well as
advanced' tools like drones,, GRS and sensors for precision farming.
Bioteehnalogy, such as geneticallysamodified crops, also falls under this
cemponent.

4. Soil and Water M@nagement®Healthy soil and adequate water are
critical for agriculture. Sail management involves maintaining soil
fertility through®practicesdike crop rotation, composting and reducing
erosion. Water imanagement includes irrigation systems, rainwater
harvesting, and efficient water use to ensure crops get enough water
without wastage.

5. Agribusiness: This component covers the economic and commercial
aspects of agriculture. It includes activities like marketing, distribution,
processing, and selling agricultural products. Agribusiness also involves
supply chains, financing, and policies that support farmers and ensure
food reaches consumers.
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1.3 Crop Husbandry

Crop Husbandry refers to the science and practice of cultivating crops for
food, fiber, fuel, and other uses. It involves the systematic management of
crops from planting to harvesting, ensuring optimal growth, yield, and quality.
Crop husbandry integrates various agricultural practices and techniques to
maximize productivity while maintaining soil health and environmental
sustainability.

Importance of Crop Husbandry

Crop husbandry, the science and art of cultivatingicropsplays a pivotal role in
ensuring food security, economic stability, and envirenmental sustainability. It
involves the careful management of soil, water, seeds, and other resources to
maximize crop yield and quality. In a world with(a rapidly growing population,
crop husbandry is essential to meet( thegincreasing demand for food. By
adopting advanced techniques such as crop rotation, intercropping, and
precision farming, farmers can enh@nce productivity while minimizing the use
of chemical fertilizers and pesticides. This not only boosts agricultural output
but also reduces the environmental impact, ensuring that farming practices
remain sustainable for future generations.

Moreover, crop husbandry s, crucial for the economic well-being of rural
communities and nations at large. Agriculture remains the backbone of many
economies, parti€ularly infdeveloping countries, where a significant portion of
the populatien relies on farmingfor theinlivelihood. Effective crop husbandry
practices can lead to higher inéomes,for farmers, reduced post-harvest losses,
and impreved market access.

1.4 Animal Husbandry

Animal husbandryt is the branch of agriculture concerned with the care,
management, and bréeding of animals for various purposes, such as food,
fiber, labor, and companionship. It involves practices aimed at improving the
health, productivity, and reproduction of animals, as well as ensuring their
welfare.

Animals commonly involved in husbandry include cattle, sheep, goats, poultry,
horses, and bees. The field plays a critical role in food production (milk, meat,
eggs), raw materials (wool, leather), and agricultural support (plowing, manure
for fertilizers).
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Role of Livestock in The National Economy of Pakistan

Livestock plays a vital role in Pakistan’s economy by providing food, income,
and employment to millions of people. It supplies essential products like milk,
meat, and eggs, which are important for the diet of many Pakistanis. Livestock
farming is especially crucial in rural areas, where it is often the main source of
income for families. By selling animals and their products, farmers can earn
money and improve their living standards.

The livestock sector also supports related industries, such as dairy processing,
leather production, and meat packaging. These industries create jobs and
contribute to the country’'s economy. For example, "Pakistan is one of the
largest producers of milk in the world and_the“dairy industry provides
employment to many people. Additionally, livestock exports, such as meat and
leather products, bring valuable foreign exchangeto the country, helping to
strengthen the national economy.

Moreover, livestock farming helps reduce” poverty and supports rural
development. It provides a safetyqnet for small farmers during tough times, as
animals can be sold for cashswhenycrops fail. Livestock also plays a role in
sustainable agriculture by providing manure, which improves soil fertility and
reduces the need for chemicalufertilizers. In short, livestock is a key part of
Pakistan's economy,, supporting food security, livelihoods and economic
growth.

1.5 Poultry{Farming

Poultry,_farming s the practiceof raising
domesticated “birds such as™chickensy, ducks,
turkeys, and geese for the gpurpose of
producing meat, eggsmand, other products. It
is a specialized branch jof animal husbandry
that focuses on managing poultry flocks under
controlled conditions teymaximize productivity
and ensure their health and welfare. Figure 1.1: Hens

Types of Poultry Farming

1. Layer Farming: Raising chickens primarily for egg production.

2. Broiler Farming: Raising chickens for meat production.

3. Integrated Farming: Combining poultry with other agricultural
practices, such as crop farming or fish farming, for resource efficiency.

5

NOT FOR SALE-PESRP



/7 ___________________________________________________// |

Role of Poultry Farming in the Economy of Pakistan

Poultry farming plays a significant role in the economy of Pakistan by
providing employment, improving nutrition, and contributing to the country's
GDP. It is one of the fastest-growing sectors in agriculture, offering jobs to
millions of people, especially in rural areas. Farmers, feed suppliers,
transporters, and market sellers all benefit from this industry. It also empowers
women, as many small-scale poultry farms are managed by women at home.
This helps improve household incomes and living standards.

Poultry farming is a major source of affordable proteinyfor the population.
Chicken meat and eggs are cheaper and more“accessiblefthan other meat
sources like beef or mutton. This helps fight malnutrition, especially among
low-income families. The industry also reduces the “country's reliance on
imported food products, saving foreign exchange. Additionally, poultry
farming supports related industries, “sueh™ as feed production, veterinary
services, and equipment manufacturing, creating a ripple effect in the
economy.

1.6 Fish Farming

Fish  farming, also knewn/ as

aquaculture , is the practiceyof raising

fish and other aquatic organisms, such

as prawns, crabSpy.and.emollusks, €4n

controlled environments for

commercial purposes. It involyes the Figure 1.2: Fish

cultivation of*fish speciesgifiv ponds,

tanks, cages, or other water bodies to produce food, ornamental species, or
raw materials for industrialluses.

Types of Fish Rrmig

1. Freshwater FiSij Farming
o Raising fish in freshwater environments like ponds, lakes, or
tanks.
o Common species: Tilapia, Catfish, Rohu, Trout.
2. Marine Fish Farming
o Farming fish in saltwater environments, such as the sea or
estuaries.
o Common species: Salmon, Tuna, Sea Bass.

6
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3. Brackish Water Fish Farming

o Cultivating fish in water that is a mix of fresh and saltwater, such

as coastal lagoons.

o Common species: Prawns and Shrimps.

4. Integrated Fish Farming

o Combining fish farming with other agricultural practices like crop
farming or livestock rearing to maximize resource use.

1.7 Agro Forestry

Farm Forestry ; Farm forestry is the
practice of integrating the cultivation
of trees and shrubs with agricultural
activities on privately owned farmland.
It involves growing trees for
commercial, environmental or
domestic purposes alongside crops or
livestock.

Agro Forestry

Figure 1.3: Trees

Agroforestry is the sustainable land-use system that combines the cultivation
of trees and shrubs®with crops or livestock on the same piece of land to
achieve economiggenvironmental, and socialdbenefits.

Role of Adtg Foresty in Agriculfure alig Cifmate Change

Agroforestry isya sustainable land-use system that integrates trees with crops
and livestock. In"Pakistan, where agriculture accounts for a significant share of
GDP and climate change|poses major challenges, agroforestry plays a critical
role in ensuring agricultural productivity, environmental conservation, and

climate change mitigation.

1. Role of Agro Fo¥@stry in Agriculture

- Agroforestry plays a vital role in agriculture by combining trees with
crops or livestock on the same land. This practice improves soil fertility,

prevents erosion, and conserves water,

making farming more

sustainable. Trees provide shade, which protects crops and animals
from extreme weather, and their roots help retain moisture in the soil.
Agroforestry also increases biodiversity by creating habitats for birds
and insects, which can naturally control pests. By integrating trees into

7
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farming, agroforestry enhances productivity and reduces the need for
chemical fertilizers and pesticides, benefiting both farmers and the
environment.

- Agroforestry also supports farmers economically by providing
additional sources of income. Trees can produce fruits, nuts, timber,
and fuelwood, which farmers can sell to earn extra money. This
diversification reduces the risk of crop failure and makes farming more
resilient to climate change. Additionally, agroforestry helps combat
global warming by absorbing carbon dioxide »from the air. By
promoting agroforestry, countries can improveffood security, reduce
poverty, and create a greener and .moreysustainable future for
agriculture.

1.8 Systems of Agriculture
Importance of Field Crops, Fruits and’Vegetables

Field crops, fruits, and vegetables are the ™ |nteresting Information )

cornerstone of agriculturalf systems™ worldwide,
providing essential resources for human nutrition,
industrial processes, and economic development.
1. Importance®@fField Crops

Field crops, such’asiwheat, rice, cotton, and maize,
are the batkbone of agriculture and play,a erucial
role in feedingithe world's population. These crops

« Forests are often called the
“lungs of the Earth”
because they absorb 2.6
billion tons of carbon
dioxide annually, helping
combat climate change.

 Fig is one of the oldest
cultivated fruits, with

evidence of its cultivation

provideYstaple™ foods like " grains, pwhich are dating backto 5,000 BC.
essential for, human nutrition and food security.\_ Y,
For example, wheat issa,major saurce of calories for millions of people, while
rice is a dietary staple in'many countries. Field crops also supply raw materials
for industries, suchtas cotton for textiles and maize for animal feed and
biofuels. Without fieldycrops, it would be impossible to meet the global
demand for food and industrial products.

In addition to food and raw materials, field crops contribute significantly to
the economy and rural livelihoods. They create jobs for farmers and workers in
related industries like food processing and manufacturing. For instance, cotton
farming supports Pakistan's textile industry, which is a major source of exports
and employment.
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2. Importance of Fruits

Fruits are an essential part of a healthy diet because they are rich in vitamins,
minerals and fiber. They help boost the immune system, improve digestion
and reduce the risk of diseases like heart problems, diabetes and cancer.
Fruits like oranges, apples, bananas, and mangoes provide energy and
nutrients that keep the body strong and active. Eating a variety of fruits
ensures that people get all the necessary nutrients for growth and
development, making them especially important for children and pregnant
women.

3. Importance of Vegetables

Vegetables are incredibly important for maintaining®™good health and
preventing diseases. They are packed with eSsential nutrients like vitamins,
minerals, antioxidants, and fiber, whichshelp the body function properly. For
example, leafy greens like spinach and kale"are rich in iron and calcium, while
carrots and bell peppers are high in vitamin A and C. These nutrients
strengthen the immune system, improve eyesight, support digestion and
reduce the risk of chronic illnesses such as heart disease, diabetes and
obesity. Eating a varigty of vegetables daily ensures a balanced diet,
promoting overall well-being and.€nergy. For growing children, vegetables are
especially important as they support physical and mental development.

Improved Practices Involved ipfthe,Rroduction of Fields Crops,
Fruits and Vegetables

Improved. practices in the production,of field crops, fruits, and vegetables have
revolutionized agriculture 4making it more efficient and sustainable. For field
crops like wheat and rice, techniques such as precision farming and drip
irrigation help optimize, water and fertilizer use, reducing waste and costs.
High-yielding  and [ disease-resistant crop  varieties,  developed
through biotechnology, have significantly increased productivity. For
example, the adoption of hybrid wheat varieties in Pakistan has boosted yields
by up to 20%. Additionally, crop rotation and intercropping improve soill
health and reduce pest outbreaks, ensuring long-term sustainability.

In fruit production, grafting and pruning techniques enhance the quality and
yield of fruits like mangoes and citrus. Integrated Pest Management
(IPM) reduces the need for chemical pesticides by using natural predators
and organic solutions. For instance, Pakistan's Kinnow orchards have seen

9
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improved yields and reduced losses due to IPM practices. Protected farming ,
such as greenhouses and shade nets, allows year-round production of high-
value fruits and vegetables, even in harsh climates. This has helped farmers in
regions like Balochistan grow off-season crops, increasing their income.

For vegetables, raised bed farming and mulching improve drainage and soil
moisture retention, leading to healthier crops. The use of hybrid
seeds and micro -irrigation systems has doubled the productivity of
vegetables like tomatoes and potatoes in many areas. In Pakistan, the
adoption of these practices has increased vegetable lyields by 30-40%,
meeting both local and export demands. Organic fasming is also gaining
popularity, as it reduces chemical use and preduces healthier, marketable
produce. These improved practices not only b@ost yields but also ensure food
security, economic growth and environmental sustainability.

1.9 Irrigated Agriculture

Irrigated agriculture refers to the practice of supplying water to crops
through artificial means, suchgas “€anals, sprinklers, drip systems, or other
controlled irrigation methods, to supplement natural rainfall. This form of
agriculture is essential 4n, regions where rainfall is insufficient, unevenly
distributed, or unreliable for'sustaining crop growth.

Irrigated agriculture’is,crucial for increasing agricultural productivity, ensuring
food security and supporting year -round‘farming in areas with arid or semi-
arid climates, like Pakistan. It efiables ‘the/Cultivation of high-value crops,
improves,.crop yields, and allows forimultiple cropping cycles in a year.

Importafge and Scope offfrrigated AGriculture in Pakistan

Irrigated agriculture is the backbone of Pakistan's economy and plays a pivotal
role in ensuring food securityuseconomic growth, and rural development. Due
to its predominantly arid to semi-arid climate, where rainfall is insufficient and
unreliable, Pakistan “heavily relies on irrigation systems to sustain its
agricultural sector.

1.9.1 Rain Fed Agriculture

Rain fed agriculture refers to farming practices that rely entirely on natural
rainfall for water, without the use of irrigation systems. It is a type of
agriculture where crops and livestock are cultivated and sustained using
seasonal or unpredictable precipitation as the primary water source.

10
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Rain fed agriculture is common in regions with limited access to irrigation
facilities and constitutes a significant portion of global agricultural land. It is
characterized by its vulnerability to climate variability and rainfall patterns,
making it highly dependent on local weather conditions.

In Pakistan, rain fed agriculture is prevalent in areas like the Potohar Plateau,
where crops such as wheat, barley, pulses and oilseeds are grown, along with
livestock rearing. It plays an important role in supporting livelihoods in arid
and semi-arid regions.

1.10 CONSTRAINTS IN AGRICULTURE

Farmers in Pakistan face numerous challenges “that*=hinder agricultural
productivity and sustainability. One major issueiis water scarcity , as the
country heavily depends on the Indus River System, which is under stress due
to inefficient irrigation methods, climaté change, and decreasing water
availability. Farmers often lack access to modérn water-saving techniques like
drip or sprinkler irrigation, leading to water wastage and reduced crop yields.
Additionally, low access to quality inputs , such as certified seeds, fertilizers,
and pesticides, affects productivity. High input costs and the lack of timely
availability further burden small-scale farmers. Soil degradation, salinity, and
waterlogging also reduce theyfertility of agricultural land, limiting the potential
for crop production:.

Another signifieantiproblem is the facksof access to markets and credit
facilities . Farmers, particularly smallholdersstruggle to sell their produce at
fair priees dueito the absence‘of preper storage facilities, transportation and
market Jinkages. Middlemeén exploit ‘them by offering low prices for their
crops. Moreover, climate changé poses a severe threat to agriculture in
Pakistan, with unpredictable weather patterns, droughts, floods, and rising
temperatures sevérely impacting crops. Combined with outdated farming
techniques, limited 'government support, and poor rural infrastructure, these
challenges contribute tarlow agricultural productivity and hinder the economic
growth of the farming community.

hd Do You Know?

Goats were one of the first animals to be domesticated by humans, around
10,000 years ago, and are now found on every continent except Antarctica.

11
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MCQs (Multiple Choice Questions)
1. What is the primary purpose of agriculture?

a) Industrial development b) Food production
¢) Urbanization d) Tourism

2. Which of the following is NOT a branch of agriculture?
a) Agronomy b) Horticulture
c) Aquaculture d) Astrono

3. Which crop is a staple food in Pakistan?
a) Wheat b) Co
c) Tea C

4. What is the main source of watgr for icri agriculture in Pakistan?
a) Rainfall Indus River System
c) Groundwater only salination plants

5. Which of the following is @fain-fed crop in Pakistan?

a) Rice b) Sugarcane
c) Barley d) Cotton
6. What is the prim o} agroforestry?

a) Increasi rbanization b) Integrating trees with crops and
livestock
Q) edu rial out

(]

romoting tourism

7. ofithegfollowing i traint in Pakistani agriculture?
ive rainfall b) Water scarcity
ver-irrigation d) Lack of labor
8. What is the main purposeof crop rotation?
a) Increasin [ b) Maintaining soil fertility
¢) Reduci diversity d) Increasing water usage
9. Which of thefellowing is a high-value crop in Pakistan?
a) Wheat b) Mango
c) Barley d) Millet
10. What is the primary benefit of drip irrigation?
a) Increased water wastage b) Reduced water usage
c) Higher soil erosion d) Increased labor costs

12
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Short Questions

1. What is the difference between irrigated and rain-fed agriculture?
2. What are the main environmental benefits of agroforestry?
3. What is the role of poultry farming in Pakistan's economy?

Long Questions

1. Discuss the importance of agriculture in Pakistan's economy, focusing
on its contribution to GDP, employment, and food security.

2. What are the major constraints faced by farmers.in Pakistan? How can
these constraints be addressed to improve agricultural productivity?

3. Compare and contrast irrigated and rain-fediagriculture in Pakistan,
highlighting their advantages and disadvantages.

Inquisitive Questions

1. How can modern technology, such as precision agriculture and
biotechnology, revolutiohize farming practices in Pakistan?

2. What role can thé government play in promoting sustainable
agricultural practices, su¢h”as agroforestry and organic farming, in
Pakistan?

L J

DoYou Know? . \\

*m\Vertical farming, a modern horticultural
technique, allowsgcrops to be ‘grown in
stacked layers, using 95% less water than
traditional farming.

o /

\ Figure 1.4: Vertical farminy

13
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CROP PRODUCTION AND
FARMING SYSTEM

( Students learning Outcomes:

Students will be able to

» Define crop production and relate it with natiofal re
» Discuss different biological, environmental an ¢ factors affecting

crop production

/7 |

+ Explain the role of environment and roduction
* Identify major and minor crops gr ith their botanical names
+ Enlist different fodder crops and e portance

in factors affecting the cropping

+ Enlist different cropping systems and
system {

2.1 Introduction

Crop Production: Crop“production refers to the process of growing and
harvesting crops forfood, fiber, and other agricultural products. It involves a
series of activities, including soil preparation, sowing, irrigation, fertilization,
pest control, and harvesting, to efsurefoptimal growth and yield of crops.
Crop productiony forms the foumdationef the agricultural sector and is
essential*for,ensuring food security,"economic stability, and the livelihood of
millions.

Choice of Crop in Cr@p Production

The selection of crops in crop*production is a critical decision influenced by
various factors such, as’climate, soil type, water availability, market demand,
and the farmer's resources. Choosing the right crop ensures optimal yield,
profitability, and sustainable use of resources while minimizing risks
associated with environmental and economic challenges.

1. Climatic Conditions: Crops must be suited to the prevailing climate.
For instance, wheat and barley thrive in cooler winter temperatures,
while rice, sugarcane, and cotton require a warmer climate. Regions
with low rainfall focus on drought-resistant crops like millet or
sorghum.

14
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2.

Soil Type and Fertility: Different crops have specific soil requirements.
For example, cotton grows well in sandy-loam soil, while rice thrives in
clayey, water-retentive soils. Farmers must evaluate the soil's fertility
and nutrient content before selecting crops.

. Water Availability: Water-intensive crops like rice and sugarcane

require consistent irrigation, whereas rainfed areas focus on crops like
gram and groundnuts, which need less water. Efficient water
management is critical, especially in water-scarce regions.

Market Demand and Economics: Farmers oftef"choose crops based
on market trends and profitability. High-demand cash crops, such as
cotton and fruits, can offer greater economic réturns compared to
traditional subsistence crops like wheat ©r maize.

Cropping Systems and Rotatiog€: The choige of crop also depends on
the need to maintain soil health_thfough crop rotation. For instance,
leguminous crops like peas or lentils_are grown to replenish nitrogen
levels in the soil after nutrient-intensive crops like wheat or rice.

By carefully considering thesegfactors, farmers can maximize productivity,
ensure economic food sécurity, exports, and the efficient utilization of natural
resources.

2.2

Factors affectingrcrop production

Several factors affect ¢rop production, including:

1.

2.

SoilQuality: Fertile soil with theyright nutrients helps crops grow

better. ~ B
Water Availability®Crops need Interesting Information
enough water, but too much or too « Bees are responsible
little can harm them: for pollinating one-
. Climate afid Weather: Temperature, third of the world's
rainfall and sunlight influence crop crops, including fruits,
growth. Extreme weather like droughts vegetables and nuts.
or floods can damage crops. Without bees, many of
Pests and Diseases: Insects, weeds, our favorite foods
would disappear!

J

and diseases can reduce crop yields.
Seeds and Varieties: High-quality seeds and suitable crop
varieties improve production.

15
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6. Farming Practices: Proper planting, weeding, and harvesting
techniques are essential.

7. Technology and Tools: Modern equipment and methods can
boost productivity.

8. Pollination: Insects like bees help many crops reproduce and
grow.

9. Human Factors: Farmers' knowledge, labor, and access to
resources play a big role.

10. Economic Conditions: Costs of inputs‘like 'seédsj fertilizers,
and market prices affect farming decisions.

Biological Factors Affecting CropsRroduction

Biological factors play a critical role in_detérmining the health, growth, and
productivity of crops. These factors include” both beneficial and harmful
organisms that influence crop pr@duction directly or indirectly. Below is an
explanation of the major biological*factors:

1. Pests and Insects
Pests and insects are among thé most significant biological threats to crop
production. They feed on various parts.of the plant, such as leaves, stems,
roots, and fruits, leading to reduced yi€ld and,crop quality.

- Examples: Aphids, bollworms anddocusts.
2. Plant Dis€aseSs
Diseases, caused by pathogens,such as,fungi, bacteria, and viruses significantly
impact crop, production. These diseases spread rapidly and can lead to large-
scale crop failures.

- Examples: Rast inywheat, bacterial blight in rice, and mosaic viruses in

vegetables.

3. Weeds
Weeds are unwanted plants that grow alongside crops and compete for
nutrients, water, light, and space. They often harbor pests and diseases, further
aggravating the issue.

« Examples: Wild oats ( Jangli JI) Bermuda grass.

4. Soil Microorganisms
Microorganisms in the soil play a dual role. Beneficial microbes, like nitrogen-
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fixing bacteria and mycorrhizal fungi, enhance nutrient availability and plant
growth. Harmful microbes, on the other hand, cause soil-borne diseases.

- Examples: Rhizobium (beneficial), Fusarium (harmful).
5. Pollinators
Pollinators such as bees, butterflies, and birds are essential for the
reproduction of many crops, especially fruits, vegetables, and oilseeds.

- Examples: Honeybees, wasps, and bumblebees.
6. Parasitic Plants
Parasitic plants, like Amar bail and broomrape (akas balil, attach themselves to
host crops and draw nutrients, water, and energy, leading to'crop damage.
7. Beneficial Organisms
Natural predators, such as ladybugs, parasitic wasps,‘@nd spiders, help control
pest populations, making them an essential®™part of sustainable crop
production.

- Examples: Ladybugs feeding,on aphids.

ENVIRONMENTAL FACTORS

Role of Environment inS@fofPraoduction

The environment plays a fundamental role in crop production by providing
the necessary conditions for plant growth 'and development. Factors such as
climate, soil, water and“biodiversity, directly influence crop health, yield, and
quality. Understanding and managing ‘thesé environmental components is
essential,for sustainable agricufture:

1. Climate is one of the mosticritical environmental factors affecting crop
production. Temperature, sunlight, rainfalll and wind patterns
determine the types of crops that can be cultivated in a particular
region. For example, wheat requires cooler temperatures, while rice
thrives in warm and humid climates. Extreme weather conditions, such
as droughts, floods, and heatwaves, can negatively impact crop growth,
leading to reduced yields.

2. Soil quality and fertility are also integral components of the
environment. Fertile soil with proper texture, structure, and nutrients
supports robust crop growth. Environmental factors like erosion,
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salinity and waterlogging can degrade soil quality, affecting
agricultural productivity.

3. Water availability is another crucial environmental factor. Crops
require water for photosynthesis, nutrient absorption, and overall
growth. Regions with abundant rainfall or efficient irrigation systems
tend to have higher productivity, while water scarcity limits crop
production.

Role of Climate in Crop Production

Climate is a critical factor in crop production asyit diréctly influences plant
growth, development, and yield. Key climatic elements ‘stch as temperature,
rainfall, humidity, sunlight, and wind collectively determine the suitability of a
region for specific crops and the produgtivity of agricultural systems.

1. Temperature plays a vital role ing€rop growth. Different crops have
specific temperature requirements for germination, growth and
maturity. For instance, wheat and barley thrive in cooler climates, while
crops like rice and sugarcane require warmer temperatures. Extreme
heat or frost can damage) crops, affecting their development and
reducing yields.

2. Rainfall is another crucial climatic element that determines water
availability for‘erops. Consistent/@@ndadequate rainfall supports healthy
plant growthy while insufficient #or excessive rainfall can lead to
droughtstor waterlogging, both%ofs#which harm crop productivity.
Rainfed “agriculture, common, in many regions, heavily depends on
timely and sufficientfprecipitation.

3. Sunlight is essential for photosynthesis, the process through which
plants produce™feods, The'intensity, duration, and quality of sunlight
affect crop4growth, flowering, and fruiting. For example, long daylight
hours are beneficial for wheat and other cereal crops.

4. Humidity and wind also impact crop production. High humidity can
promote fungal diseases, while dry conditions may cause stress.
Similarly, strong winds can damage crops, affect pollination, and
increase water evaporation from soil.
climate is a decisive factor in determining the type of crops grown in a
region and their yield potential. With the increasing challenges posed
by climate change, such as rising temperatures, unpredictable rainfall
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patterns, and extreme weather events, farmers must adopt climate-
resilient practices like selecting drought-tolerant crop varieties, efficient
irrigation, and improved soil management to sustain agricultural
productivity.

2.3 Major Crops

Pakistan is an agricultural country with a variety of major crops grown across
its regions. Here are the major crops of Pakistan along with their botanical
names:
1.  Wheat - Triticum aestivum
2.  Rice - Oryza sativa
3.  Cotton - Gossypium hirsutum
4. Sugarcane - Saccharum
officinarum
Maize (Corn) - Zea mays
Millet - Pennisetum
glaucum (Pearl Millet) Figure 2.1: Major Crops
7.  Barley - Hordeum vulgare
8. Pulses (e.g., Chickpea) - Cicer arietinum
9. Potato - Solanum tuberosum
10. Tobacco - Nicotiana tabacum
11. Mustard™=Brassica juncea
12.  Sunflower - Helianthus afnuus

o wn

2.4 MinorCrops

1. Oil Crops
- Canola/Rapeseed: Brassica napus
+ Linseed: Linum usitatissimum
2 Pulses Figure 2.2:Canola

+ Chickpea (Gram): Cicer arietinum
« Lentil: Lens culinaris
« Mung Bean: Vigna radiata

+ Mash Bean: Vigna mungo

Figure 2.3:Pulses
3. Vegetables J

« Potato: Solanum tuberosum
«  Onion: Allium cepa

Figure 2.4:Vegetable
19
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«  Tomato: Solanum lycopersicum

« Garlic: Allium sativum

- Eggplant (Brinjal): Solanum melongena
4. Fruits

- Mango: Mangifera indica

« Citrus (Kinnow): Citrus reticulata

- Dates: Phoenix dactylifera

« Guava: Psidium guajava

- Banana: Musa paradisiaca

- Apple: Malus domestica Figufe 2.5:Fruits
5. Spices

+ Chilies: Capsicum annuum

«  Turmeric Curcuma longa

« Coriander: Coriandrum sativum
6. Fodder Crops

- Berseem (Egyptian Clovef): Trifolium alexandrinum

+ Lucerne (Alfalfa): Medi€ago sativa

«  Sorghum: Sorghumgbicolor

- Oat: Avena sativa Figure 2.7: Fodder(Oat)
7. Medicinal Plants

«  Henna (Mehndi): Lawsonia inermis

- Isabgol (Psyllium Husk): Plantage ovata

«  NeemuAzadirachta indicd

- ‘Basil(Tulsi): Ocimumbasilicum _ Isabgol = Henna
Figure 2.8: Medicinal Plants

Figure 2.6: Spices

EconomicSignificange of Minor Crops in Pakistan

Minor crops, though'notas preminent as major crops, play a significant role in
Pakistan’s agricultural seconomy. These crops include oilseeds (sunflower,
canola, sesame), pulses (gram, lentils, mung beans), fruits (mangoes, citrus,
dates), vegetables (potatoes, onions, tomatoes), and spices (chilies, garlic,
turmeric). They contribute to food security, employment, export earnings, and
industrial raw materials.

Oilseeds like sunflower, canola, and sesame are crucial for reducing Pakistan’s
reliance on imported edible oils. Increasing the production of these crops can
save billions in foreign exchange and meet the growing domestic demand for
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cooking oil. Similarly, pulses are an important source of plant-based protein
and are widely consumed in households, contributing to nutritional security
and rural incomes.

Vegetables and fruits contribute significantly to export earnings and rural
livelihoods. Mangoes, citrus, and dates, in particular, are major export
commodities that bring in foreign exchange. Vegetables like onions and
potatoes are staple foods that support domestic markets and are also
exported to neighboring countries, boosting the economy.

Spices such as chilies, garlic, and turmeric play a dualgoléyby enhancing food
flavors and supporting agro-based industries. Chilies\from Sindh and garlic
from Punjab are exported to international markets,igenerating revenue and
creating employment in rural areas.

2.5 Fodder Crops

Fodder crops are essential for feeding livestock'in Pakistan, contributing to the
dairy and meat industries. Here isga list of*€éommonly grown fodder crops in
Pakistan along with their botanicallnames:

Figure 2.9™Gedder Crops

1. Barseem (Egyptian Clovex)
« Botanical Name: Trifolium alexandrinum

2. Lucerne (Alfalfa) 4 ] . ) )
- Botanical Name: Medicago sativa Interesting Information

3. Sorghum (Jowar) * Saffron, derived from the
- Botanical Name: Sorghum bicolor crocus flower, is the most

4. Maize (Corn) expensive spice in the
- Botanical Name: Zea mays world. It takes 75,000

5. Oat flowers to produce just one
- Botanical Name: Avena sativa L pound of saffron! )
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6. Barley

- Botanical Name: Hordeum vulgare
7. Millet (Bajra)

+ Botanical Name: Pennisetum glaucum
8. Sudan Grass

« Botanical Name: Sorghum sudanense

10. Guar (Cluster Bean)
- Botanical Name: Cyamopsis tetragonoloba

1. Sorghum (Sorghum bicolor)
- Importance: Sorghum is a drought-
resistant fodder crop, making it ideal
for arid and semi-arid region$§ in
Pakistan. It is a fast-growing “erop
that provides high biomass yield,
even under harsh environmental
conditions.
+ Uses:
o Used as green,foddet, silage, and hay for livestock.
o Serves,as a grain crop for animal feed and human consumption
in certainyregions.
o Its'stalks can be used_as fuel’'and/organic mulch.

Figure 2.10:Sorghum

2. Berseem Wrifalisfm alexandfthum)

- Importance: Knownmsyas "“King of
Fodders," berseem(is highly nutritious,
palatable, and _provides a continuous
supply of green fodder during winter
and early springs

« Uses:

o A rich source of protein for
livestock, improving milk and
meat production.

o Helps improve soil fertility through nitrogen fixation.

o Commonly fed fresh or as silage and mixed with other fodders.

Figure 2.11: Berseem
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3. Alfalfa (Medicago sativa)
Importance: Alfalfa, often called
“Lucerne," is one of the most
nutritious and long-lasting fodder
crops. It is highly adaptable to
diverse climatic conditions.
« Uses:

o A rich source of protein,
vitamins and minerals for
dairy and meat-producing
animals.

o Can be fed fresh, dried as hay, of. madejinto silage.

o Improves soil structure and fertility'byfixing nitrogen.

4. Oats (Avena sativa)
Importance: Oats are an
important winter foddek., crop,
known for their fast growthiyand
high nutritional value.
Uses:

o Used ‘s green fodder, hay,
or silagefor livestock.

Figufe 2.12: Alfalfa

o. Rich iny carbohydrates, it Figure 2.13: Oats
enhances livestock’energy levels, contributing to higher milk and
meat yields.

o, Can be mixed with other crops like berseem for a balanced feed.

5. Millet (Pennisetum gl@ucum)

- ImportancesMillet is“@summer fodder crop that thrives in drought-
prone and sandy soil areas, making
it essential for arid zones of
Pakistan.

« Uses:

o Fed as green fodder or hay to
livestock, especially in dry
regions.

o Provides high energy
content, improving the weight and productivity of animals.
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o Can be used for grain production in areas where food security is
a concern.

6. Guar (Cyamopsis tetragonoloba)
- Importance: Guar is a drought-
tolerant leguminous crop that
grows well in arid regions. It is
highly valued for its dual purpose of
fodder and industrial use.
« Uses:
o Its green pods and plants are
used as nutritious fodder for livestoek,
o Guar seeds are processed_to producewguar gum, used in the
food, textile, and pharmaceuticalindustries.
o Improves soil fertility throdgh nitrogen fixation, enhancing the
productivity of subsequent crops.

Figlire 2.15: Guar

2.6 Cropping System

A cropping system refers.to'the sequence, arrangement, and management of
crops grown on a particular, piece of land over a specific period of time. It
encompasses the practices and strategiessused by farmers to cultivate crops to
maximize productivity,isustainability,@nd proefitability while ensuring efficient
use of availableresources such as so6il, water, and climate.

The cropping, system integratesyvariousyfactors such as crop selection,
rotation,, TAtercropping, mixed cropping, and other farming practices to
achieve desired agricultural goals. Its purpose is to maintain soil fertility,
reduce pests and diseases, enhance biodiversity, and increase overall farm
efficiency.

Importance

A well-designed cropping system contributes to sustainable agriculture by
improving soil health, conserving resources, increasing productivity, and
mitigating the risks associated with climate variability and market fluctuations.

Cropping System of Punjab

Punjab, the agricultural heartland of Pakistan, has a well-developed cropping
system that is highly diverse and tailored to its fertile soils, extensive irrigation
network, and favorable climatic conditions. The cropping system in Punjab is
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primarily influenced by its two main cropping seasons, Rabi (winter) and
Kharif (summer), along with specific cash and subsistence crops that align
with market demands and local needs.

1. Major Crops in Punjab’s Cropping System

Rabi Crops (Winter Cropping Season)
« The Rabi season starts in October/November and ends in April/May.
Major crops:

o Wheat (Triticum aestivum). The dominant crop in the Rabi
season, forming the backbone of Punjabs food, security.

o Barley (Hordeum vulgare): Cultivated ‘on_a smaller scale for
fodder and malting purposes.

o Oilseeds: Mustard (Brassicagitincea) and’canola (Brassica napus)
are grown for edible oil pfodugtien:

o Pulses: Chickpea (Cicer artetinum), commonly known as gram, is
grown in rain-fed areas of Puhjab.

o Vegetables: Potatoes, garlic, onions, and spinach are grown as
winter crops in yarious parts of Punjab.

Kharif Crops (Summer Cropping Season)
The Kharif season starts in April/May and ends in October/November.
Major crops:
o Rice"(Oryza sativa): Grownn“the central and northern regions
of Punjab, contributing significantly to exports.
o Cotton (Gossypium hirsutum): A key cash crop for the textile
industry, primarily grownjin southern Punjab.
o). Sugarcane [(Saccharum officinarum): Cultivated for sugar
production and ethanol extraction.
o Maize (Zea mays): Grown for food, feed, and industrial uses.
o Millets; Bajra (Pennisetum glaucum) and sorghum (Sorghum
bicolor) are grown in arid and semi-arid areas.
o Vegetables: Tomatoes, cucumbers, and chilies dominate the
Kharif vegetable system.

2. Cropping Patterns in Punjab

Punjab's cropping system is characterized by a mix of crop rotation,
intercropping, and double cropping, which helps optimize resource use and
maintain soil fertility.
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Crop Rotation:

o Common crop rotations include wheat followed by rice or
cotton. Pulses are often rotated with cereals to enhance soll
fertility through nitrogen fixation.

o In sugarcane areas, wheat or fodder crops are rotated to
maintain soil health.

Double Cropping:

o Farmers grow two crops within a year on the same piece of land.
For instance, wheat is followed by maize orrice, depending on
the water availability.

Intercropping:

o Cotton is often intercropped with mung,bean (Vigna radiata) to
maximize land utilization and income.

o Sugarcane is intercroppedywith fodder or vegetables during its
early growth stages.

2.7 Types of Cropping Systems

A cropping system refers ,ta the way crops are grown and managed on a
particular piece of land. Different®Cropping systems are employed to optimize
resource use, maximize yieldsvand ensure sustainability. Below are the major
types of cropping.systems, commonlyracticed worldwide:

1. Mono cygopping

Definition:ihe practice0f'growingia single crop on the same piece of
land'year after year.

Example: Continuaus cultivation of wheat, rice, or maize.

Advantages: Simplicity in management, mechanization, and pest
control.

Disadvantages.<Soil nutrient depletion, pest build-up, and increased
vulnerability to'¢rop failure.

2. Crop Rotation

Definition: The practice of growing different crops on the same piece
of land in a sequential manner over time.

Example: Wheat in one season, followed by legumes like chickpea in
the next season.

Advantages:
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o Enhances soil fertility through nitrogen fixation by leguminous
crops.
o Breaks pest and disease cycles.
- Disadvantages: Requires planning and expertise in crop selection.
3. Mixed Cropping

- Definition: The practice of growing two or more crops together on the
same piece of land without any specific arrangement.

- Example: Growing maize and beans together in rain-fed areas.
Advantages: Reduces the risk of crop failuré and provides diverse
outputs.

Disadvantages: Difficult to manage cropsywith, varying growth habits
and nutrient needs.
4. Intercropping

- Definition: The practice of growing two or more crops simultaneously
on the same piece of land in.,a specifielarrangement.

-+ Types of Intercropping:

o Row Intercropping; Crops are grown in rows (e.g., maize and
cowpea).

o Strip Intercropping: Crops are grown in alternating strips (e.g.,
wheatiand mustard).

o Relay, Intercropping: A¢second,crop is planted before the first
crop is harvested (e.gg'wheat followed by cotton).

Advantages:
emmMaximizes resource ‘utilization (e.g., sunlight, water, and
nutrients).

o “Reduces soil erosion'and improves soil health.
Disadvantages: Requires’skilled management.
5. Sequential Cropping
- Definition: Growing two or more crops on the same land in a sequence
within a year.
Example: Wheat in the Rabi season, followed by rice in the Kharif
season.
Advantages:
o Efficient use of land and growing season.
o Increases productivity and income.
Disadvantages: High labor and input costs.
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6. Alley Cropping
- Definition: Growing crops in the alleys between rows of trees or
shrubs.
- Example: Maize planted between rows of Leucaena trees.
Advantages:
o Reduces soil erosion and enhances biodiversity.
o Provides additional products like fuelwood or fodder.
- Disadvantages: Competition between crops and trees for sunlight and
nutrients.
7. Strlp Cropping
Definition: Growing different crops in strips aleng the contours of land
to prevent erosion.
Example: Alternating strips of wheat and lentils.
- Advantages:
o Reduces wind and water erosion!
o Enhances soil conservation.
Disadvantages: Requireswyproper land division and planning.

8. Agroforestry
- Definition: Integratingitrees and shrubs with crops and/or livestock on
the same piecetef land.
- Example! Planting fruit treesswithvegetables or fodder crops.
Advantages:
op.IMproves soil fertility and biodiversity.
o Offers economic benefits through diversified outputs.
- Disadvantages: Long-term commitment is required for tree
management;

9. Mixed Farming
- Definition: Theicombination of crop production and livestock farming
on the same piece of land.
Example: Growing maize alongside rearing cattle.
Advantages:
o Reduces dependency on one source of income.
o Efficient recycling of farm resources (e.g., manure as fertilizer).
- Disadvantages: Requires significant investment and labor.
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10. Ratoon Cropping

Definition: The practice of allowing the regrowth of crops from the
residual parts (e.g., stubble or roots) after harvesting.
Example: Sugarcane and banana.
Advantages:
o Saves the cost of replanting and early maturity of crops.
o Increases productivity of perennial crops.
Disadvantages: Declining yields over time due to nutrient depletion.

O XERCISE S S

Multiple Choice Questions (MCQs)

1.

What is the primary goal of cropgotation?

a) Increase soil erosion p)"Maintain soil fertility and reduce
pests

¢) Grow the same crop every year d) Reduce biodiversity

Which crop is known fopmagdifig nitrogen to the soil?

a) Wheat b) Rice

c) Legumes (e.g., beans, peas) d) Corn

What is a compron cropping pattern in the Indus Plains of Pakistan?
a) Wheat-Rice retation b) Maize-Potato rotation

c) Barley#Fruitirotation d) Cotton-Sugarcane rotation
Whichyfacter dées NOT affect cropWprdduction?

arClimate b) Market demand

) Soil type d) Farmer's favorite color

. Whatl¥s the main bg@nefit offintercropping?

a) Increases soil erosion

b) Reduces®biodiversity

¢) Optimizes resource use and reduces pests

d) Requires less [abor

Which region in Pakistan is known for fruit orchards like apples and
apricots?

a) Indus Plains

b) Coastal Areas

¢) Mountainous Regions (Khyber Pakhtunkhwa, Gilgit-Baltistan)

d) Arid Deserts
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Short Questions

What is crop rotation, and why is it important?

Name two crops that are commonly grown in a wheat-rice rotation.
How do legumes benefit the soil in a crop rotation system?

What is the main challenge of farming in arid regions of Pakistan?
What is intercropping, and how does it help farmers?

Why is terracing used in mountainous regions for farming?

What is the limitation of Mono-Cropping?

Long Questions

NowuhAwn =

1. Explain the economic significance of major crops‘grewn in Pakistan.
2. How do climate and water availability play arolein cropping pattern?

Inquisitive Questions

1. If you were a farmer in a water-scarcesregion, which cropping pattern
would you choose and why?

2. How can modern technology improve the efficiency of crop rotation
and intercroppingssystems?

Interesting Informatien

o Brazil is the largest producer ofésugarcane, using it
Aot only for sdgarbut also for biofuel production
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UNIT-3:

PRODUCTION TECHNOLOGIES OF
MAJOR RABI AND KHARIF CROPS

[ Students learning Outcomes:

Students will be able to

» Define Rabi crops and its importance

* Explain production technologies of major bi@
» Define Kharif crops and its importance \

* Explain production technologies of mam rops

y 4
3.1 Rabi Crops
Rabi crops are agricultural crops sown in the winter season and harvested in
the spring. These crops are primakily grown’in regions with a distinct winter
season and require cooler tempefatures during their growth phase and warm,
sunny weather for ripening and harvesting.

/7 |

Characteristics of Rabt Ggops
1. Sowing Season: Late:October to December.
2. Harvesting Season: March to Maya
3. Climatic Requirements:
o Require cooler temperatures (10°C to 20°C) for germination and
growths
emuDepend on residual “seil moisture from monsoon rains or
irrigation.
4. Irrigation: Since 'they are grown during the dry season, proper
irrigation is ofteniessential for good yields.
Examples of Rabi Crops
1. Wheat
2. Barley
3. Gram
4. Mustard
5. Peas
Importance of Rabi Crops
Rabi crops hold significant importance in agricultural economies like Pakistan
due to their contribution to food security and economic stability. Chief among
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them is wheat, a staple food crop that provides the primary source of calories
for the population. Other rabi crops like barley, chickpea, and mustard also
play a vital role in meeting the nutritional and dietary needs of the people.
These crops help reduce dependency on imported food items, ensuring self-
sufficiency and stability in the national food supply.

Economically, rabi crops contribute substantially to the GDP and rural
livelihoods. Crops like wheat and mustard are essential for industries such as
flour and oil milling, providing raw materials for value-added products.
Moreover, rabi crops generate income for farmegs; “ereate employment
opportunities in agriculture-related sectors, and“enhance raral development.
Their cultivation also supports small-scale _industries, including those
producing seeds, fertilizers, and farm machinery.

3.2 Production Technologie§ ofdvajer Rabi Crops

3.2.1 Production Technology of Wheat
Wheat(Triticum aestivum) is one“of the most
important staple food crops “in, the world,
particularly in countries‘like Pakistan, where it
plays a vital role in ensuring, food security and
supporting  the “agricultural  economy.
Following are the,key, steps involved in/ the
production,technology of wheat: Figure 3.1: Wheat

1. Clingatg,anN§oil Requireménts

- Climate: Wheat thrives in regions with cool winters and warm
summers. It requires temperatures of 10°C to 25°C during growth and
dry conditions’duringthanvesting.

Soil: Wheat grows best in well-drained loamy soils with a pH of 6.5 to
7.5. Fertile soils, rich in organic matter and moderate water-holding
capacity are ideal.

2. Seed Selection and Preparation
Seed Quality: Certified, disease-free, and high-yielding varieties should
be selected based on the agro-climatic conditions of the region.
Seed Rate: Approximately 40-50 kg of seed per acre is recommended,
depending on the variety, sowing time and method.
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Seed Treatment: Treating seeds with fungicides (e.g., carbendazim)
and insecticides ensures protection against seed-borne diseases and
pests.
3. Land Preparation
Plough the field 2-3 times to create a fine seedbed.
- Remove weeds and ensure proper leveling for uniform irrigation.
Use a cultivator or rotavator for thorough soil preparation.
4. Sowing Methods and Time
Sowing Time:
o Optimal sowing time in Pakistan is‘fromglate’ October to mid-
November.
o Delayed sowing reduces yield potential
Sowing Methods:
o Broadcasting: Seeds are'scattered manually; this method is less
efficient.
o Drill Sowing: Seedsyare placed in rows 20-25 cm apart using a
seed drill, ensuripngeuniferm distribution and proper depth.
o Zero Tillage:; \Used'in areas with minimal soil disturbance,
particularly‘after rice’harvesting.
Important Varieties: Punjab is the largest wheat-producing province in
Pakistan, and severalthigh-yielding and disease-resistant wheat varieties are
cultivated therg. Some “of the important wheat varieties grown in Punjab
include:

kor Itkigated Area: For Barani Area:
Urooj-22 Urooj-22
Nishan-21 Nishan-21
Dilkash-20 Markaz-19
Sadig-21 Barani-17
Akbar-19 Pakistan-13
Anaj-17 Fateh Jung-16
Nawab-21

Rahbar-21

Duram-21

5. Fertilizer Management
Nitrogen (N): 60-100 kg per acre for vegetative growth.
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Phosphorus (P): 30-50 kg per acre for root development and seed
setting.
Potassium (K): 25-30 kg per acre for overall crop health.
Application: Fertilizers should be applied in splits, with basal doses at
sowing and top dressing at the tillering stage.
6. Irrigation
Wheat requires 4-6 irrigations depending on soil type and weather
conditions. Critical stages for irrigation are:
o Crown Root Initiation (CRI): 20-25,days after sowing.
o Tillering Stage: Promotes maximum tilleridevelopment.
o Booting and Grain Filling: Criticalfor grain size and yield.
7. Weed Control
Weeds compete with wheat for mnutrients, water, and sunlight, reducing
yield.
Use pre-emergence herbicides like PeAdimethalin and post-emergence
herbicides like Isoproturon:
Manual weeding can also be practiced during early crop growth stages.
8. Pest and Disease Mafagdment
Common  pests “include aphids,
armyworms, % and  termites. _gUse
insecticidessor biocontrol methéds.

- Diseases/like rust (stem, leaffandistripe
rust) “Sandwypowdery #mildew “are
controlledy, using _fungicides, (e.g.,
Mancozeb) and resistant varieties.

9. Harvesting

Maturity Indicatorsi=Grains turn
hard, and “the #crop turns golden
yellow. Moisture, content should be
around 20% for safe harvesting.
Methods: Use sickles for manual
harvesting or combine harvesters for
mechanized harvesting.

- Yield: A well-managed wheat crop can yield 40-60 maunds (1.5-2.5
tons) per acre.

Figure 3.2: Pest and Disease

Figure 3.3: Harvesting
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10. Post-Harvest Handling
- Threshing: Separate grains from chaff using threshers or combine
harvestors.
Drying: Grains should be dried to a moisture content of 10-12% for
safe storage.
Storage: Store in moisture-free roomsor bags to prevent fungal growth

3.2.2 Production Technology of Barley

Barley (Hordeum vulgare) is one of the
oldest cultivated crops, known for its
adaptability to a wide range of climates
and soil conditions. In Pakistan, barley
is mainly grown in arid, semi-arid, and
marginal lands, where other cereals

may not thrive. It is used for food, Figure 3.4: Barley

fodder, and brewing, making, it an important crop for both subsistence and
commercial purposes. Below afé the steps and considerations involved in
barley production technology:

1. Climate andSoifReq@lirements

- Climate: Barley is highly adaptablefand can grow in temperate, sub-
tropicaland semi-aridgregionsy, It requires cool weather during growth
(102C-15°C) and warm, dry conditions for ripening.

Soil: Barley grows best in well-drained sandy loam or loamy soils with a
pH of 6.5 to7.5. It tolerates saline and alkaline soils better than wheat.
2. Seed Selection@udgPreparation

- Seed Quality:) Use certified, disease-free seeds of high-yielding
varieties suited to local agro-climatic conditions.

- Seed Rate:

o 45-60 kg per acre for irrigated areas.

o 30-40 kg per acre for rain-fed areas.
Seed Treatment: Treat seeds with fungicides like Thiram or
Carbendazim (2-3 g/kg of seed) to prevent from seed-borne diseases.
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3. Land Preparation
« Ploughing: Prepare the land by ploughing 2-3 times followed by
leveling to ensure good seed-to-soil contact.
- Weed Control: Remove weeds before sowing to reduce competition
for nutrients and water.
4. Sowing Methods and Time
- Sowing Time:
o Forirrigated areas: Mid-November to early December.
o Forrain-fed areas: Late October to early November.
Sowing Methods:
o Drill Sowing: The most effective method, with rows spaced 20—
25 cm apart for uniform seed placement:
o Broadcasting: Seeds arefscatteredwmanually but may result in
uneven germination.
Important Varieties: Barley, is an important crop in Punjab, primarily
grown for fodder, grain, and industrial uses. Some of the important
barley varieties sown in Punjab,include: Jauar-17, Jauar-21, Talbina-21,
BARI-Barley1, PB-95¢ Sultan-17, Punjab Barley-1 and Punjab Barley-2.
5. Fertilizer Management
-+ Nitrogen (N): 40-60 kg/acre, splitybetween basal application and top
dressing during tillering.
Phosphorus (P): 30-40 «kg/acre at sowing for root and seed
development:
Potassium (K): 20-25%kg/acrenfor improved grain quality and stress
tolerance.
Organic Manures: Use farmyard manure (FYM) or compost to improve
soil fertility and structure.
6. Irrigation
Barley is droughtstolerant and requires less water than wheat. However,
timely irrigation is critical for optimal yield:
o First irrigation at crown root initiation stage (20-25 days after
sowing).
o Second irrigation at flowering stage .
o Additional irrigations may be required depending on soil and
climatic conditions.
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7. Weed Management
+ Manual Weeding: Early weeding (15-30 days after sowing) is essential
to reduce competition.
+ Herbicides: Pre-emergence herbicides like Pendimethalin can be used
to control grassy and broadleaf weeds.
8. Pest and Disease Management
«  Common Pests: Aphids and cutworms. Control using insecticides or
biocontrol agents like neem-based products.
- Diseases:
o Stripe Rust: Apply fungicides like Mancozeb of Propiconazole.
o Powdery Mildew: Controlled by sulfur-based fungicides.
« Use resistant varieties and crop rotation te minimize pest and disease
incidence.
9. Harvesting
« Maturity Indicators: Barley is ready t6 harvest when the grains turn
golden yellow and the moisture content drops to 20-25%.
+  Methods:
o Manual hafvesting using sickles.
o Mechanized harvesting with combine harvesters in large fields.
- Timely harvesting prevents grain shattering and ensures better quality.
10. Post-Harvest Hangling
- Threshing: Use threshers to_separate grains from the chaff.
- Drying: Dry the grains to 40-12% moisture for safe storage.
- Storage:Store in clean, dry, and pest-free conditions to prevent fungal
infections and pest infestations.
Yield Potential
« Under ideal gonditions, barley yields 25-35 maunds (1-1.4 tons) per
acre in irrigatedareas, and 15-20 maunds (0.6-0.8 tons) per acre in
rain-fed areas.
3.2.3 Production “Technology of
Potato
Potato (Solanum tuberosum) is an important
crop grown worldwide for food and
industrial uses. It is a vital source of nutrients
like Vitamin C, Potassium and Vitamin B6. Figure 3.5: Potato
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1. Soil and Climate
+ Soil: Potatoes grow best in well-drained, loose, and fertile soils like
sandy loam or loam with a pH of 5.5-6.5.
- Climate: Cool weather is ideal, with temperatures between 15-20°C.
Frost and extreme heat can damage the crop.
2. Land Preparation
+  Plow the field 2-3 times to make the soil loose and weed-free.
« Add well-decomposed organic manure (e.g., compost or farmyard
manure) to improve soil fertility.
3. Seed Selection and Treatment
+ Use certified, disease-free potato seeds (tubers).
- Suitable seed size is 35mm to 45mm weighing about 40 to 50
grams.
Cut tubers into small pieces, each'with at least 1-2 eyes (buds) (for
autumn crops).
- Treat seeds with fungicides to prevent diseases.
4. Planting
Time: Plant in Octeber-Noyember for autumn crops and February—
March for spring crops.
Spacing: Plant seeds 20-25 cm apart in rows spaced 60-75 cm apart.
+ Depth: Plant 5<7 cm deep.
Importang,Potato Varieties in Pynjab
+ Lady ressetagFaisalabad/White, Esmee, Rudolf, Kuroda, Sadaf-16, PRI

Red"Asterix
N »
5. FertiliZers Do You Know?
Apply balanced fertilizers: The International Potato Center in Peru

o Nitragen (N): 100-120 kg/ha | holds a collection of over 4,000
o Phosphofus (P): 60-80 kg/ha | varieties of potatoes, including some
o Potassium (K): 100-120 kg/ha\_thatarepurpleand blue!
Split nitrogen application: half at planting and half during earthing up.
6. Irrigation
Potatoes need regular watering, especially during tuber formation.
« Avoid waterlogging, as it can cause tuber rot.
7. Weed Control
+  Remove weeds manually or use herbicides.
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« Earthing up (mounding soil around plants) helps control weeds and
supports tuber growth.
8. Pest and Disease Management
« Pests: Aphids, cutworms and potato tuber moth.
- Diseases: Late blight, early blight, common scab, bacterial wilt and
potato virus Y.
- Use pesticides and fungicides as needed, and practice crop rotation.
9. Harvesting
+ Harvest when leaves turn yellow and dry (usually™90-+120 days after

planting).
 Dig out tubers carefully to avoid damage.
10. Storage
- Store potatoes in a cool, dark and dry place t6 prevent sprouting and
rotting.

3.3 Kharif Crops

In Pakistan, the Kharif season__usually begins in April -May with sowing and
ends in October -November (with harvesting. Examples of Kharif crops include
rice, maize, cotton, sugarcanepand sorghum (Sorghum bicolor). These crops
require warm temperatures, long daylight hours, and ample water during their
growing period.

Importance @t KRarff Crops

Kharif crops ‘playtasvital role jn the agricultural economy of Pakistan. They
provide essential,raw materials for industries and contribute significantly to
food security. Crops like rice, cotton, sugarcane, and maize are major
contributors to exports and GDP. For example, cotton serves as the backbone
of the textile industfy, which“is®the largest sector in Pakistan's economy, while
rice is a key export'eommodity, earning valuable foreign exchange. Sugarcane
supports the sugar industry, meeting the country's sweetener demand and
providing employment to millions.

Additionally, Kharif crops contribute to rural livelihoods by providing income
to farmers and creating jobs in agriculture-related sectors. They also help
sustain livestock through the supply of fodder from crops like maize and
sorghum. Moreover, their cultivation promotes the efficient utilization of water
resources during the monsoon season and helps maintain soil fertility,
ensuring sustainable agricultural productivity.
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3.4 Production Technologies of Major Kharif Crops

3.4.1 Production Technology of Cotton
Cotton (Gossypium spp.) is a vital cash crop in
Pakistan and is often referred to as "white
gold" due to its significant contribution to the
textile industry and exports. Producing high-
quality cotton with optimal yield requires
adopting modern and efficient production
practices.
1. Climate and Soil Requirements
- Climate:
o Cotton thrives in a hot andssemi-afid climate with temperatures
ranging from 21°C to 30°C.
o It requires a frost-free period/of about 180-200 days and
moderate rainfall (600-800 mm).
Soil:
o Well-drained, déeploamy soils with good water retention and a
pH of 6.5 to\8.0"are ideal.
o Avoid waterlogged soils or areas prone to salinity and alkalinity.
2. Varieties
« Choose high=yielding and pest-resistant varieties based on the region
and«limate. Popular varieties in Pakistan include:
o Bt Cotton (biotegh catton resistant to certain pests)
BS-15, FH-938m RH-668, NIAB-1048, NIAB-545 MNH-1016,
MNH1026, CEMB-100, Diamond-2, Siam-32.
o Non-Bt Varieties: MNH-786, CIM-610, NIAB Kirn, NIBGE-2.
3. Land Preparatigfi
Plough the field 2-3 times followed by harrowing to ensure a fine
seedbed.
Use a rotavator to break clods and ensure proper leveling for uniform
water distribution.
Apply organic matter or compost during land preparation to enhance
soil fertility.
4. Sowing Time and Methods
Sowing Time:
o In Sindh: Late April to early May.

40

figurg/3.6: Cotton

NOT FOR SALE-PESRP



/7 ___________________________________________________// |

o In Punjab: Mid-May to early June. Now it is recommended to
sow during March to reduce pests pressure.
- Seed Rate: 8-10 kg per acre for optimal plant population.
- Planting Methods:
o Ridge planting or flatbed planting using a seed drill for uniform
sowing.
Maintain spacing of 9-12 inches between plants and 30-45 inches
between rows to ensure proper sunlight and air circulation.
5. Seed Treatment
- Treat seeds with fungicides (e.g., Carbendazim”or»Thiram) to prevent
seed-borne diseases.
Use bio-pesticides or insecticides to protect againstinitial pest attacks.
6. Fertilizer Management
Nitrogen (N): 50-70 kg per acrefift split doses for vegetative growth
and boll development.
«  Phosphorus (P): 30-50 kg per acre for strong root development.
- Potassium (K): 25-40 kg per acre tovehhance boll size and fiber quality.
«  Apply fertilizers based on $gil testing, and incorporate organic manure
for balanced nutrition.
7. Irrigation
Water Requirements: Cotton requires 6-8 irrigations depending on
soil type and, weather.
- Critical Stages:
o Firstiifrigation 30-40 days after sowing.
o At flowering, boll formation; and'boll development stages.
Avoid ‘watemstress during ctitical stages, but do not over-irrigate as it
canlead.to root diseases and nutrient leaching.
8. Weed Ggntrol
+ Use pre-emergence herbicides like Pendimethalin to control weeds.
+ Perform manual"weeding”and hoeing 2-3 times during early growth

stages.
+ Maintain cleanffields to prevent competition for nutrients, water, and
sunlight.
9. Pest and Disease Management
Pests:

o Bollworms: Use Bt cotton or apply insecticides like Spinosad.
o Whitefly: Manage using Imidacloprid or Neem-based sprays.
Diseases:
o Cotton Leaf Curl Virus (CLCV): Use virus-resistant varieties and
control whitefly populations.
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o Root Rot and Fusarium Wilt: Ensure proper drainage and use
resistant varieties.
10. Harvesting
- Harvesting begins when 50-60%
of the bolls open.
Manual picking is preferred for
better quality but mechanized
harvesting is also practiced in
larger fields.
Ensure proper handling during
picking to avoid contamination Figufe 30: M&hine Picking the Cotton
of lint.
11. Post-Harvest Management
Ginning: Separate the lint from the seeds to prepare the cotton for
processing.
Storage: Store the cotton indry, ventilated areas to prevent moisture
accumulation and fungal growth.
Marketing: Grade ahd pack cotton for sale in domestic or international
markets.

3.4.2 Productioni] echnology of Rige

Rice (Oryza sativa) isya major staple foad gropin Pakistan and plays a vital role
in food security'and export earnings. Effectivé production technology ensures
high yield, good, grain quality, and eeconomic returns.

Figure 3.8: Rice plants and seeds
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1. Climate and Soil Requirements
« Climate:
o Rice is a tropical and sub-tropical crop that requires high
temperatures (20-37°C) and abundant water.
o It thrives in areas with a long growing season and high humidity
during its growth phase.

o Rice grows best in clay or loamy soils with good water retention
capacity.
o The ideal pH range is 5.5 to 7.5, with propér drainage to avoid

waterlogging.
2. Varieties

« Use high-yielding and disease-resistant' varieties suitable for different
regions in Pakistan.
o Basmati Varieties: Basmati=385, Super Basmati and PK -1121 for
aromatic rice.
Super Gold, SuperBasmati-2019, Basmati-515, Punjab Basmati,
Shaheen Basmati
o Non-Basmati Varieties: IRRI-6, IRRI-9, and KSK-434 for coarse
grain. NIAB=2013,"N#AB ST-9.
3. Land Preparatiog
+ Prepare the land thoroughly with 2+3_ploughings followed by planking
to achievé a fine seedbed.
+ Levelthe'field for uniformdwater distribution.
4. Sowing,Methods
+ Nursery Raising:
o Use healthy, certified!seeds
(10-15 kg"per-acre_for fine
varieties, 20-25 kg for
coarse varieties).

o Raise the “seedlings in a
well-prepared, moist nursery

bed.
© Transplant them into the
main field after 25-30 days. Figure 3.9: Transplanting Nursery

+ Direct Seeding:
o Broadcast pre-germinated seeds or use a seed drill for line
sowing in puddled fields.
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5. Sowing Time
Punjab and Sindh:
o Fine varieties (e.g., Basmati): Early June to mid-July.
o Coarse varieties (e.g., IRRI): Late May to mid-June.
6. Fertilizer Management
Fertilizers should be applied based on soil testing. General
recommendations are:
o Nitrogen (N): 60-80 kg per acre in 2-3 split doses (at
transplanting, tillering, and panicle initiation).
o Phosphorus (P): 30-40 kg per aecre“iat the time of land
preparation.
o Potassium (K): 20-30 kg per.acre to'improve grain quality.
Apply organic matter or farmyard manure/(10-12 tons per acre) to
enhance soil fertility.
7. Irrigation
Rice is a water-intensive €rop, requiring 18-20 irrigations during the
growing season.
Key irrigation stages:
o During transplanting.
o Attillering and flowering stages.
o Avoid water stress during grainfilling.
Maintain‘a water level of 2—4%inches in the field for most of the growing
period:
8. Weed"Control
Use, pre-emergencgé herbicides like Butachlor or Pendimethalin to
control weeds.
Perform mandal ‘weeding 2-3 times during the crop’s early stages to
reduce competition.
9. Pest and Disease Mjanagement
Major Pests:
o Stem borers, leaf folders and rice hoppers can be controlled
with insecticides like Chlorpyrifos or biological control agents.
Diseases:
o Blast and bacterial leaf blight are common diseases; manage
them using resistant varieties and fungicides like Carbendazim.
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10. Harvesting
« Harvest when grains reach physiological
maturity, which is when 80-85% of the
grains turn golden yellow.
- Avoid delayed harvesting to prevent grain
shattering and quality deterioration.
11. Post-Harvest Management
« Threshing: Use mechanical threshers or
manual methods to separate grains from the straws
+ Drying: Reduce moisture content to 12-14% for safe storage.
- Storage: Store in dry, ventilated facilities toyprevent mold and pest
infestation
3.4.3 Production Technology/ of
Sugarcane
Sugarcane (Saccharum officinarum) is a key.
cash crop in Pakistan, gontributing
significantly to the sugar industrs,and serving
as a raw material for{ethanol production,
animal feed, and other by=products. Efficient
production technelogy is% essential to
maximize yield and ‘quality. Figure 3.11: Sugarcane
1. Climate and $oil'ReqWfirements
- Climate:
o, Sugarcane thrives in‘tropical and subtropical climates with
temperatures‘ranging from 20°C to 35°C.
o ®lt requires a frost-free growing period of 10-12 months and
abundantsunshinesfor optimum growth.

Figure 3.10: Harvesting

o Deep, well-drained loamy soils with good organic matter and
high water-holding capacity are ideal.

o The optimal soil pH is 6.5-8.0. Avoid waterlogged and saline
soils.

2. Varieties
- Select high-yielding, disease-resistant, and region-specific varieties.

o Punjab: CP400-77, SPF-213, CPF-27, CPF247, CPF-248, CPF-249,

CPF-250, CPF-251, CPF-252, CPF253.
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3. Land Preparation
+  Ploughing: Perform deep ploughing (2-3 times) followed by leveling to
ensure a fine seedbed.
+ Leveling: Use a laser land leveler to ensure uniform irrigation.
+ Incorporate farmyard manure (10-15 tons per acre) to improve soil
fertility.
4. Seed Selection and Treatment
+ Use healthy, disease-free, and genetically pure seed canes for planting.
« Treat seed canes with fungicides like Carbendazim or hot water
treatment to prevent fungal and bacterial diseases.
5. Planting Time
« Spring Planting: February to Marchy(prefefrediin Punjab).
+  Autumn Planting: September tg Octeber (practiced in Sindh).
- Seed Rate: 8,000-10,000 three-budded setts per acre.
6. Planting Methods
+  Furrow Planting:
o Prepare furrows4-5feetapart.
o Place seed"setts horizontally at a depth of 6-8 inches and cover
them with soil.
+ Trench Planting:
o Use"deepitrenches for better'Moisture and nutrient availability,
especially in dry areas.
7. Fertilizer Man3g€ment
« Nitrogen (N): 100-120"%kg per-acre, applied in split doses (one-third at
planting, one-third at tillering, and the remaining at grand growth).
«  Phosphorus (P);50-60 kg/per acre applied at planting to enhance root
development.
+ Potassium (K):60-70 kg per acre to improve sugar content and plant
vigor.
+ Use organic matter to supplement chemical fertilizers.
8. Irrigation
- Sugarcane is a water-intensive crop, requiring 25-30 irrigations
depending on soil type and climate.
- Critical Stages:
o Germination.
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o Tillering.
o Grand growth (elongation phase).
o Ripening.

« Avoid waterlogging and drought stress for optimal growth.
9. Weed Management
+ Use pre-emergence herbicides like Pendimethalin or Atrazine at
planting to suppress weeds.
« Perform manual hoeing or mechanical weeding during early stages to
reduce competition.
10. Pest and Disease Management
+ Pests:
o Sugarcane Borers: Apply biological ¢ontrol (Trichogramma) or
chemical insecticides.
o Termites: Treat seed settsywith Chlorpyrifos.
- Diseases:
o Red Rot: Use resistant varieties and destroy infected plants.
o Smut: Treat seedsswithyfungicides before planting.
11. Harvesting
« Harvest when thefcrop matures, typically after 10-12 months (spring
planting) or 12-14 months (autumn planting).
+ Indicators of ‘maturity:
o Yellowing of lower leaves.
o WSweet juice with high sucrose content.
« se sharp knives or mechanical harvesters to cut stalks close to the
ground for maximum yield.
12. Post-Hagvest Managément
« Transport hanvésted caneto mills immediately to prevent sucrose loss.
+  Ensure proper handling to avoid contamination.

3.4.4 Productionechnology of Maize
Maize (Zea mays), also known as corn, is an
important cereal crop in Pakistan, grown for
food, fodder, and industrial purposes. It plays a
significant role in meeting the dietary and
economic needs of the country. Efficient maize
production requires the adoption of modern

: . Figure 3.12: Mai
production practices. gure ae
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1. Climate and Soil Requirements
- Climate:

o Maize is a warm-season crop and grows best at temperatures
ranging from 20°C to 35°C.

o It requires a frost-free growing season of about 120-150 days
and is sensitive to water stress, particularly during flowering and
grain filling.

- Soil:
o Grows well in well-drained, loamy soils with high organic matter.
o Soil pH should range from 5.5 to 7.5 fer optimal growth.
2. Varieties
« Use high-yielding and hybrid varieties suited to,the region.
Sargodha 2002, Super grain, Sahiwal Gold; Gohar-19
3. Land Preparation
Plough the field 2-3 times, followed" by leveling to prepare a fine
seedbed.
Ensure proper field levelifig, fopuniform water distribution.
4. Sowing Methods
Time of Sowing:
o SpringCrop: February to March.
o AutumniCrop: July to August. Maize grains are processed into
- Seed Rate: various products like corn oil,

o W8-10.kg'per acre forhybrid maize.| starch. and animal feed. The
versatility of maize makes it a

e A
Interesting Information

) Spacmg. ) ) valuable crop for both food and
o. Rows: 24-304nches a!part. industrial uses
o “Plant-to-plant: 9-12 inches.
N\ J

Sowing Method:
o Use aseed drill or hand planting for uniform seed placement.
5. Seed Treatment
- Treat seeds with fungicides like Thiram or Carbendazim to prevent
seed-borne diseases.
+ Inoculate seeds with biofertilizers to enhance germination and nutrient
uptake.
6. Fertilizer Management
Apply fertilizers based on soil testing. General recommendations:
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o Nitrogen (N): 100-120 kg per acre in split doses (at sowing, 30—
40 days, and at tasseling).

o Phosphorus (P): 60-70 kg per acre at sowing.

o Potassium (K): 40-50 kg per acre at sowing to improve grain

quality.
« Incorporate organic manure (8-10 tons per acre) to improve soil
fertility.

7. Irrigation
« Maize is sensitive to water stress during (critical growth stages,
including germination, flowering, and grain filling.
+  Provide 5-6 irrigations depending on soil'type and weather conditions.
« Avoid waterlogging and ensure proper drainage.
8. Weed Control
« Use pre-emergence herbicides“like Atrazine or Pendimethalin to
suppress weeds.
+ Perform manual weeding ot hoeing 2-3 times during the early growth
stages to reduce compétition.
9. Pest and Disease Mahagdent
+ Pests:

o Stem Bérers, armyworms, and maize aphids. Use insecticides like

Chlerpyrifes.and biologi€al control methods to manage pests.
- Diseases:

o ‘Common diseases include leaf blight, rust, and maize streak
vitus. Use resistant varieties and fungicides like Mancozeb to
control diseases.

10. Harvesting
« Harvest maize when the grains reach physiological maturity, typically
when the kernels'harden, and moisture content is around 20-25%.
« Use mechanicaller manual methods for harvesting.
11. Post-Harvest Management
+ Drying: Reduce moisture content to 12-14% to prevent fungal growth.
- Storage: Store grains in dry and ventilated storage facilities.
+  Processing: Use grains for food, fodder, and industrial purposes such
as starch and oil production.
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Multiple Choice Questions (MCQs)
1. What is the ideal temperature range for wheat growth?

a) 5°C-10°C b) 10°C-25°C
c) 30°C-40°C d) 40°C-50°C

2. Which crop is known as "white gold" in Pakistan?
a) Wheat b) Rice

¢) Cotton d ug@
3. What is the best soil type for potato cUltivation”

a) Sandy loam

¢) Rocky soil e soil
4. Which of the following is oF
a) Rice ) Maize
c) Wheat d) Cotton
5. What is the criti tion stage for sugarcane?
6 b) Tillering
d) All of the above

a) Germin
c) Grand g
6. WhIC rtlllzer essential for root development in crops?

b) Phosphorus
c) % ju
CWE op is use both

d) Zinc
d and brewing purposes?

b) Wheat
d) Maize
in pest of cotton?
b) Bollworms
d) Armyworms
 is grown during the Kharif season?
a) Wheat b) Barley
¢) Rice d) Mustard
10. What is the ideal pH range for rice cultivation?
a) 4.0-5.0 b) 5.5-7.5
c) 8.0-9.0 d) 9.0-10.0

50

NOT FOR SALE-PESRP



/7 ___________________________________________________// |

Short Questions

1.

What are Rabi crops? Give two examples.

2. Why is cotton called "white gold"?

3.

o v A

What is the importance of seed treatment in crop production?
Name two diseases of wheat and their control measures.

What is the role of phosphorus in plant growth?

Why is irrigation critical during the flowering stage of sugarcane?

Long Questions

1.

Explain the production technology of wheatyincluding land preparation,
sowing, and fertilizer management.

Discuss the importance of Khariferops in Pakistan’s economy and their
role in food security.

Describe the steps involved in the production of rice, from land
preparation to post-harvest managément.

Inquisitive Questions

1.

How can modern, technology, like drones and sensors, improve crop
yields in Pakistan?

What are the*environmental impacts of excessive fertilizer use in
agriculture, and how can theydbe minimized?
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CROP ROTATION AND
CROPPING PATTERN

Students learning Outcomes:

Students will be able to
+ Define crop rotation and discuss its objective @
* Understand the principles of crop rotation \
* Enlist different crops suitable for crop rota n
» Enlist different factors affecting cro
+ Define cropping Pattern, croppin

» Enlist different agro ecological zon
» Compare different cropping patterns

/7 |

cropping intensity

istan

4.1 Crop Rotation

Crop rotation is an agricultural practice that involves growing different types
of crops in the same area across a sequence of growing seasons. It is used to
improve soil health, ©ptimize nutrients inithe soil, and combat pest and weed
pressure.

ObjectivesoRCrop Rotatigh

The mainmebjective of crop rotationyis to maintain soil fertility and improve
crop yields. Growing thegsame crop repeatedly in a field depletes specific
nutrients from the soil, making it less productive over time. Crop rotation
involves planting different crops’in a sequence, which helps balance nutrient
levels. For example, legumes like beans and peas add nitrogen to the soail,
benefiting crops like'wheat or corn that need nitrogen to grow. This practice
also reduces the need"for chemical fertilizers, saving farmers money and
protecting the environment.

Another important objective of crop rotation is to control pests, diseases, and
weeds. Different crops attract different pests and diseases, so rotating crops
breaks the life cycle of these harmful organisms. This reduces the need for
pesticides and herbicides, making farming more sustainable. Additionally,
some crops, like deep-rooted plants, help improve soil structure and prevent
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erosion. By rotating crops, farmers can maintain healthy soil, increase
productivity, and ensure long-term sustainability of their land.

4.2 Principles of Crop Rotation

Crop rotation is a simple but smart way farmers grow different crops in the
same field over time. It helps keep the soil healthy and makes farming better.
Here are the basic principles of crop rotation:

1. Change Crops Regularly:

o Do not grow the same crop in the same field:every year. Switch it
up! For example, grow wheat one year, thén beans the next, and
maybe corn after that. This keeps the,soilifrom getting tired.

2. Use Legumes to Fix Nitrogen:

o Plants like beans, peas, and lentils ‘are special because they add
nitrogen (an important nutrient) to the soil. After growing these,
the soil becomes richer for #h€ next crop, like corn or wheat,
which needs a lot ofinitrogen.

3. Break Pest and Diseagé Gycl@s:

o Pests and'diseases often target specific crops. If you keep
changing the'erops; pests and diseases can't settle in and cause
trouble#For example, if you,grow potatoes one year and switch
to carrots, the next, potato pests won't have food and will go
away.

4. Contrel Weeds Naturally’

smmSOme crops grow fast'and cover the ground, blocking sunlight
from weeds{ Others release chemicals that stop weeds from
growing. Rotating crops helps keep weeds under control without
using 0o manyschemicals.

5. Improve SoiStuficture:

o Differentycrops have different root systems. Some roots are
deep, and some are shallow. Rotating crops helps loosen the soil
and makes it better for water and air to move through.

6. Balance Nutrient Use:

o Every crop uses different nutrients from the soil. If you grow the

same crop every year, it will use up all the same nutrients.
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Rotating crops ensures the soil does not run out of important
nutrients.
7. Include Cover Crops:

o Sometimes, farmers grow crops like clover or grasses just to
protect the soil. These cover crops prevent erosion, add organic
matter, and keep the soil healthy when the main crop isn't
growing.

8. Plan for the Long Term:

o Crop rotation is not random; it's planned. Farmers think ahead
about which crops to grow and in ‘what/rder to get the best
results over many years.

4.3 Selection of Crops Suitable,for£rep Rotation

Crop rotation is a farming practice where different'types of crops are grown in
the same area over a period of time. This helps to keep the soil healthy and
reduces the risk of pests and diseases. When selecting crops for rotation,
farmers should choose crops thathave different nutrient needs. For example,
one crop might use a lot of nitrogenifrom the soil, while another crop might
add nitrogen back into thesail. This balance helps to keep the soil fertile and
productive.

It is also important 6 choose crops thatsare not closely related to each other.
For example, rotating ‘¢orn with beans or/p€as is a good idea because they
belong to«different ‘plant families. This, reduces the chance of pests and
diseases that'targetsone type of crep. Additionally, including cover crops like
clover ‘or ryewin»the rotationr can help protect the soil from erosion and
improve 1ts, structure. By/ carefully selecting a variety of crops, farmers can
maintain healthy soil and improve their overall harvest.

4.4 Factors Affecting Crop Rotation

Following important factors affect crop rotation:

1. Soil Fertility 1 . . )
. . Interesting Information

2. Nutrient Requirements of Crops

3.  Pest and Disease Management Ancient Roman and Chinese farmers

4. Weed Control practiced crop rotation thousands of

5. Crop Root Systems years ago. They noticed that rotating

6. Climate and Weather Conditions crops like wheat with legumes improved

L soil fertility and yields. )
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7. Water Availability

8. Market Demand and Economic Value

9.  Solil Structure and Health

10. Government Policies and Subsidies

11.  Environmental Sustainability Goals

12.  Crop Growth Duration

These factors help farmers plan an effective crop rotation system for better
yields and soil health.

4.5 Cropping Pattern

Cropping pattern refers to the arrangement and.sequence of crops grown on
a piece of land over a period of time. It includes the types of crops grown,
their proportion in the total cultivatedsarea, and,the order in which they are
planted in a specific region or farm.“Gropping patterns are influenced by
factors like climate, soil type, water availability, market demand, and farming
practices.

For example, a common croppifigypattern in a region might be:

* Rice-Wheat (grownyin rotation in areas with good water supply).

* Maize-Soybean (Commofin regions with moderate rainfall).

» Cotton-Wheat (practiced in areas.with suitable soil and climate).
Cropping patternsyarendesigned to maximize land use, improve soil health,
and ensure,sustainable agricultural’production. They can vary from region to
region based'en local conditions and farming goals.

Croppiag Sthéme

Cropping Scheme refers to a detailed plan or strategy for growing crops on a

farm or in a specific’areéa overs@ period of time. It includes the selection of

crops, their arrangement, rotation, and timing of planting and harvesting to

maximize productivity,, soil health, and resource use efficiency. A cropping

scheme takes into account factors such as:

+ Crop rotation (sequence of crops grown).

* Intercropping (growing two or more crops together).

* Mixed cropping (growing multiple crops simultaneously in the same
field).

+ Climate and soil conditions.
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« Water availability.
» Market demand and economic goals.
For example, a cropping scheme might include growing wheat in winter,
followed by rice in summer, and then a legume crop like lentils to restore soil
fertility.
Cropping Intensity: It refers to the number of times a piece of land is used
for growing crops in a year or agricultural season. It is expressed as a
percentage and indicates how intensively the land is being utilized for
cultivation.
The formula for cropping intensity is:
Cropping Intensity= (T otal Cropped Area/Net Sown Area) x 100
Total Cropped Area The area where crops» are grown in a year,
including multiple crops on the same land.
Net Sown Area: The actual areawof land cultivated in a year (counted
only once, even if used multiple times):
For example, if a farmer grows tw@ crops (wheat and rice) on the same land in
a year, the cropping intensity®would be 200%. Higher cropping intensity
means more efficient usé.of land, often achieved through practices like double
cropping or intercropping.

4.5.1 FACTORS AEFECTING CROPPING PATTERN/SCHEME

The cropping pattern, orischeme refers.to the arrangement of crops grown in a
particular atea aver time. One of the main factors affecting this is the climate,
including rainfall, “témperature; and sunlight. Crops need specific weather
conditions to grow well, sosfafmers cheose crops that suit their local climate.
For example, rice requires a lot of water, so it is grown in areas with heavy
rainfall or good irrigation facilities. On the other hand, crops like wheat or
barley grow betterdn coaler, drier conditions.

Another important factor is the type of soil. Different crops need different
types of soil to grow properly. For instance, sandy soil is good for growing
vegetables, while clay soil is better for crops like rice. Other factors include the
availability of water for irrigation, the cost of seeds and fertilizers, and the
demand for certain crops in the market. Farmers also consider the use of
modern technology, such as machinery and pesticides, which can influence
their choice of crops. By balancing these factors, farmers decide the best
cropping pattern to maximize their yield and income.
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4.6 IMPORTANT CROPPING PATTERNS OF PAKISTAN

Pakistan's cropping patterns vary significantly across its diverse agro-
ecological zones, which include the Indus Plains , Arid Deserts , Mountainous
Regions, and Coastal Areas . The cropping patterns are influenced by factors
such as climate, water availability , soil type, and socio-economic
conditions . Below is a comparison of the major cropping patterns in different
regions of Pakistan:
1. Indus Plains (Punjab and Sindh)
Major Crops: Wheat, rice, cotton, sugarcane, maize.
Cropping Patterns:
o Kharif Season (Summer): Rice, cotton, sugarcane, maize.
o Rabi Season (Winter): sWheat/ barley, oilseeds (mustard,
sunflower).
+ Characteristics:
o Wheat-Rice Rotation: Common in Punjab, especially in irrigated
areas.
o Cotton-Wheat/ Rotation: Dominant in Sindh and southern
Punjab.
o Sugarcane-Based Systems: Sugarcane is grown as a long-
duration crop, often intercropped with wheat or vegetables.
2. Arid and Semi®RgidRegions (BaldghisgadM@and Southern Punjab)
- Major Crops; Wheat, barley, “pulses, fruits (dates, apples), and
vegetables.
Cropping Patterns:
on. Rain-fed Farming: Wheat, barley, and pulses are grown during
the Rabisseasen, relying on rainfall.
o lIrrigated Farming: Fruits (dates, grapes, apples) and vegetables
are grown using tube wells and karez systems.
+ Characteristics:
o Mixed Cropping: Wheat and barley are often grown together.
o Orchard Farming: Fruit orchards dominate in Balochistan (e.g.,
apples in Quetta, dates in Kharan).
3. Mountainous Regions (Khyber Pakhtunkhwa and Gilgit-Baltistan)
Major Crops: Maize, wheat, potatoes, fruits (apricots, cherries,
almonds), and vegetables.
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Cropping Patterns:
o Kharif Season: Maize and potatoes are the main crops.
o Rabi Season: Wheat and barley are grown in valleys.
o Fruit Orchards: Apricots, cherries, and almonds are grown on
terraced slopes.

Characteristics:
o Terraced Farming. Common in hilly areas to prevent soil
erosion.
o Mixed Cropping: Maize is often intercropped with beans or
vegetables.
4. Coastal Areas (Sindh and Balochistan _Coa$t)
Major Crops: Rice, vegetables, and fruits (manhgoes, bananas).
- Cropping Patterns:
o Kharif Season: Rice is the dominant crop in coastal Sindh.
o Rabi Season: Vegetables and pulses are grown in smaller
quantities.
+ Characteristics:
o Rice-Based Systems: Rice is grown in saline-affected areas with
freshwater from'the Indus River.
o Fruit_Orchards: Mangoés and, bananas are grown in coastal
Sindh.

< — T ——

Multiple CRgice Questiofis (MCQ@s)

1. What is the priméry goaltafsefOp rotation?
a) Increase soil‘erosion b) Maintain soil fertility and reduce pests
c) Grow the same'crop every year  d) Reduce biodiversity
2. Which crop is known'for adding nitrogen to the soil?
a) Wheat b) Rice
c) Legumes (e.g., beans, peas) d) Corn
3. What is a common cropping pattern in the Indus Plains of Pakistan?
a) Wheat-Rice rotation b) Maize-Potato rotation
c) Barley-Fruit rotation d) Cotton-Sugarcane rotation
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4.

Which factor does not affect cropping patterns?

a) Climate b) Market demand

c) Soil type d) Farmer's favorite color

What is the main benefit of intercropping?

a) Increases soil erosion b) Reduces biodiversity

) Requires less labor d) Optimizes resource use and reduces
pests

Which practice helps prevent soil erosion in hilly areas?

a) Overgrazing b) Deforestation

c) Terraced farming d) Mono crepping

Short Questions

What is crop rotation, and why is itimportant?

Name two crops that are commonly.gfown in a wheat-rice rotation.
How do legumes benefit the soil in a crop rotation system?

What is the role of market démand in determining cropping patterns?
5. How does crop rotation helpiin pest and disease management?

N =

Long Questions

1. Explain the principles,oferop rotation

2. Compare the, cropping patterns of the Indus Plains and the
Mountainous Regions of Pakistaf.

3. Discuss the factors that influence,efopping patterns in Pakistan.

Inquisitive Questions

1. M, youmwere a farmergin a regien where irrigated water is abundantly
available, which crgpping pattern would you choose and why?

( I
Intefesting Infofmation

Historians believe that the lack of crop rotation and soil
exhaustion contributed to the decline of ancient civilizations like
the Mayans. Over-farming the same crops depleted the soil,
leading to food shortages and societal collapse
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SOIL AND WATER CONSERVATION
(st eaming Otcomes:

Students will be able to
» Explain modern concept of soil and water conservation
+ List some causes of soil degradation
» Discuss water and wind erosion with their adverse’effects

/7 |

* Define watershed management and explain,it rtance

» Define afforestation and explain effect station on watershed
management

» Define check dams and its impo

* Explain ponds, small dams, pits and ankments with their role

» Describe mulching, mulching material and its role in soil and water

* Discuss on farm water me ent
* Describe land levelli significance
* Explain lining of ourses, its types

* Introduce cang

5.1 ‘N[ODERN CONGEPT OF SOIL AND WATER
CONSERVATION

Soil and Water Conservationsréfers to the practices and strategies aimed at
protecting and managing soil and water resources to prevent degradation,
ensure sustainable use,and maintain ecological balance. It involves:
Importance of Soil and”"Water Conservation

Soil and water conservation are crucial for sustainable agriculture and
environmental health. Healthy soil is the foundation of farming, providing
nutrients and support for crops. When soil is eroded or degraded, it loses its
fertility, making it harder to grow food. Conservation practices like planting
cover crops, building terraces, and reducing tillage help protect soil from
erosion and maintain its quality. Similarly, conserving water ensures that
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farmers have enough supply for irrigation, especially in areas with limited
rainfall. Efficient water use, through methods like drip irrigation and rainwater
harvesting, helps prevent water waste and ensures crops get the water they
need to grow.

Conserving soil and water also benefits the environment and future
generations. Healthy soil stores carbon, helping to reduce greenhouse gases
and combat climate change. It also supports biodiversity by providing habitats
for plants and microorganisms. Water conservation helps maintain rivers,
lakes, and groundwater levels, ensuring ecosystems remain balanced. By
protecting soil and water resources, we can ensure food' security, support
farmers, and create a sustainable future for agriculturesand the planet.

5.2 CAUSES OF SOIL DEGRAPATION

Definition of Soil Degradation: Soil degradation refers to the decline in soil
quality and productivity due to natural orshuman-induced factors. It involves
the deterioration of physical, chemical, and biological properties of soil,
leading to reduced fertility, loSsShof @rganic matter, and impaired ecosystem
functions.

Causes of Soil DegradagtiofT

1. Deforestation: Rémoval of vegetationyexposes soil to erosion and reduces
organic matter:

2. Overgrazing: Excessive grazing byilivestock destroys vegetation cover,
leading to'soil'eempaction anderosion:

3. Unsustainable Agricultural Practices: Overuse of chemical fertilizers,
pesticides, and monaf cropping deplete soil nutrients and degrade its
structure.

4. Soil Erosion: Wind and water erosion remove the fertile topsoil, reducing
its productivity.

5. Urbanization and Industrialization: Construction and industrial activities
compact soil and contaminate it with pollutants.

6. Climate Change: Extreme weather events like heavy rainfall and droughts
accelerate soil degradation.

7. Poor Irrigation Practices. Over-irrigation leads to waterlogging and
salinization, making soil infertile.

Water Erosion: Water erosion is the process by which soil particles are

detached, transported, and deposited by the action of rainfall, runoff, or
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flowing water. It occurs in various forms, such as sheet erosion (uniform
removal of soil), rill erosion (small channels), and gully erosion (large, deep
channels). Water erosion is most common in areas with heavy rainfall, steep
slopes, or poor vegetation cover.

Wind Erosion: Wind erosion is the detachment, transport, and deposition of
soil particles by wind. It typically occurs in dry, arid, or semi-arid regions with
loose, dry, and bare soil surfaces. Wind erosion is most severe in areas with
little vegetation, strong winds, and fine-textured soils like silt and sand.

Adverse Effects of Wind Erosion on Soil:

1. Loss of Topsoil: Wind erosion removes the nutrient=rich topsoil, which is
essential for plant growth, reducing goilyfertility and agricultural
productivity.

2. Soil Structure Degradation: The remavaliof fine soil particles (clay and
silt) leaves behind coarse sand, degrading/soil structure and reducing its
ability to retain water and nutrients.

3. Desertification: Prolonged wind,erosion can lead to desertification, where
fertile land becomes barrén and,unable to support vegetation.

4. Air Pollution: Wind-=blown soil particles contribute to dust storms,
reducing air quality and pesing health risks to humans and animals.

5. Damage to Crops: Wind erosion can'bury young plants, expose roots, and
damage crops; leading'to reducediyields.

6. Sedimentation: Wind-blowngsoil can deposit in water bodies, causing
sedimentation and negatively impacting aquatic ecosystems.

7. Econemic Losses: Reduced agricultural productivity and land degradation
result inleconomic losses for farmers and communities.

5.3 WATERSHEDWMANAGEMENT

Watershed management is the process of planning, organizing, and
implementing strategies to sustainably manage the natural resources within a
watershed. It involves the conservation of soil, water, vegetation, and other
resources to ensure ecological balance, enhance water availability, and
support livelihoods. A watershed is an area of land that drains all precipitation
and runoff into a common outlet, such as a river, lake, or ocean.

Importance of Watershed Management:
Watershed management is important because it helps protect and conserve
water resources. A watershed is an area of land where all the water drains into
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a common point, like a river or lake. By managing this area properly, we can
ensure a steady supply of clean water for drinking, farming, and other needs.
It also helps prevent problems like soil erosion, floods, and droughts, which
can harm the environment and people’s livelihoods.

Another key benefit of watershed management is that it supports biodiversity
and improves the health of ecosystems. When a watershed is well-managed, it
provides a healthy habitat for plants, animals, and aquatic life. It also helps
recharge groundwater, which is essential for agriculture and drinking water. By
taking care of watersheds, we can create a balance between human needs and
nature, ensuring a sustainable future for all.

5.3.1 AFFORESTATION

Afforestation is the process of
planting trees or sowing seeds
in an area where there was no
previous forest cover. It
involves  converting  non-
forested land, such as barren
or degraded land, into afforest
by establishing trees < ‘and
vegetation. Afforestation is
often undertaken to restore ecosystems, cambat climate change, and improve

environmental quality.
Effects of A§forestatibn on Wagished Wlasfagement:

Afforestation, or, planting trees in areas where there were no forests, has a
positive ‘effect on watershéd management. Trees help to reduce soil erosion
by holding the soil together with their roots, which prevents sediment from
washing into rivers andistreamss They also improve water quality by filtering
pollutants and abserbing excess nutrients. Additionally, forests increase water
infiltration into the ground, recharging groundwater supplies and maintaining
a steady flow of water in rivers during dry seasons. By improving the health of
watersheds, afforestation supports both the environment and the
communities that depend on these water resources.

5.3.2 CHECK DAMS

A check dam is a small, temporary or permanent structure built across a
stream, gully, or drainage channel to slow down the flow of water, reduce
erosion, and promote sediment deposition. Check dams are commonly used

Figure 5.1: Afforestation
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in watershed management, soil conservation, and flood control. They are
typically constructed using locally available materials such as stones, logs,
concrete, or sandbags.
Examples of Check Dams:
1. Stone Check Dams: Built using stacked stones or rocks, commonly
used in hilly or rocky terrains.
2. Gabion Check Dams: Constructed using wire mesh baskets filled with
stones, providing durability and flexibility.
3. Log Check Dams: Made from logs or woodefi planks, often used in
forested areas.
4. Concrete Check Dams: Permanent strugtures ‘made of concrete, used
in areas requiring long-term stability.,
5. Sandbag Check Dams: Temporary structures filled with sand, used for
emergency flood control.
Stream or Gully Bed
« The check dam is built acréss the stream or gully.
- Water flows over the dam,jbut its velocity is reduced, allowing
sediments to settlebehind the dam.
Over time, the trapped sediments create a flat area that can support
vegetation op@agriculture.

Importance of £hegk Dafns in WateRCoffsefvation

Check damsiplaysa vital role in water conservation by addressing issues related
to waterflow, soil erosion, and groundwater recharge. Their importance can
be summarized as follows:;

Check dams are small (barriers| built

across streams or rivers,tosslow down

the flow of wateri.They help in water

conservation by trapping rainwater,

allowing it to seep into the ground and

recharge underground water sources.

This also reduces soil erosion by Figure 5.2: Check Dams

controlling the speed of water flow, which helps in preserving fertile soil for
agriculture. Check dams are especially useful in dry areas where water is
scarce, as they store water for longer periods, ensuring a steady supply for
farming and drinking.
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In addition, check dams improve the local environment by increasing greenery
and supporting wildlife. They help farmers by providing water for irrigation,
even during dry seasons, which boosts crop production. By storing water, they
also reduce the risk of floods during heavy rains. Overall, check dams are a
simple and effective way to manage water resources, especially in rural and
arid regions, making them an important tool for sustainable water
conservation.

5.3.3 PONDS, SMALL DAMS, PITS AND EMBANKMENT

- Ponds: Small, shallow water bodies created toystore rainwater or runoff for
irrigation, livestock, or domestic use.

- Small Dams: Low-height structures built across, streams or rivers to store
water, control flow, and recharge groundwater.

« Pits: Small excavations or depressionssdesigned to capture and store
rainwater, often used for groundwater recharge.

- Embankments: Raised structures made of soil, rocks, or concrete, built
along riverbanks or floodplainsto prevent flooding and retain water.

Importance of Pondg Sall§Dams, and Embankments in Water
Conservation:

Ponds, small dams, and embankments play a crucial role in water conservation
by capturing and"“storing rainwatef, reducing runoff, and recharging
groundwater. Ponds) provide a reliable Source of water for irrigation and
livestock, especially in arid regions, while small dams regulate water flow,
preventysoil eresion, and support agricultural activities. Embankments protect
farmlandiand settlements ffom flooding, ensuring water is retained in the soil
and reservoirs. Together, ithese stfuctures enhance water availability, mitigate
drought impacts, andwpromotessustainable water management, benefiting
both ecosystems ahd communities.

5.3.4 MULCHING
Mulching is the practice’of covering the soil surface with a layer of organic or
inorganic material to conserve moisture, regulate soil temperature, suppress
weeds, and improve soil health. It acts as a protective barrier between the soil
and the atmosphere.

Materials Used for Mulching:
1. Organic Mulches:

o Straw, hay, or dried grass
o Leaves, compost, or wood chips
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o Crop residues (e.g., maize stalks, rice husks)
o Bark or sawdust
2. Inorganic Mulches:
o Plastic sheets or films
o Gravel or stones
o Rubber mulch
3. Living Mulches:
o Low-growing plants or cover crops (e.g., clover, alfalfa)

ROLE OF MULCHING IN SOIL AND WATER GONSERVATION

Mulching plays a vital role in soil and water conservation by acting as a
protective layer on the soil surface. It reducesStwater, evaporation, helping
retain soil moisture, which is especially crugial‘infdry‘régions. By shielding the
soil from direct sunlight and wind, mulch_minimizes erosion caused by rain
and wind, while also improving water infiltration and reducing surface runoff.
This ensures that more water is available forplants and groundwater recharge.
Additionally, mulch regulates soil temperature, creating a stable environment
for root growth and microbial activity. Organic mulches, such as straw or
compost, decompose over ‘time, enriching the soil with nutrients and
improving its structure. Muleh also suppresses weeds, reducing competition
for water and nutfients. Overall, mulehing enhances soil health, conserves
water, and supports sustainable agricultural practices

5.4 Qn.Farm Water Management

On-farm water managemeént refers to the practices and techniques used to

efficiently use, store, and'distribute water for agricultural purposes. It aims to

optimize water usegenhanceserop productivity, and conserve water resources

while minimizing waste@nd environmental impact.

Activities Involved in On-Farm Water Management:

1. Efficient Irrigation Systems: Implementing drip, sprinkler, or furrow
irrigation to deliver water directly to crops with minimal loss.

2. Rainwater Harvesting: Collecting and storing rainwater for irrigation and
other farm uses.

3. Soil Moisture Conservation: Using mulching, cover crops, and
conservation tillage to retain soil moisture.
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4. Drainage Management: Installing proper drainage systems to prevent
waterlogging and soil salinity.

5. Scheduling Irrigation: Timing irrigation based on crop needs, soil
conditions, and weather forecasts to avoid overwatering.

6. Recycling Water: Reusing treated wastewater or runoff for irrigation.

7. Constructing Farm Ponds: Building small reservoirs to store water for dry
periods.

8. Crop Selection: Choosing drought-resistant or low-water-requirement
crops to reduce water demand.

5.4.1 Land Levelling

Land leveling is the process of smoothing andsflattening the soil surface to
create a uniform slope. It is typically done using machinery like bulldozers,
graders, or laser-guided equipment t0 ensure“even water distribution and
efficient farming operations.

Significance of Land Leveling in Water Conservation: Land leveling plays a
crucial role in water conservation By ensuring uniform water distribution across
fields, reducing water wastage; “and“improving irrigation efficiency. A leveled
field prevents water from,poaling in low areas or running off from high spots,
allowing crops to receive"adequate moisture and reducing the need for excess
irrigation. This not%enly conserves water but also enhances crop yields and
reduces soil erosion, making it a key practice.for sustainable agriculture.

Figure 5.3: Laser Land Levelling
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5.4.2 Lining of Water Courses

Lining of water courses involves covering the beds and sides of canals, ditches,
or channels with materials like concrete, plastic, or clay to prevent water
seepage and erosion. It is a technique used to improve the efficiency of water
conveyance and reduce losses.
Types of Lining:
1. Concrete Lining: Durable and long-lasting, suitable for high-velocity
water flow.
2. Plastic Lining: Flexible and cost-effective, used/forsSmall channels.
3. Clay or Earthen Lining: Natural and economigal;‘but‘less durable.
4. Brick or Stone Lining: Traditional and aesthetically pleasing, often
used in small-scale projects.
Role of Lining in Soil and Water Conservation: L'ining water courses reduces
water seepage, ensuring more water reaches the intended destination for
irrigation or other uses. It also minimiz€s soil erosion by stabilizing the
channel structure, preventing the)loss of fertile soil. By improving water
delivery efficiency and redu€ingiwastage, lining contributes to sustainable
water management and seil conservation.

5.4.3 Canal System

The canal systempofyPakistan is one of thedargest and most complex irrigation
networks ifythe \world, playing agvital rale infthe country's agriculture-based
economy. It ‘was ‘primarily developed during the British colonial era and
expanded afterPakistan's gAdependence in 1947. The system is fed by the
Indus Riveryand its tributaries, including the Jhelum, Chenab, Ravi, Sutlej, and
Beas rivers, which previde the/necessary water for irrigation across the
country.

The canal system is'divided into three main categories: perennial canals, which
supply water year-rouhd; non-perennial canals, which provide water only
during the rainy season; and flood canals, which operate during periods of
high river flow. Major canals include the Upper and Lower Chenab Canals, the
Upper and Lower Jhelum Canals, Greater Thal Canal, Chashma Right Bank
Canal, Thal Canal Upper, Taunsa Punjnad Link Canal and the Sukkur Barrage
Canals in Sindh. These canals distribute water to millions of acres of farmland,
supporting the cultivation of crops like wheat, rice, cotton, and sugarcane.
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Despite its significance, the canal system faces challenges such as
waterlogging, salinity, and outdated infrastructure, which reduce its efficiency.
Efforts to modernize the system, including lining canals, improving water
management practices, and introducing efficient irrigation techniques, are
essential to ensure sustainable water use and agricultural productivity in
Pakistan.

Loses of Water in Canal Irrigation System

Water losses in Pakistan's canal irrigation system are significant, with an
estimated 40-50% of water is lost due to seepage) evaporation, and
inefficient distribution. According to the Pakistany, Cauficil fof Research in
Water Resources (PCRWR) , seepage accounts_for the ‘majority of losses, as
many canals are unlined and constructed in permeable, soils. This results in the
wastage of 55 million acre -feet (MAF) of water annually, which could
otherwise irrigate millions of acres of fammiand.

Additionally, poor maintenance, outdated infrastructure, and unauthorized
water withdrawals further exacerbate water losses. For instance, 25-30% of
water is lost due to breaches, Jeaks;%and operational inefficiencies in the canal
network. These losses n@t only reduce the availability of water for agriculture
but also contribute to¢waterledging and salinity, affecting 13.6 million
hectares of land in, PakistaniyAddressing these issues through canal lining,
modernization, and“better water management is crucial for sustainable
irrigation and food security.

5.4.4 Metheds'ef Irrigation

Traditiohal Irrigation Megfiods:

1. FloodIrrigation: Water is applied to the field without control, allowing
it to flow overthe soilsurface.

2. Furrow Irrigation: Water is channeled through small trenches (furrows)
between croptows.

3. Basin Irrigation:Fields are divided into small, leveled basins filled with
water.

4. Manual Irrigation: Water is carried and applied to crops using buckets
or watering cans.

5. Shaduf or Dhenkli: A manual lever system used to lift water from wells
or rivers.
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Improved Methods of Irrigation: Improved irrigation methods focus on
maximizing water efficiency, reducing wastage, and enhancing crop
productivity. These methods are designed to deliver water directly to the plant
root zone, minimizing evaporation and runoff. Below are some of the most
effective improved irrigation techniques:
1. Drip Irrigation:

N

w

8,2}

Description: Water is delivered directly
to the root zone of plants through a
network of pipes, tubes, and emitters.
Benefits: Saves up to 30-50% water,
reduces evaporation, and prevents
weed growth.

. Sprinkler Irrigation:

Description: Water is sprayed oversthe
crops in a manner similar to rainfall,
using sprinklers mounted on pipes.
Benefits: Suitable for uneven terrain,
reduces water wastage, and covers
large areas efficiently.

Laser Land Levgling:

Figure 5.3: Drip Irrigation

Figure 5.4: Sprinkler Irrigation

Description:“ The field is leveléd using laser-guided equipment to

ensure uniform water distribution.

Benefits: \Reduces watergrunoff, Jimproves irrigation efficiency, and

enhances,crop yields.

Surfage Irrigation:

Description: Water is deliVered below
the soil surfagenthrough buried pipes
or drip lines.

Benefits: Minimizes evaporation and
surface runoff, ideal for arid regions.

. Furrow Irrigation

Description: Small channels (furrows)
are created between crop rows, and
water is directed through them.

Benefits: Reduces water wastage
compared to traditional flood irrigation.
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5. Rainwater Harvesting:

Description: Rainwater is collected and stored in tanks or ponds for
irrigation.

Benefits: Provides an additional water source, especially in rainfed
areas.

Diagram:

5.5 Re-Use of Drainage Water
Drainage water refers to excess water that is removed from agricultural fields,
urban areas, or other landscapes to prevent waterlogging fand maintain soil
health. It includes surface runoff, subsurface flowyand*any water that is
drained from saturated soils to ensure propef aeration and root growth for
plants.
Sources of Drainage Water:
1. Agricultural Fields: Excess irrigation water or rainwater that cannot be
absorbed by the soil.
2. Rainfall: Surface runofffrem-heavy rains that accumulates in low-lying
areas.
3. Seepage from Canals: Water that seeps into the ground from unlined
irrigation canals.
4. Urban RunoffiyWater from streets,rooftops and other impervious
surfaces in urban areas.
5. Industrial'Effluents: Wastewater discharged from industrial processes.
6. ‘High-Water Tables: Groundwater that rises to the surface in areas with
poor.natural drainage.

Drainage water can begmade useful through treatment and reuse for various
purposes. In agricdlture, drainage water can be treated to remove salts and
contaminants, making‘it suitable for irrigation. Techniques like constructed
wetlands or biological“filters can naturally purify water, while advanced
methods like reverse osmosis can be used for higher-quality treatment. This
recycled water helps conserve freshwater resources and supports crop growth
in water-scarce regions.
» Additionally, drainage water can be used for recharging groundwater by
directing it into infiltration basins or recharge wells. It can also be utilized
for non-potable purposes , such as industrial cooling, landscaping, or dust
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control. By implementing proper treatment and management practices,
drainage water can be transformed into a valuable resource, reducing
waste and enhancing water sustainability.

5.6 HARVESTING AND STORAGE OF RAINFALL WATER

Rainwater harvesting is the process of collecting, storing, and using rainwater
that falls on rooftops, land surfaces, or other catchment areas. It is a
sustainable practice aimed at conserving water and reducing dependence on
traditional water sources.

Importance of Rainwater Harvesting:

1.

Water Conservation: Provides an additiopal seurce of water, reducing
the demand on groundwater and surface water resources.

. Mitigates Water Scarcity: Helpssicombat water shortages, especially in

arid and semi-arid regions.

. Reduces Flooding: Captures runoff, minimizing the risk of urban

flooding.

. Improves Groundwater Recharge: Directs rainwater into aquifers,

replenishing groundwaterilevels.

. Cost-Effective: Reduces water bills and provides a low-cost water

source for irrigation, domestic use, and. livestock.

. Sustainable “Agriculture: Supports farming in rainfed areas by

providing'supplemental irfigation.

Meth@8swef Rainwater Harvesting:

1.

Rooftop Harvesting: Collecting rainwater from rooftops and directing
it to storage tanks or recharge pits.

. Surface Runoff Harvesting: Capturing rainwater from land surfaces

and storing itingonds, reservoirs, or check dams.

. Recharge Pits and Trenches: Digging pits or trenches filled with gravel

to allow rainwater to percolate into the ground and recharge aquifers.

. Rainwater Barrels: Using small barrels or containers to collect and

store rainwater for domestic or garden use.

. Percolation Tanks: Constructing tanks to store rainwater and allow it

to slowly seep into the ground.
Contour Bunding: Building small earthen embankments along
contours to capture and retain rainwater in fields.
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Multiple Choice Questions (MCQs)

1. What is the primary goal of soil and water conservation?
a) Increase soil erosion
b) Prevent soil degradation and manage water resources sustainably
¢) Promote deforestation

d) Reduce agricultural productivity
2. Which of the following is a modern techniquefor§oil"€8nservation?

a) Overgrazing b) No-till farming
) Deforestation d) Excessivedise of chemical fertilizers
3. Which method is used to collect anthst®re rainwater for irrigation?
a) Overgrazing b) Rainwater harvesting
c) Deforestation d) Excéssive plowing

4. What is the role of afforestéti@n ifyvatershed management?
a) Increase soil erosiongb) Reduce groundwater recharge
¢) Stabilize soil and improve water retention
d) Promote desetrtification

5. Which of theg@ligwiagyis a cause €f soil/é8gradation?

a) Crop#otation b) Overgrazing
c) Contourfarming d)Mulching

6. Which,irrigd®on methogdfisthe moSbwater-efficient?
a) Floodtirrigation b) Drip irrigation
¢) Manual irrigation d) Furrow irrigation

Short Questions
1. What is soil degradation.
2. How does contour farming help in soil and water conservation?
3. What is the importance of rainwater harvesting in agriculture?
4. How does mulching contribute to soil and water conservation?
Long Questions
1. Explain the modern concept of soil and water conservation. How does it
differ from traditional methods?
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2. Discuss the importance of watershed management. What strategies can
be used to improve watershed health?

3. Describe the role of afforestation in soil and water conservation. How
does it benefit watershed management?

Inquisitive Questions

1. If you were to design a rainwater harvesting system for a rural area,
what components would you include and why?

2. How can modern technology be used to im the efficiency of
irrigation systems in agriculture?

4 2\
Interesting Information

The Indus Basin Irrigation System in istan is one of the largest
contiguous irrigation systems in the world, spanning over 90,000

square kilometers. It supp the livelihoods of millions of farmers and
int @ ater management

isamarvel of engineer
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MANAGEMENT OF SOIL AND
WATER PROBLEMS

(St earing Outcomes:
After completing this chapter, students will be able to
* Know Significance of Soil and Water in Cr Pr@’v
» Discuss Problems of soils and their control
» Discuss strategies for management of Sg
» Explain the role of Organic and | ani

» Define Waterlogging, Salinity and S
» List different forms of water loses and their control measures

» Discuss significance of drainage
* Explain role of organi d chemical amendments to manage

problematic soils o

/7 |

tilizers in reclamation

6.1 Introduction
Significang€ of Soil’'and Water in Crop Production

- Soil: Providesinutrients, support, and anchorage for plants. Healthy soil
is essential for good crop growth.
«  Mater. \Necessary for“seed, germination, nutrient transport, and
photosynthesis. Proper water management ensures high yields.
Problems%f Soil
Soil faces several isstes, that affect its fertility and productivity. One major
problem is soil erdsion 4where topsoil is washed or blown away due to heavy
rain, wind, or poor farming practices. This removes the nutrient-rich layer,
making the soil less fertile. Another issue is soil degradation , which includes
loss of organic matter, compaction from heavy machinery, and salinization
due to excessive irrigation. Salinization occurs when salts accumulate in the
soil, making it difficult for plants to absorb water and nutrients.
Additionally, soil pollution from chemicals like pesticides, fertilizers, and
industrial waste harms soil health and reduces its ability to support plant
growth.
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Another significant problem is loss of biodiversity in the soil. Healthy soll
contains a variety of microorganisms, insects, and worms that help
decompose organic matter and recycle nutrients. However, overuse of
chemicals and monoculture farming can kill these beneficial organisms,
disrupting the soil ecosystem. Acidification is another concern, where soil
becomes too acidic due to excessive use of chemical fertilizers or acid rain,
limiting  the  availability of  essential nutrients for  plants.
Lastly, waterlogging occurs when soil is oversaturated with water, reducing
oxygen levels and making it difficult for plant ro6tshto breathe. These
problems, if not addressed, can lead to long-termydamage to soil health and
agricultural productivity.

Soil Fertility: Soil fertility is the ability of soil toprovide nutrients, water, and
support to plants for healthy growth{ Fertile seil‘has the right balance of
nutrients, organic matter, and good struettire to help crops grow well.
Soil Erosion: Soil erosion is the process where soil is worn away or removed
by wind, water, or human activities like farming. It leads to loss of fertile
topsoil, making it harder for plafts toygrow.
Causes of Low Soil Fertility:
1. Over-Farming: Gfowing erops repeatedly without giving the soil time
to recover dépletes nutrients.
2. Lack of Organig Matter: Not adding,compost or manure reduces soil
health.
. Erosiom: Loss of topsoil daeito windyer water removes fertile layers.
4. Weidig on Alkaline Saoil; Extreme pH levels make it hard for plants to
abserb nutrients.
5. Poor“Drainage: Waterlogged soils lack oxygen, harming plant roots
and soil organisms.

6.2 Managementof Soil and Water

Reclaiming and managing problematic soils (like saline, waterlogged, or
eroded soils) is essential for improving crop productivity and ensuring
sustainable farming. Here are some common practices:
1. Reclamation of Saline Soils
- Leaching: Apply excess water to wash away salts from the root zone.
- Gypsum Application: Add gypsum (calcium sulfate) to replace sodium
in the soil, improving its structure.
- Organic Matter: Add compost or manure to improve soil fertility and
76
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water retention.
- Plant Salt-Tolerant Crops. Grow crops like barley, sugar beet, or
cotton that can tolerate high salt levels.
2. Reclamation of Waterlogged Soils
- Drainage Systems: Install surface drains or underground pipes to
remove excess water.
- Raised Beds: Plant crops on raised soil beds to improve water flow and
aeration.
- Controlled Irrigation: Use drip or sprinklefysystems to avoid
overwatering.
- Plant Water-Tolerant Crops. Grow crops like ri¢e or sugarcane that
thrive in wet conditions.
3. Reclamation of Eroded Soils
- Contour Plowing: Plow along the eontours of the land to reduce water
runoff.
« Terracing Create terraces(on slopes to slow down water flow and
prevent soil loss.
- Cover Crops: Plant grasses or legumes to protect the soil from wind
and water erosion:
- Afforestation: Plant trees to stabilize the soil and reduce erosion.
4. Reclamation of Agidic Soils
- Lime Application Add lime “(calcium’ carbonate) to neutralize soll
acidity,
« Organic, Matter: Incorporate, compost or manure to improve soil
structure and fertility"
- Crop)Rotation: Rotate crgps to balance nutrient levels and reduce
acidity.
5. Reclamation offAlkalihe Soils
«  Gypsum Application: Add gypsum to replace sodium and improve soil
structure.
- Sulfur Application: Use sulfur to lower soil pH and reduce alkalinity.
« Organic Matter: Add compost or manure to improve soil health.
6. General Soil Management Practices
- Crop Rotation: Rotate crops to maintain soil fertility and reduce pest
buildup.
« Mulching: Use mulch to retain moisture, control weeds, and protect

the soil.
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- Conservation Tillage: Reduce tillage to maintain soil structure and
prevent erosion.
+ Integrated Nutrient Management: Use a mix of organic and chemical
fertilizers to maintain soil health.
By adopting these practices, farmers can reclaim problematic soils, improve
their quality, and ensure sustainable agricultural production.

6.2.1 Role of Organic Manure

Organic manure plays a key role in reclaiming, and{managing problematic
soils. It improves soil structure, making it more fertilefand better at holding
water and nutrients. For example, in saline soilsmadding compost or manure
helps wash away salts and reduces their_harmfuléeffects. In waterlogged soils,
organic matter improves drainage and aeration,“allowing roots to breathe. It
also helps eroded soils by binding soil"particles together, reducing further
erosion. Overall, organic manure beosts soilfhealth, making it easier for plants
to grow.

Additionally, organic manufe provides essential nutrients like nitrogen,
phosphorus and potassium, which are slowly released into the soil, feeding
plants over time. It encourages the growth of beneficial microbes that improve
soil fertility and fight harmful pathogensyBy using organic manure, farmers
can reduce theiprelianeer on chemical fertilizers, lower costs, and promote
sustainableqfarming. It is a natural and effective way to reclaim and manage
problematic soils foFbetter crop production.

6.2.2 Use of In-Organic Feftilizers

Inorganic fertilizers are { chemical-based nutrients that help reclaim and
manage problematie®seilsyby providing essential elements like nitrogen,
phosphorus, and gotassium. They work quickly to improve soil fertility and
boost crop growth, especially in soils that lack specific nutrients. For example,
in saline soils, gypsum”(a type of inorganic fertilizer) can replace harmful
sodium with calcium, improving soil structure and reducing salt damage. In
acidic soils, lime is used to neutralize acidity and make the soil more suitable
for farming.

Inorganic fertilizers are also useful in managing nutrient-deficient soils. They
provide a concentrated dose of nutrients that plants can absorb immediately,
leading to faster growth and higher yields. For instance, adding phosphorus-
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rich fertilizers can help crops develop strong roots, while nitrogen fertilizers
promote leafy growth. However, overuse of inorganic fertilizers can harm the
soil by causing nutrient imbalances, acidification, or pollution. Therefore, they
should be used carefully and in combination with organic fertilizers for better
results.

To reclaim and manage problematic soils effectively, farmers can use inorganic
fertilizers as part of an integrated approach. For example, combining gypsum
with organic manure can improve both soil structure and fertility. Similarly,
using lime along with compost can balance soil pHgahd enhance nutrient
availability. By using inorganic fertilizers wisely arid,in moderation, farmers can
restore soil health, increase productivity, and_ensure®sustainable farming
practices.

6.3. Water Logging, Salinity and*Sodicity

Waterlogging:

Waterlogging happens when the'soil becomes filled with too much water,
leaving no space for air. Thissdrowns plant roots, stops them from getting
oxygen and makes the s6il_unsuitable for most crops. It often occurs in areas

with poor drainage or heavy rainfall.

Salinity:

Salinity is when therelis too much saltdn the soil. High salt levels make it hard
for plants to absorbwater and nutrients, which can stunt their growth or even
kill them. Salinity,often occurs infdry areas or where irrigation water contains
salts thatsbuildup in the soil over time.

Sodicity?®

Sodicity (or'sodic soils) isiwhen the soil has too much sodium. This causes the
soil particles to break™apartymaking the soil hard, compact and sticky when

wet. It also reducés water movement and root growth, making it difficult for
plants to thrive. Sodi€ity often occurs in areas with poor drainage or where
low-quality irrigation water is used.

By understanding these issues, farmers can take steps to manage and improve
their soil for better crop growth.

Reclamation of Saline, Sodic and Waterlogged Soils

Reclaiming and managing saline, sodic, and waterlogged soils involves specific
practices to improve soil health and make it suitable for farming. Here are
some approved methods in simple terms:
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For Saline Soils (High Salt Content):

1.

Leaching: Apply extra water to wash away salts from the soil. Proper
drainage is needed to remove the salty water.

. Plant Salt-Tolerant Crops: Grow crops like barley, mustard, or certain

grasses (kallar grass) that can handle high salt levels.

. Organic Matter: Add compost or manure to improve soil structure and

help flush out salts.

For Sodic Soils (High Sodium Content):

1.

Gypsum Application: Add gypsum (calcidm sulfate)sto replace sodium
with calcium, which improves soil structure and draihage.

Deep Plowing: Turn the soil deeply to mix in gypsum or lime and
break up hard layers.

. Grow Cover Crops: Plant crops_liké alfalfa or clover to improve soil

health and reduce sodium levels over tifme.

For Waterlogged Soils (Excess,\Wagter):

1.

Drainage Systems: Install pipes, ditches, or channels to remove excess
water from the soil.

. Raised Beds: Create ‘taised planting areas to keep plant roots above

the waterlogged zone.

. Plant Water=Tolerant Crops:Grow crops like rice or certain grasses

that'ean'survive in wet conditions.

By using, these practices, farmersican reclaim and manage problem soils,
making them productive and healthy for growing crops.

6.4 WATER LOSSES

Water loss occurséin different ways, reducing the amount of water available

for plants, animals, and humans. Here are the main forms of water loss:

1. Evaporation: Waterturns into vapor and rises into the air from surfaces
like soil, lakes, or rivers, especially in hot weather.

2. Transpiration: Plants lose water through their leaves as vapor during
photosynthesis.

3. Seepage: Water slowly moves sideways through soil or rock layers,
often into near by streams or rivers.
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4. Percolation: Water moves downward
through the soil into deeper layers,
eventually reaching groundwater.
5. Runoff: Water flows over the land
surface instead of soaking into the soil,
often due to heavy rain or compacted
soil.
6. Leaching: Water carries nutrients or
chemicals deep into the soil, away from plant roots!
By managing these forms of water loss, we can censérve/water and use it
more efficiently.

6.4.1 Management of Water LosSes

To stop water loss and conserve water, hefe are some simple measures:

1. Mulching: Cover the soil with strawgleaves, or plastic to reduce
evaporation and keep the soil‘moist.

2. Drip Irrigation: Use pipessofthoses to deliver water directly to plant roots,
minimizing waste.

3. Rainwater Harvestirig=Colle€t and store rainwater in tanks or ponds for
later use.

4. Plant Cover Crops: Grow plants £0 cover the soil, reducing evaporation
and improving water absorptiont

5. Improve SoilyHealth: Add organic matter like compost to help the soil
hold more water.

6. Reduce Runoff: Creaté barriers like terraces or contour trenches to slow
water flow and let it soak into the soil.

7. Fix Leaks: Repairleakingpipés, taps, or irrigation systems to prevent water
waste.

8. Use Efficient Watering: Water plants early in the morning or late in the
evening to reduce evaporation.

By taking these steps, we can save water and use it more effectively.

6.5 Soil Drainage

Drainage:

Drainage is the process of removing excess water from the soil, either
naturally or through systems like pipes, ditches, or channels. It helps control

water levels and prevents waterlogging.
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Significance of Drainage for Soil Reclamation:

1. Prevents Waterlogging: Drainage removes excess water, allowing air to
reach plant roots and improving soil health.

2. Reduces Salinity: Proper drainage washes away harmful salts from the
soil, making it suitable for crops.

3. Improves Soil Structure: It helps maintain the right balance of air and
water in the soil, promoting root growth.

4. Prevents Erosion: Controlled water flow reduces soil loss and protects
fertile topsoil.

5. Enhances Crop Growth: Well-drained soil providesfa better environment
for plants to grow and absorb nutrients.

By improving drainage, farmers can reclaim and, manage problem soils,

making them productive and healthy foffarming.

6.6 Use of Organic and Chemical Amendments

Organic Amendments:

Organic amendments are naturalymaterials added to soil to improve its health

and fertility. Common examples include:

1. Compost: Decomposed,, plant and kitchen waste. (Source: Home
composting or garden centers)

2. Manure: Animal waste like cow, harse, or chicken manure. (Source: Farms
or livestock)

3. Peat Moss: Partially decomposed plantdmaterial from wetlands. (Source:
Peat'bogs)

4. Leaf "MWold: Decomposed leaves. (Source: Fallen leaves collected and
composted)

5. Biochar: Charcoal” 'madey,.from plant waste. (Source: Burned organic
materials like wood ar crop residues)

6. Green Manure: Cover crops like clover or alfalfa plowed into the soil.
(Source: Grown on the farm)

Chemical Amendments:

Chemical amendments are synthetic or mined materials used to adjust soil pH

or nutrient levels. Common examples include:

1. Lime (Calcium Carbonate): Used to reduce soil acidity. (Source: Mined

from limestone)
2. Gypsum (Calcium Sulfate): Used to improve sodic soils and add calcium.
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3. Sulfur: Used to lower soil pH in alkaline soils. (Source: Mined or industrial
byproduct)

4. Superphosphate: A fertilizer to add phosphorus. (Source: Processed
phosphate rock)

5. Urea: A nitrogen-rich fertilizer. (Source: Synthetic chemical production)

6. Potassium Chloride (Muriate of Potash): Adds potassium to the soil.
(Source: Mined from potash deposits)

Both organic and chemical amendments help improve soil quality, but organic

options are more sustainable and eco-friendly.

-

(A) Multiple Choice Questions, Tick (§’the corgect answer

1. The primary purpose of leaching in sOi#management is to ___

a) Add nutrients to the soil b) Wash@way excess salts from the soil
¢) Increase soil compaction d).Reduce soil erosion

2. Which crop is suitabledor growifig T saline soils?

a) Rice b) Barley

c) Sugarcane d) Cotton

3. What is the maimycatise of waterlogding ilss@ils?

a) Excessive,use of fertilizers b) Poof drainage systems

¢) Overuse of'pesticides d),High seil pH

4. Whichéef the following igf@ mechanical method to control soil erosion?
a) Mulching b) Terracing

c) Crop rotation d) Agroforestry

5. What is the role @f gypsum in reclaiming sodic soils?

a) It adds nitrogen to the soil b) It replaces sodium with calcium

¢) It increases soil acidity d) It reduces soil compaction

6. Which practice helps reduce water loss through evaporation?

a) Deep plowing b) Mulching

¢) Overgrazing d) Frequent tilling

7. What is the primary benefit of using organic manure in soil reclamation?
a) It increases soil salinity b) It improves soil structure and water retention
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c) It reduces soil pH d) It causes soil compaction
8. Which of the following is a cause of soil compaction?

a) Adding organic matter b) Using drip irrigation

c) Heavy machinery d) Planting cover crops

(B) Write Short Answers
What is the role of gypsum in reclaiming saline soils?
How does mulching help in water conservation?
What are the causes of soil compaction?
What is the significance of contour plowing'in soil conservation?
How does organic manure improve soil fertility?
6. What is the purpose of installing drainagé systems in waterlogged soils?
(C) Long Questions
1. Explain the methods used to reclaim saline and sodic soils.
2. Discuss the causes of soil erosiong and describe agronomic and
mechanical practices to control it.
3. How can farmers manage"watenloss in agriculture? Explain the role of drip
irrigation, rainwatér harnvesting, and mulching in water conservation.
4. Describe the role 6f‘ergani€¢ and chemical amendments in improving soil
health. Provide examples of each and explain their benefits and
limitations.

iAW =

~

Do You Know?

Mulching is called the Soil's,Blanket.It is not just for aesthetics ,it's
a powerhouse practice. By covering soil with straw, leaves, or even
plastic, farmiers can reduée evaporation, keep soil moist, and even
control weeds, all while giving the soil a cozy "blanket.”

- )

84

NOT FOR SALE-PESRP



L/ /

FARM FORESTRY/ AGRO FORESTRY
Students learning Outcomes:
 tudents learing Outcomes:

Students will be able to
» Discuss the concept and objectives of Farm forestry.and Agro- forestry
» Explain the scope of agro- forestry in Pakistan
» Discuss different types of agroforestry
» Explain agroforestry role in climate chan itigation
» Explain alley cropping with merits %
» Explain wind break and its significanc

» Describe advantages and disadvantages of agro forestry
* Explain management of agroforest terms of nutrition, water and

/7 |

animals
» Define deforestation a laip management strategies for its control
» Describe the role‘ofstr nd pruning in the management of agro —
forestry
* Explain the importance of felling and new plantation in agro forestry

» Describe or disposal@ parketing in agro forestry
. Exp@ vernment initiatives to ‘centrol deforestation
7.1 lntrodtiction

FarmyForestry: The practiCe of growing trees on farms, primarily for
commercial pufpeses,likeftimber, fuelwood, or fruit production, while
integrating¢hemwith agricultural activities.

Agroforestry: A, land-use system that combines trees, crops, and/or
livestock on the same piece of land to create ecological and economic
benefits. It emphasizes the interaction between trees and other
components of the farming system.

Objectives of Agroforestry

Agroforestry aims to integrate trees and shrubs with crops and
livestock to create a sustainable and productive farming system. Its
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objectives include improving soil fertility, conserving water, enhancing
biodiversity and increasing farm productivity. Agroforestry also seeks
to provide farmers with additional sources of income through timber,
fruits, and other tree products while reducing the environmental impact
of agriculture. By combining trees with crops and livestock, agroforestry
promotes ecological balance and resilience to climate change.

7.1.2 Scope of Agro forestry in Pakistan

Agroforestry can have a very positive effect on Pakistamis”economy. First, it
helps farmers earn more money by providing /multiple sources of income. For
example, farmers can grow crops, raiseflivesto¢k, and also harvest products
from trees, like fruits, nuts, and timber, This*diversification reduces the risk of
crop failure and increases overall farm inceme. Additionally, agroforestry
creates jobs in rural areas, from plénting and maintaining trees to processing
and selling tree products.

Second, agroforestry improves the, environment, which indirectly boosts the
economy. Trees prevent seil €rosion, improve soil fertility, and help conserve
water, making farms more preductive and sustainable. They also act as carbon
sinks, which can helpiPakistan meet cliprate goals and potentially earn money
through carbon gredit programs. By éombining trees with crops and livestock,
agroforestiyy, makes farming meate efficient’and resilient, benefiting both
farmers,and the national economy.

Agroforestry is'practiced ingfahy partsyof the world, including Pakistan, but its
extent varies,depending an the region and local farming practices. In Pakistan,
agroforestry is commen i, rural areas, especially in provinces like Punjab,
Sindh, and KhybergPakhtunkhwa. Farmers often plant trees like mango, jaman,
poplar, and shishamialongside crops such as wheat, maize, and vegetables. In
some areas, trees are also integrated with livestock grazing, providing shade
and fodder for animals.

However, the full potential of agroforestry is not yet realized in Pakistan. Many
farmers are unaware of its benefits or lack the resources to adopt it. In urban
and peri-urban areas, agroforestry is less common due to limited land
availability. Despite these challenges, agroforestry is slowly gaining attention
as a sustainable farming practice that can improve livelihoods, protect the
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environment, and combat climate change. With more awareness and support,
its extent and impact can grow significantly across the country.

Agro-forestry System

Agroforestry is a farming system that combines trees with crops or livestock
on the same piece of land. This system is beneficial because trees provide
shade, improve soil quality, and prevent erosion, while crops or animals
provide food and income. For example, farmers can grow fruit trees alongside
vegetables or raise animals under the shade of trees. Jhis combination helps
farmers make better use of their land and reseurces while protecting the
environment.

Another advantage of agroforestry is thatfit jpromotes biodiversity and
sustainability. Trees attract birds, insects, and other wildlife, creating a
balanced ecosystem. They also absorb _earbon dioxide, which helps fight
climate change. By integrating trees into farming, agroforestry provides long-
term benefits like healthier soil, cléaner water, and a more stable income for
farmers. This system is a smart way, to meet the needs of both people and
nature.

2. Role of Agroforestry’ifgClitnate Change Mitigation
Agroforestry plays4a» key role in mitigating climate change by absorbing
carbon dioxide (CO2) ftom the atmosphere. Trees used in agroforestry systems
act as carbon sinks, storing carbongin their leaves, branches, trunks, and roots.
This helps reduce,the amount of ' €O, a major greenhouse gas, in the air. By
integratingatrees, into farms,_agrofokestry not only improves soil health and
crop productivity but alsg@ contributes to lowering global temperatures and
combating climate change.
Another way agroferestry “helps fight climate change is by improving soil
quality and reducing erosion. Trees prevent soil from being washed away by
rain or wind, and their, roots help retain water in the ground. This makes the
land more resilient to extreme weather events like droughts and floods, which
are becoming more frequent due to climate change. Additionally, the fallen
leaves from trees add organic matter to the soil, improving its fertility and
ability to store carbon. This makes agroforestry a sustainable farming practice
that benefits both the environment and farmers.

Agroforestry promotes biodiversity and reduces the need for chemical
inputs like fertilizers and pesticides. Trees provide habitats for birds, insects,
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and other wildlife, which help control pests naturally. This reduces the reliance
on harmful chemicals that contribute to greenhouse gas emissions. By
combining trees with crops or livestock, agroforestry creates a balanced
ecosystem that supports food production while protecting the environment. In
this way, agroforestry is a powerful tool for mitigating climate change and
ensuring a sustainable future for agriculture.

7.2 Types of Agro-Forestry
Types of Agro-forestry Systems:

1. Alley Cropping:

* Rows of trees or shrubs are
planted alongside crops.

* Trees provide shade, reduce
erosion, and improve soll
fertility, while crops grow in
the alleys between them:s ) .

Figure 7.1: Alley Cropping
Merits of Alley Croppiag:

* Soil Improvement:Trees add organic matter and nutrients to the
soil throughyleaf litter and nitrogen fixation.

* Erosion Control: Tree poots sStabilize the soil, reducing erosion
causedyby wind and water.

ssmincreased Biodiversity: ‘Provides habitats for birds, insects, and
other wildlife.

* Additional Income: Farmers can harvest tree products like fruits,
nuts, or tipiber alongside crops.

2. Windbreaks/Shej€rbelts:

* Rows of trees are planted around fields or
farm boundaries to protect crops and soil
from strong winds.

* They reduce wind erosion, conserve moisture,

and create a favorable microclimate for crops

Figure 7.2: Windbreaks
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Merits of Windbreaks:

* Erosion Control: Reduces wind speed, preventing soil erosion and
protecting crops.

* Microclimate Improvement: Creates a favorable environment for
crops by reducing evaporation and temperature extremes.

« Biodiversity Support: Provides habitat for birds, insects and other
wildlife.

« Additional Products: Trees in windbreaks can yield fruits, nuts, or
timber, adding to farm income.

3. Forest Farming:
«  Growing crops or raising livestock undéfithe ‘canopy of a forest.
« Examples include growing medicinal plantsymushrooms, or fruits in
forested areas.

4. Riparian Buffers:

« Planting trees and shrubs
along rivers, streamsaor
wetlands to protect water
quality  and “ “prevent
erosion.

« These buffers filter Figure 7.3: Riparian Buffers
pollutants and provide habitatfor wildlife.

5. Home, Gardens:
« WSmall-scale agroforestry systems around homes, combining fruit
trees, vegetables, and medicinal plants.
* Provides foodpincemegand environmental benefits to households.

6. Taungya Systermg
* A temporaryy agroforestry
practice  where farmers
grow crops between young
trees until the tree canopy
closes.

Figure 7.4: Taungya System
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* Commonly used in reforestation projects.
7. Multi-strata Agroforestry:
* Involves growing multiple layers of trees, shrubs, and crops on the
same piece of land.
* Mimics natural forests and maximizes land productivity.

These agroforestry systems demonstrate how trees can be integrated with
crops and livestock to create sustainable and productive farming practices.
7.3 Selection of Tree Species

Tree species selection is very important in agroforestrybecause it determines
the success and benefits of the system. The right,tre€s can improve soll
fertility, provide shade, and protect crops from wind or erosion. For example,
nitrogen-fixing trees like acacia add nutfients ta.the soil, while fruit trees like
mango or jaman provide extra income, Choosing trees that grow well in the
local climate and soil conditions ensures they thrive and support the crops
and livestock.

Another reason for careful tregyselection is to avoid competition with crops.
Some trees may grow t@o large or have deep roots, taking away water and
nutrients from nearby plants.“Byselecting trees that complement the crops,
farmers can create a balanced, system where both trees and crops grow well.
For instance, small Ofymedium-sized tr€es like moringa or leucaena are often
chosen becausegtheyandon’t overshadow,crops.

Finally, seleetingythe right trees4€an providemultiple benefits, such as food,
foddergtimberfand medicinal produgts. Trees like neem or eucalyptus can also
repel pests or provide shade for livestock. By choosing trees that meet the
needs of theyfarm and the commuhity, agroforestry becomes more productive,
sustainable, and profitable:jIhisgnakes tree selection a key step in creating a
successful agroforéstry system.

7.4 Managemetit of Agro-forestry

Nutrients and water are very important in agroforestry because they help
trees, crops, and livestock grow well. Trees improve the soil by adding
nutrients through their leaves and roots, which benefits the crops growing
nearby. For example, nitrogen-fixing trees like acacia add nitrogen to the soil,
making it more fertile. Proper water management ensures that both trees and
crops get enough water to grow, especially in dry areas. Trees also help
conserve water by reducing evaporation and improving soil moisture.
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Applying the right amount of nutrients and water is key to a successful
agroforestry system. Too little water or nutrients can slow growth, while too
much can harm plants and waste resources. By balancing these inputs, farmers
can create a system where trees, crops, and livestock support each other,
leading to better yields, healthier soil, and a more sustainable farm. This
makes nutrients and water management essential for agroforestry to work
effectively.

7.4.1 Control of Deforestation

Deforestation means cutting down or clearingy forests¢for other uses like
farming, building, or logging. It harms the environment by causing soil
erosion, loss of wildlife and climate change.

To control deforestation, we can use thesesstrategies:

1. Reforestation: Plant new trees inareas where forests have been cut
down.

2. Sustainable Logging: Cut trees in a way that allows the forest to grow
back, like taking only mature trees.

3. Protected AreasyCreate national parks or reserves where cutting trees
is not allowed.

4. Agroforestry: Grow trees alongside crops to reduce the need to clear
forests for fafming.

5. Awarenef$s and ‘Education;, Teach people about the importance of
forests and how to use them wiselys

6. &aws and Policies: Governments can make rules to limit tree cutting
and protect forests.

7.4.2 Government Inftiatives

The government takesiimanyssteps to control deforestation and protect
forests. One importantdnitiative is creating protected areas like national parks
and wildlife reserves, Where cutting trees is not allowed. This helps save forests
and the animals that live in them. The government also
promotes reforestation by organizing tree-planting campaigns and
encouraging people to plant more trees.

Another initiative is making laws and policies to limit tree cutting. For
example, the government may require permits to cut trees or ban logging in
certain areas. They also support sustainable practices like agroforestry, where
trees are grown with crops, reducing the need to clear forests for farming.
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Additionally, the government runs awareness programs to teach people
about the importance of forests and how to use them wisely.

By taking these steps, the government helps protect forests, fight climate
change, and ensure that forests continue to provide benefits like clean air,
water, and resources for future generations.

7.4.3 Training and Pruning
Training and pruning are important practices in agroforestry to help trees
grow well and benefit the farm. Training means shaping young trees by
guiding their growth, like removing unwanted“branchés or tying them to
supports. This helps trees grow straight and_stromng,®making them more
productive and easier to manage.
Pruning means cutting off dead or extfa branc¢hes from trees. This helps in
many ways:

1. It allows more sunlight to reach crops gfowing under the trees.

2. Itimproves air circulation, reducing the risk of diseases.

3. It encourages trees to grew Mere fruits or timber.

4. It keeps trees healthy.and prevents them from becoming too big or

messy.

By training and pruming trees, farmers_can create a balanced agroforestry
system where tregs, €rops, and livestock all thrive together. This makes the
farm more productiveé,and sustainable.

7.5 Felling and"New Plantation

Felling and new plantatiop’are important practices in agroforestry to keep the
system healthy and productive. Felling means cutting down mature trees for
timber, fuel, or to miake)spacesfor new growth. When done carefully, felling
provides valuableresources like wood and opens up space for sunlight, which
helps crops and younger trees grow better. However, it should be done
sustainably to avoid harming the environment.

New plantation means planting new trees to replace the ones that are cut
down or to expand the agroforestry system. Planting new trees ensures that
the farm continues to benefit from shade, soil improvement, and products like
fruits or timber. It also helps maintain biodiversity and keeps the land
productive for future generations.
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Together, felling and new plantation create a cycle of growth and renewal in
agroforestry. By balancing the removal of old trees with the planting of new
ones, farmers can sustainably manage their land, protect the environment, and
ensure a steady supply of resources. This makes agroforestry a long-term
solution for farming and conservation.

7.6. Disposal and Marketing

In agroforestry, disposal and marketing are important to ensure farmers get
the best value for their products. One strategy is to sell products like fruits,
nuts, timber and medicinal plants directly to local"markets or consumers. This
reduces costs and allows farmers to earn moreprofit, Farmers can also form
cooperatives or groups to sell their products in balk, which gives them better
bargaining power and access to bigger markets.

Another strategy is to add value to agrafefestry products before selling them.
For example, fruits can be turned into jams,op‘dried snacks, and timber can be
processed into furniture. This incrgases the product's value and attracts more
customers. Farmers can also .use, online platforms or social media to reach
buyers in cities or even export their products to other countries.

Finally, working with government‘programs or NGOs can help farmers learn
better marketing techniques‘and find new buyers. By using these strategies,
farmers can improve their income, reduce waste, and make agroforestry more
profitable and ststainable.

—— G E»——

Multiple Choice Questions (MC@s)

1. What is thednain purpose of agroforestry?

a) To grow only trees for timber
b) To combine trees, crops, and livestock for sustainable farming
c) To replace all crops with trees
d) To focus only on livestock farming
2. Which of the following is a benefit of agroforestry?

a) Increased soil erosion b) Reduced biodiversity
c) Improved soil fertility d) Higher water evaporation
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3.

What is alley cropping?

a) Growing crops in forested areas

b) Planting trees in rows alongside crops

c) Raising livestock under tree canopies

d) Planting trees around farm boundaries

Which tree is known for nitrogen fixation in agroforestry?

a) Mango b) Acacia
c) Eucalyptus d) Neem
. What is the purpose of windbreaks in agroforgstry®
a) To increase soil erosion b) To pretect'crops from strong
winds

c) To reduce water conservation d) To provide fodder for livestock
What is a key advantage of aggbtorestryifor' farmers?

a) Reduced income sources

b) Increased reliance on a single crop

c) Diversified income from tree products

d) Higher risk of cropsfailure

What is the Taufigyaisystem?

a) Growing crops betweeh young trees until the canopy closes
b) Plantingytrees around farm boundaries

c) Combiningylivestock with fafest farming

d) Growing'medicinal plants inghome gardens

Short Questions

ok wn =

What is the difference between farm forestry and agroforestry?
Name two benefits of trees in agroforestry systems.

What is thegputpose,ofsiparian buffers in agroforestry?

How does§ agroforestry help combat climate change?

What is the role of nitrogen-fixing trees in agroforestry?

Why is tree species selection important in agroforestry?

Long Questions

1.

Explain the concept of agroforestry and its importance in sustainable
farming. Provide examples of agroforestry practices.

Discuss the advantages of alley cropping in agroforestry.

Describe the role of agroforestry in improving soil fertility and water
conservation. Use examples to support your answer.
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4. How can agroforestry contribute to the economy of Pakistan? Discuss
its potential benefits and challenges.

Inquisitive Questions

1. If you were to design an agroforestry system for a dry region, what
trees and crops would you choose and why?
How can agroforestry help address food security and environmental
challenges in your community?

. Do You Know?

9 wildlife species
ficial insects thrive
estcontrol and pollination

« Agroforestry systems can host
than conventional farms. Birds,
in these systems, helping with n

o The "Tree Bank" ConceptiIn some agroforestry systems, farmers
treat trees like a savings acCount. They plant fast-growing species
for short-term inco e it trees) and slow-growing species
(e.g., timber Q long-term investment for future

generations

- O’\'
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PRODUCTION OF FARM ANIMALS
(stdents eaming Otcoms:

After studying this chapter, students will be able to:
* Define farm animal and explain its economic importance
+ List different types of farm animals as Milch, Meat and Draught animals
* Explain different systems of livestock productio
» Define and explain rural marketing system‘of Livestock production
* |dentify and explain different problems i \ duction related to
diseases, breeding,
* Fodder shortage and marketing
* Explain the importance of cons good quality breeds through

genetic mean
» Discuss the importance of health in animal production

/7 |

8.1 Introduction

Farm animals, also known" as) livestock, are domesticated animals raised in
agricultural settings for their products, labor, or companionship. Examples
include cattle (cows,buffaloes), poultry (ehickens,ducks), sheep, goats, horses
and camels.

Economic §np@rtange of Farm Afiimal§:

1. Food Rroduction: Farmfanimals provide meat, milk, eggs, and other
dairy preducts, whichsare essential for human nutrition. Pakistan is one
of “the world's [largest .milk producers, with the dairy sector
contributing 3%,to'the GDP .

2. Income Gepération: Livestock farming is a major source of income for
rural households, contributing significantly to the economy. The poultry
sector alone employs over 1.5 million people and supplies affordable
protein to the population.

3. Employment Opportunities: The livestock sector creates jobs in
farming, processing, and marketing.

4. Manure Production: Animal waste is used as organic fertilizer,
improving soil fertility and crop yields.

5. By-Products: Animals provide hides, wool, and bones, which are used
in industries like textiles and manufacturing.
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6. Draught Power: Animals like oxen and camels are used for plowing,
transportation, and other farm activities.

7. Export Earnings: Livestock products, such as meat, wool, and dairy,
contribute to foreign exchange earnings through exports.

Livestock Population in Pakistan:

Livestock Population (Millions)
Cattle 50
Buffaloes 40
Sheep 30
Goats 80
Poultry (Chickens) ﬂ 1,000
Camels 1
Horses 0.5
DonkeysA{ 5

8.2 Types of FarmjAnimals Based on Their Primary Use:
1. Milch Animals (Daif§g Animals):
o Animals raised primarily formilk production.
o Examples; Cows, Buffaloes, Goats, Sheep, Camels.
2. Meag Arlimals;
o “Animals raised fortheir meat.
o =Examples: Cattle (beef)Goats (mutton), Sheep (lamb), Poultry
(chicken, ducks).
3. Draught Animals @ ork Ahimals):
o Animals used foéF labor, such as plowing, transportation, and
pullingyloads.
o Examples; Oxen, Horses, Donkeys, Mules, Camels.
4. Dual-Purpose Animals:
o Animals used for both milk and meat or other purposes.
o Examples: Cows (milk and beef), Goats (milk and mutton), Sheep
(milk and wool).
5. Poultry (Egg and Meat Production):
o Birds raised for eggs and meat.
o Examples: Chickens, Ducks, Turkeys, Quails.
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6. Wool and Fiber Animals:

o Animals raised for their wool, hair, or other fibers.

o Examples: Sheep (wool), Goats (cashmere, mohair), Yaks, Llamas.
7. Companion and Guard Animals:

o Animals kept for companionship or protection.

o Examples: Dogs, Cats, Geese (as guards).

8.3 Systems of Livestock Production:

1. Extensive System:
o Animals graze on large open areas like pastures or rangelands.
o Low input costs but lower productivity:
o Examples: Sheep and cattle grazing inymountainous or arid
regions.
2. Intensive System:
o Animals are raised in confined spaces with controlled
environments.
o High input costs butthigher productivity.
o Examples: Poultry farmsydairy farms, and feedlots.
3. Semi-Intensive Systefy
o Combines grazing and confinement. Animals graze during the
day and are housed at night:
o Balanges ¢ost and productivity:
oy, Examples: Small-scale dairy.and/goat farming.
4. Mixed\garthisfg Systeny
o “Integration of erop andlivestock production on the same farm.
o). Animals provide manure for crops, and crop residues are used as
animal feed.
o Examples: Crop-livestock systems in rural areas.
5. Nomadic/Pastgfal System:
o Herders 'move animals seasonally in search of grazing land and
water.
o Common in arid and semi-arid regions.
o Examples: Nomadic herding of camels, sheep, and goats in
South Punjab, Baluchistan and Sindh.
6. Zero-Grazing System:
o Animals are confined and fed cut-and-carried forage.
o Common in areas with limited grazing land.
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o Examples: Dairy cows in urban or peri-urban areas.

7. Backyard/Poultry System:
o Small-scale rearing of animals, often for household
consumption.
o Low cost and minimal inputs.
o Examples: Backyard chicken farming in rural areas.
8. Commercial System:
o Large-scale, market-oriented production with advanced
technology.
o High productivity and efficiency.
o Examples: Commercial poultry farms and dairy enterprises.

8.3.1 Small Holding

The small holding system refers to (@ livesteck"production system where
animals are raised on small plots of 1and, typically by rural or peri-urban
households. It is characterized by low iAvestment, limited resources, and
integration with crop farming, primarily aimed at meeting household needs
and generating supplementary inceme.
The smallholding systemef livestock production s a traditional and widely
practiced method, particulagly in rural and peri-urban areas, where farmers
raise a small numbgf of animals on limited land. This system is characterized
by low investmentpreliance on familydabor,“ahAd integration with crop farming.
Animals sugh as cattle, goats, sheéep, and paultry are often reared for milk,
meat, eggs, ahd manfure, which”are,used for household consumption or sold
in local“markets.'Smallholdersstypically, rely on natural grazing, crop residues,
and kitchen, waste for feeding their animals, making it a cost-effective and
sustainable practice.
The smallholding system plays a crucial role in supporting rural livelihoods,
providing a steady‘soufrce of income and nutrition for families. It contributes
to food security by preducing milk, meat, and eggs for local consumption,
while also generating manure for crop fertilization. Despite its low productivity
compared to commercial systems, smallholding livestock production is
resilient and adaptable, making it a vital component of rural economies,
especially in developing countries like Pakistan.
8.3.2 Rural Subsistence
The rural subsistence system is a traditional agricultural practice where
farmers grow crops and raise livestock primarily to meet the basic needs of
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their families, with little or no surplus for sale. It is characterized by small-scale
production, reliance on family labor, and the use of simple tools and
techniques.

Explanation of Rural Subsistence System:

In this system, farming activities are focused on producing enough food, fiber,
and other essentials to sustain the household. Farmers cultivate staple crops
like wheat, rice, maize, and vegetables, and rear livestock such as cattle, goats,
and poultry for milk, meat, and eggs. The system relies heavily on natural
resources, such as rainfall and organic manure, with minimal use of modern
inputs like fertilizers, pesticides, or machinery. Productieh is typically low-yield
and labor-intensive, with limited access to markets, ortechnology.

The rural subsistence system is prevalent in(developing countries, where it
supports the livelihoods of millions offsmallholder farmers. While it ensures
food security for rural families, it oftenifa€es challenges like low productivity,
vulnerability to climate change, and limited”income opportunities. Despite
these limitations, it remains a vitalypart of rural economies, providing resilience
and self-sufficiency to farmingseommunities.

8.3.3 Rural Marketing’System of Livestock:

The rural marketing system of

livestock refers to<the network and

processes involyedy, inythe buying,

selling, and, distribution of livestock

and their products®in rural afeasylt

includesyfarmers, traders, middlemen,

markets, and transportation systems

that facilitate the_gmovement’ of

animals (e.g., cattle, goats, sheep, Figure 8.1: Rural Marketing System
poultry) and their products (e.g., milk, meat, eggs, wool) from producers to
consumers or processing units.

Explanation of Rural Marketing System of Livestock:

In rural areas, livestock marketing typically occurs through local markets, fairs,
or direct sales to traders and middlemen. Farmers bring their animals or
products to these markets, where buyers negotiate prices and make
purchases. The system often involves multiple intermediaries, such as
commission agents and wholesalers, who transport livestock to urban markets

or processing facilities. Livestock products like milk and eggs are sold directly
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to local consumers or collected by dairy cooperatives and processing
companies.

This system plays a crucial role in rural economies by providing income to
farmers and employment to traders and transporters. However, it faces
challenges like lack of infrastructure, price fluctuations, and exploitation by
middlemen. Improving market access, transparency, and value addition can
enhance the efficiency and profitability of the rural livestock marketing system.

8.3.4 Peri-Urban Farming System:

Peri-urban farming refers to agricultural practices#carfied out in the
transitional zones between urban and rural areas, It'involves the cultivation of
crops and rearing of livestock to meet the food demands of nearby urban
populations while utilizing the resources’and infrastructure of both urban and
rural areas.

Explanation of Peri-Urban Farming System;

Peri-urban farming is characterized by its proximity to urban centers, which
provides access to markets, transportation, and technology. Farmers in these
areas often grow high-value [crops like vegetables, fruits, and flowers, and rear
livestock such as dairy cattle, poultry, and goats. The system relies on intensive
farming methods, . includingythe use of irrigation, fertilizers, and modern
equipment, to maximize productivity @ndymeet the high demand for fresh
produce in citieg!

This farming, system /plays a vital role ‘in_efsuring food security for urban
populations by, supplying frésh, Jlecally produced food. It also provides
employment opportunities” and income for farmers while reducing the
environmental impact of long-distance food transportation. However, peri-
urban farming facesmchallengés such as land scarcity, pollution, and
competition for resources. Sustainable practices and supportive policies are
essential to maximizejits benefits and address these challenges.

8.3.4 Nomadic Farming System:

The nomadic farming system, also known as pastoral nomadism, is a
traditional livestock-rearing practice where herders move their animals
seasonally in search of grazing land and water. This system is primarily
practiced in arid, semi-arid, and mountainous regions where permanent
agriculture is challenging due to harsh climatic conditions and limited
resources.
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Explanation of Nomadic Farming System:

In this system, herders rely on natural pastures and water sources to sustain
their livestock, which typically include cattle, sheep, goats, camels, and yaks.
The movement of herds is guided by seasonal changes, with herders
migrating to areas where forage and water are available. Nomadic farming is
characterized by its adaptability to environmental conditions, low reliance on
external inputs, and deep cultural significance for pastoral communities. It is
commonly practiced in regions like Baluchistan, Sindh, and parts of Khyber
Pakhtunkhwa in Pakistan, as well as in countries likeqMengolia, Kenya, and
Sudan.

8.4 Problems in animal production

Animal production faces several challenges that impact productivity, animal
welfare, and sustainability. One major{issuerisdiséase outbreaks , which can
lead to high mortality rates, reduced productivity, and economic losses.
Diseases like foot-and-mouth disease, ‘@vian influenza, and mastitis are
particularly problematic, especially‘in regions with limited access to veterinary
services and vaccines. Additionally, poor nutrition due to inadequate feed
quality or scarcity of foddér affects animal health and growth, reducing milk,
meat, and egg production:iClimate change exacerbates these problems by
causing droughts, heat stress, and redugcedyavailability of grazing land.
Another significantichallenge is lack of infrastructure and technology . Many
farmers, especially in developing#countries, dack access to modern farming
equipment, properrhousing for amimals, “and efficient waste management
systems,, This®leads to subeptimal preduction conditions and environmental
pollution. “\Furthermore, market jaccess and price fluctuations often
disadvantage small-scale farmers/ making it difficult for them to earn a stable
income. Addressing these issues requires improved veterinary services, better
feed management, investment in infrastructure, and policies that support fair
market access and sustainable practices.

8.4.1 Problems in animal Breeding

Animal breeding faces several challenges that hinder the improvement of
livestock productivity, genetic diversity, and overall sustainability. One major
issue islack of access to high -quality breeding stock . Many farmers,
especially in developing regions, cannot afford or access genetically superior
animals, limiting their ability to improve herd quality. Additionally, inadequate
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record -keeping and data management make it difficult to track animal
pedigrees, performance, and genetic traits, which are essential for effective
breeding programs. This lack of information often results in inbreeding,
reducing genetic diversity and increasing the risk of hereditary diseases.
Another significant problem is limited infrastructure and resources for
advanced breeding techniques . Modern breeding methods, such as artificial
insemination (Al), embryo transfer, and genomic selection, require specialized
equipment, trained personnel, and significant investment. Many small-scale
farmers lack access to these resources, relying instead @n%traditional breeding
methods that are less efficient and “yyields” slower progress.
Furthermore, climate change and environmental stressofs  can negatively
impact animal reproduction, reducing fertilitysrates” and increasing the
vulnerability of livestock to diseases.

Lastly, socioeconomic and  policy -related” challenges also affect animal
breeding. Farmers often prioritize short-term® gains over long-term genetic
improvement due to financial constraints or lack of awareness. Inconsistent
government policies, inadequate, funding for research, and poor extension
services further hinder thé ad@ption of advanced breeding practices. Addressing
these challenges requirestinvestmént in infrastructure, education, and policy
support to promote sustainable,and efficient animal breeding programs.

8.4.2 Fodder Shortage

Feed shortage fis a ‘¢critical issuedin livestock production, primarily caused
by natural and,envirénmental factors . Droughts, floods, and unpredictable
weatherypattermsireduce thesavailability of natural pastures and fodder crops,
limiting feed supplies. Clifnate change exacerbates these problems by altering
growing seasons and ‘feducing the productivity of agricultural land.
Additionally, land degradation” due to overgrazing, deforestation, and poor
farming practices futther diminishes the availability of quality feed for animals.
Human activities and, socioeconomic factors also contribute to feed
shortages. Competition for resources between livestock and crop production
often leads to the prioritization of food crops over fodder crops. Rapid
urbanization and industrialization reduce the amount of land available for
grazing and fodder cultivation. Furthermore, lack of investment in feed

production and storage infrastructure limits the ability to produce,
preserve, and distribute feed efficiently. Addressing these issues requires
sustainable land management, improved agricultural practices, and policies
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that balance the needs of crop and livestock production.

8.4.3 Marketing

Marketing in animal production faces several challenges that impact farmers'
profitability and market access. One major issue islack of market
infrastructure , such as proper storage, transportation, and processing
facilities, which leads to spoilage and loss of perishable products like milk,
meat, and eggs. Additionally, price fluctuations due to seasonal demand,
oversupply, or market speculation often disadvantage,small-scale farmers,
making it difficult for them to earn a stable income. Limited_access to reliable
market information further exacerbates the problem,“as_farmers struggle to
make informed decisions about when and whegeto,sellitheir products.
Another significant challenge is thesdeminance™of middlemen and
intermediaries , who often exploit farmers bysofféring low prices and taking a
large share of the profits. Farmers also face difficulties in meeting quality and
safety standards required by fommal markets, as they lack resources for
proper animal healthcare, feed, and hygiene practices. Furthermore, limited
access to export markets due“to trade barriers, lack of certification, and
inadequate branding restricts)opportunities for higher earnings. Addressing
these issues requires improxed infrastructure, fair pricing mechanisms, and
support for farmers 0 meet market standards and access broader markets.

8.5. Consefvatio of geod/ quality Breeds Through

GeneticdMeans

Conserving “goeod quality .amimal breeds through genetic means is very
importanter many reasans. First.it helps preserve unique traits like disease
resistance, high milk or meat praduction, and adaptability to harsh climates.
These traits are valdablefor improving livestock and ensuring they can survive
in changing environments. Without conservation, we risk losing these breeds
forever, which would@educe the diversity of animals available for future
breeding.

Second, conserving good breeds supportsfood security and farmers'
livelihoods. High-quality breeds produce more milk, meat, and eggs, helping
farmers earn more money and feed more people. By using genetic tools like
artificial insemination or embryo transfer, we can spread these good traits to
other animals, making entire herds healthier and more productive. In short,
conserving good breeds through genetic means ensures we have strong,
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productive animals for the future, benefiting both farmers and the
environment.

S EXERCISE S

Multiple Choice Questions (MCQs)

1.

What is the primary purpose of milch animals?

a) Meat production b) Milk production
c) Draught power d)Woolgproduction
Which of the following is an example of a draugh®anifial?
a) Cow b) Goat
c) Ox d) Chicken
. What is the main advantage of the iatedSivellivestock production system?
a) Low input costs b) High productivity
) Use of natural grazing d) Low labor requirements
Which disease is common iampoUliry?
a) Foot-and-mouth disease b) Avian influenza
¢) Brucellosis d) Mastitis
. What is a major¢halleng€lin animal breeding?
a) Lack of marketaccess b) Inadequate record-keeping
c) Overproduction offodder d) Excessive use of antibiotics
Which liviestagk pgoduction sy§tem inV@lwués seasonal migration of animals?
a) Intensive system b) Nomadic system
) Zero-grazing system d) Commercial system
What is the primary cause of fddder shortage?
a) Overproduction“of\crops b) Climate change and droughts
c) Excessive usé of fertilizers d) Lack of veterinary services

What is the econdfiic importance of livestock in Pakistan?

a) It contributes 3% to GDP

b) It provides employment to over 8 million families

c) It is the largest exporter of dairy products

d) It has no significant impact on the economy

Which of the following is a problem in animal marketing?

a) High demand for livestock products b) Dominance of middlemen
c) Excessive use of modern technology d) Overproduction of fodder
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Short Questions

1.
2.
3.

4.
5.

What are the two main purposes of raising farm animals?

Name two common diseases in cattle and buffaloes.

What is the difference between the extensive and intensive livestock
production systems?

How does climate change affect fodder availability?

Why is animal health important for sustainable farming?

Long Questions

1.

Explain the economic importance of livestocktin” Pakistan. Discuss its
contribution to food security and rural livelihoods.

Describe the challenges faced in animal(breeding and suggest solutions
to improve breeding practices.

Discuss the role of the nomadicyfarming system in Pakistan. What are
its major problems, and how can they be addressed?

Explain the importance of conserving good-quality animal breeds
through genetic means.Hdow can this be achieved?

Inquisitive Questions

1.

If you were to designya livestock production system for a rural area,
what type ofsystem would you choese and why?

How canmodernitechnology be used to solve the problems of fodder
shortage and animal healthfin livestock’production?

Do youithink the nomadicfarming system can coexist with modern
agricultural practices?Why or why not?
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DAIRY INDUSTRY
(stdents leaming Ovtcomes:

After completing this chapter, students will be able to
* Assess the present position and scope of Pakistan in dairy sector
+ List different types of dairy industries in Pakista
* Identify different problems of Dairy Indust

» Discuss annual vaccination Schedule of livest eases

* List and Explain problems in dairy processi

* Identify problems of Marketing ai stry and suggest suitable
measures to overcome these pr S

* Enlist standard values of Milk Consti ts

» Discuss improvement in dairy production in the sense of nutrition,

health and modern techmelo
* Enlist common Dairy, E % ent and explain their function

Explain and ide odern technology used in processing and

marketing
° Descrimeethods and value addition in dairy
product y

9.1 Introduction and S€ope of\Pairy in Pakistan
The dairy. industry in Pakistansis a key‘part of the agriculture sector and plays a
vital role inythe economy/ It contributes about 11% to the country's GDP and
provides employment_to millions/of people, especially in rural areas. Pakistan
is the 4th largest milk producer in the world, with an annual milk production
of over 66 million tonsfHowever, only about 5% of this milk is processed and
packaged, while the restis sold informally in raw form.
The industry faces challenges like poor infrastructure, lack of refrigeration, and
limited access to modern technology. Small-scale farmers, who make up 80%
of milk producers, often struggle with low yields and poor-quality feed for
animals. Despite these issues, the demand for dairy products is growing due
to population growth and urbanization. The packaged milk market is
expanding, with companies like Nestlé, Engro Foods, and Haleeb leading the
way.
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The government and private sector are working to improve the industry by
introducing better breeds, providing training to farmers, and investing in cold
storage facilities. If these efforts succeed, the dairy industry has the potential
to boost Pakistan's economy and improve livelihoods for millions.

The dairy sector in Pakistan has immense potential for growth and
development. As the 4™ largest milk producer in the world, Pakistan produces
over 66 million tons of milk annually. However, only a small portion of this
milk is processed and packaged, leaving a huge opportunity for expansion in
the formal dairy market. With a growing population a@hdpincreasing demand
for dairy products like milk, yogurt, cheese, and ‘Buttergthe sector can play a
key role in improving food security and creatingjobsyespecially in rural areas.
Modernizing the industry by introducing better technology, improving animal
breeds and providing training to fagmers can_significantly increase milk
production and quality.

9.2 Different Types of Dairy Industries in Pakistan

In Pakistan, the dairy industry “is diverse and includes various types of
businesses that process and produce dairy products. Here are the main types
of dairy industries that collectively contribute to Pakistan's economy:

1. Large-Scale DaiffCompanies:

These are fofmaliilerganized companies that process and package milk and
dairy products

2. SnfglFamg Medium-Sized Dairy@nterprises:

These “are smaller businesses_that produce and sell dairy products like
yogurt, butter, and cheese. They often operate on a local or regional level.

3. Traditional ordhformal Ddiry Sector.

This includes small"farmers and local milkmen (known as "Gawalas") who
supply raw milk direetly to consumers. This sector dominates the market,
as around 95% of milk is sold informally.

4. Cottage Cheese and Butter Units:

These are small-scale, home-based businesses that produce traditional
dairy products like paneer, khoya, and desi ghee for local markets.

5. lce Cream and Frozen Dessert Manufacturers:
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Companies like Igloo, Yummy, and Walls produce ice cream and other
frozen dairy products.

6. Animal Feed and Nutrition Companies:

These industries support dairy farming by producing and supplying animal
feed, vitamins, and supplements to improve milk production.

7. Dairy Equipment and Technology Providers
Companies that provide machinery, milking equipment, and cooling
systems to modernize dairy farming and processing.

8. Research and Development Organizations: [Rgtitdiops like the Pakistan

Agricultural Research Council (PARC) and universities work on improving
dairy farming practices, animal breedsand'milk quality.

9.3. Problems of Dairy Industfy

The dairy industry faces several” challenges that affect its growth and
efficiency. One major problem.is,the\lack of proper infrastructure, such as cold
storage and transportation. facilities. Milk is a perishable product, and without
proper storage and quick transportation, it can spoil easily, leading to losses
for farmers. Additionally, many small-scale dairy farmers lack access to
modern technology and  equipmentg#which, makes it difficult for them to
produce milk efficiently and compete with larger farms.

9.4. Effect.of Diseases,on Animal Production

Diseases imanimals can significantly reduce their production. For example, if a
cow gets sick, it maysproduce less milk, grow more slowly, or even fail to
reproduce. Diseases like mastitis in dairy cows can lower milk yield. Sick
animals may also havefpoor appetite and weak immune systems, making them
more vulnerable to other health problems. This leads to lower productivity
and financial losses for farmers.

Additionally, diseases increase the cost of animal care. Farmers may spend
more on treatments, vaccines, or veterinary services. In severe cases, entire
herds or flocks may need to be culled to prevent the spread of contagious
diseases, leading to significant losses. Poor animal health also affects the
quality of products like milk and meat.,
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9.4.1 Annual Vaccination Schedule of livestock Diseases

An annual vaccination schedule for
livestock depends on the type of
animals, regional disease prevalence
and local veterinary recommendations.
Here's a general guide for common
livestock species:

Cattle Figusen8.1: Vaccination
1. Foot and Mouth Disease (FMD):
Twice a year.
2. Haemorrhagic Septicaemia (HS): Annually; before the rainy season.
3. Black Quarter (BQ): Annually, before the fainy*season.
4. Brucellosis: Once in a lifetime (fémalescalves aged 4-8 months).
5. Rabies: Annually, if at risk (e.g., in“areas with rabies outbreaks).

6. Theileriosis: Once for calvesjin endémic areas.
Sheep and Goats

1. Peste des Petits Ruminants (PPR): Once, with annual boosters.
Enterotoxaemia:Twice a year.
Sheep and Goat Pox: Annually.
Foot and Mouth Disease (FMD):fwice a year.
BrucellosiszOnce in young anifmals in"endemic areas.

nihwh

9.4.2 Problems,in'Dairy Proeessing
There are Aumerous problems,in daify processing industry in Pakistan, few of
them are simply explained as:

1. Milk Spoilage:#Milk, cammgo bad quickly if not stored at the right
temperature, leadingto waste and unsafe products.

2. Contamination: Bacteria or dirt can get into the milk during handling,
processing, or packaging, causing health risks.

3. Equipment Malfunctions: Machines used for pasteurizing, separating, or
packaging milk can break down, slowing production or leading to poor-
quality products.

4. Milk Quality Variations: The quality of raw milk can vary depending on
factors like the cow's health, feed, or storage, which affects the final
product.
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5.

9.

Adulteration: Sometimes, water or other substances are added to milk,
either accidentally or intentionally, reducing its quality.

. Waste Management: Dairy processing generates a lot of by-products, like

whey or wastewater, which need proper disposal to avoid environmental
harm.

. Allergen Concerns: Milk contains allergens, so any mistakes in labeling or

cross-contamination during processing can harm consumers with allergies.

. High Energy Use: Dairy processing involves heating, cooling, and running

machines, which use a lot of energy, increasing costs.
Product Shelf Life: Keeping dairy products fresh for longer is a challenge,
especially during transport or in warm climates:

10.Regulatory Compliance: Meeting strictt féod,ssafety standards and

regulations can be complex and costly for dairyproducers.

9.4.3 Marketing Problems of the Daisy Industry in Pakistan

1.

Lack of Proper Cold Storageg@hd Transportation:
Many dairy products spoil due tosthe absence of cold storage facilities and
refrigerated transport systems, especially in rural areas.

. Middlemen Dominafce;

Middlemen oftensexploit farmers, paying them low prices for milk while
selling it at higher‘prices to consumers.

Unorganizefl MagketStructurgs

The dairyy sector/in Pakistan“is largelyginformal, with a lack of proper
chahnels forifarmers to directly sell their products.

. PoorQuality Standargg:

Adulteration of milk and lack of proper quality testing lower consumer
trust and market.€ompetitiveness.

Limited Awar@essgind Marketing Strategies:

Farmers and small dairy producers often lack awareness about marketing
techniques or fail to add value to their products.

. Low Milk Prices for Farmers:

Farmers often get minimal returns on their milk due to fluctuating market
demand, making dairy farming less profitable.

. Inefficient Processing Industry:

The processing capacity of the dairy industry is underutilized, leading to
wasted milk during peak production seasons.
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8. Weak Branding and Export:
Pakistani dairy products lack strong branding and are not competitive in
international markets due to poor quality assurance.

9.5 Quality of Milk

Here are the standard values of milk constituents, which can vary slightly
based on the species and breed of the animal: These values are approximate
averages and can vary based on breed, diet, health, and lactation stage.

For Cow Milk: For Sheep Millg

1. Water: 86-88% 1. Water: 80-83%
2. Fat: 3.2-4.5% 2. Fat: 6.5-9.0%
3. Protein: 3.2-3.4% 3. Protein:'5:4-6.0%
o Casein: ~80% of total 4f Lactose:4.5-5.0%
protein 5..«Minerals (Ash): 0.9-1.0%
o Whey Proteins: ~20% of + Fats#Content: Buffalo milk has
total protein higher fat content compared to
4. Lactose (Milk Sugar): 4.8-5:0% cow and goat milk, making it
5. Minerals (Ash): 0.7-0.8% creamier.
o Calcium, Phosphords, - Lactose: Goat milk tends to have
Potassium,» and Sedium slightly less lactose than cow
are the key'minerals. milk, making it more digestible

for some people.

+ “Protein: Sheep milk is
particularly high in protein and
fat, often wused for making
cheese.

For Goat Milk: For Buffalo Milk:

Water: 85-87% 1. Water: 82-85%

Fat: 3.5-4.5% 2. Fat: 6.0-8.0%

Protein: 3.0-3.6% 3. Protein: 3.8-4.2%
Lactose: 4.1-4.8% 4. Lactose: 4.5-5.0%
Minerals (Ash): 0.7-0.8% 5. Minerals (Ash): 0.75-0.8%

nhwh=

9.5.1 Problems of milk storage
Storing milk properly is essential to maintain its quality and prevent spoilage.
Here are the main problems associated with milk storage:
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1. Spoilage Due to Temperature Issues

Milk is highly perishable and needs to be stored at a low temperature (below
4°C). If proper refrigeration isn't available, especially in rural areas or during
transport, milk can spoil quickly. This leads to souring, curdling, or bacterial
contamination, making it unsafe to consume.

2. Contamination Risks

Improperly cleaned storage tanks, containers, or handling equipment can
introduce bacteria, dirt, or chemicals into the milk. Contaminated milk not only
spoils faster but also poses health risks.

3. Adulteration

In some cases, water or other substances may bhe’added to milk during
storage or transport, either intentionally orunintentionally. This reduces the
quality of the milk and makes it less nutritious.

4. Oxidation and Rancidity

If milk is exposed to air or light,during storage, the fat in milk can oxidize,
resulting in off-flavors or rancidity. This makes the milk taste unpleasant and
reduces its marketability:

5. Microbial Growt

Even at low temperatures, some, bacteria ‘¢an survive and grow slowly,
particularly“if the milk is storedfor too“long. Poorly stored milk can harbor
harmfulbacteria like Listeria or‘Salmenella.

6. Packaging Issues

Improperly sealed or low-quality/ containers can cause milk to leak, absorb
odors from the sufroundingss“or allow contamination. Additionally, some
packaging materials, may not protect milk from exposure to light, which can
degrade nutrients like'vitamins A and D.

Solutions to Milk Storage Problems:

1. Refrigeration: Use proper refrigeration systems at every stage of the
supply chain, from collection to transport to retail.

2. Clean and Sanitize: Ensure all storage tanks, containers, and
equipment are thoroughly cleaned and sanitized regularly.

3. Sealed Containers: Use airtight, food-grade containers to prevent
contamination and maintain freshness.
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4. Pasteurization: Store milk after pasteurization to kill harmful bacteria
and extend its shelf life.

5. Cold Chain Management: Develop and maintain a cold chain system,
especially during transportation in rural areas, to avoid temperature
fluctuations.

6. Education and Training: Train farmers, workers and transporters on
proper milk handling and storage techniques.

By addressing these problems, the dairy industry can minimize losses, ensure
milk safety, and deliver high-quality products to censumers.

9.6 Scope and Future of Dairy Industry in"Pakistan

The dairy industry plays a crucial role in Pakistan'siecenomy and the lives of its
people. Pakistan is one of the largest milk-producing countries in the world,
and milk is a staple food for its populatien. Modernizing the dairy industry is
essential to ensure higher productivity, bettér quality and improved living
standards for farmers.

Modern dairy farming techniques, help increase milk production by improving
animal health, feed quality, and breeding practices. This is important because
the traditional methods used bywsmall farmers often result in low milk yields
and poor-quality products. With better practices, farmers can produce more
milk to meet the growing demand of the country's population.

A modern daify industry also ensures better storage, processing, and
distributionof ymilk’ and daity products. Advanced technology, like
refrigeration_and pasteurization, reduces spoilage and maintains milk quality.
This not only benefits consumers by providing safer and fresher products but
also helps farmers and companies|reduce losses.

The dairy industry®™ €reates_mumerous job opportunities in farming,
transportation, processing, and retail. Modernization increases efficiency,
opens up new markets for value-added products like cheese, butter, and
yogurt, and boosts exports. This can contribute significantly to Pakistan’s
economy.

Lastly, modern dairy practices improve sustainability. By managing waste
properly and using energy-efficient systems, the environmental impact of
dairy farming can be reduced. This is crucial for long-term development.
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9.6.1 Improvement in Dairy Production
Significance of Nutrition, Health, and Modern Technology in the Dairy
Sector

1. Nutrition

Proper nutrition is essential for dairy animals to produce high-quality milk and
maintain good health. A well-balanced diet that includes green fodder, silage,
concentrates, and minerals ensures optimal milk production and reproductive
performance. Malnutrition can lead to reduced milk yield,poor animal growth
and increased susceptibility to diseases. Moreover, providing adequate water
is equally important, as milk is about 87% water.

Good nutrition also impacts the quality ofumilk; improving its fat, protein, and
lactose content, which is crucial for both coensumer satisfaction and market
value. Farmers who invest in better féeding practices can see significant
improvements in productivity and_ profitability. Educating farmers about the
importance of balanced feed is vital for the overall development of the dairy
sector.

2. Health

Animal health is directly linked to the efficiency and profitability of the dairy
sector. Diseases like “mastitis, foot-apd-mouth disease, and brucellosis can
drastically reduce milk“production and increase mortality rates. Regular
vaccinations;\deworming, and veterinary care are essential to prevent diseases
and improve animal welfare. Healthysanimals also produce better-quality milk,
ensuring feod safety for cansumers.

Poor health in dairy animals leads'to increased medical costs, reduced fertility,
and lower produgtivity,) whi€h™ can result in significant economic losses.
Promoting herd health” management programs and timely disease control
measures is critical to, sustaining dairy operations and meeting market
demands.

3. Modern Technology

Modern technology has revolutionized the dairy sector by improving
efficiency, productivity, and product quality. Technologies like automated
milking machines, milk testing equipment, and precision feeding systems
reduce labor costs and minimize wastage. Cold chain systems ensure the
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proper storage and transport of milk, reducing spoilage and extending shelf
life.

Digital tools, such as herd management software and mobile apps, help
farmers monitor animal health, track milk yields, and maintain breeding
records. Genomic technology and artificial insemination improve breeding
practices, ensuring high-yield and disease-resistant animals. Moreover,
pasteurization and ultra-high temperature (UHT) processing improve the
safety and quality of dairy products for consumers.

9.6.2 Modern Technology in ProcessingtanddVarketing

Common Dairy Equipment and their FunctiqfS
Here is a list of common dairy equipmentsused in‘thedairy industry:
Milking Equipment
* Milking Machines: Automatic systems/to extract milk from cows or
buffaloes efficiently.
* Milking Buckets and Cans; Used for manual milking and temporary
storage of milk.
* Teat Cups and Liners: Part of the milking machine that attaches to the
animal's teats.

Milk Storage and @@gling

+ Milk Storage'Tanks:large stainless-steel tanks for bulk storage of milk.

* Milk Coolers/Chillers: Equipment to'quickly cool milk to prevent spoilage.

» Refrigerated Bulk Tanks: Tanksywith built-in cooling systems to keep milk
at the, desiréd temperature.

Milk ProcéSsing Equipmg@nt

* Pasteurizers: Used to heat milk to eliminate harmful bacteria while
preserving nutrientst

* Homogenizers: Break down fat molecules in milk to ensure uniform
consistency.

* Cream Separators: Separate cream from milk to produce skimmed milk or
cream-based products.

* Butter Churners: Used to make butter from cream.

* Cheese Presses: Compress curd to form cheese blocks.

* Yogurt Makers Used for fermenting milk into yogurt.
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Cleaning and Sanitization

» CIP (Clean-In-Place) Systems: Automated systems for cleaning pipelines,
tanks, and equipment.

 Sanitizing Sprayers: Used to disinfect milking and processing equipment.

Milk Transportation

« Milk Cans: Smaller, portable containers for transporting milk from farms to
collection centers.

* Milk Tanker Trucks: Large vehicles equipped withyinsulated tanks to
transport bulk milk.

Testing and Quality Control

* Milk Testing Kits: Measure milk quality parameters like fat, protein, and
lactose content.

* Lactometers: Used to check milk densityfand detect adulteration.

* pH Meters: Monitor milk acidity to ensure freshness and safety.

Feeding and Animal Care

» Feed Mixers: Machines to prepare a balanced feed mix for dairy animals.

« Water Troughs: Provide freshwater to livestock.

* Cow Brushes: Automated, brushes that improve animal hygiene and
comfort.

* Hoof Trimming Equipment: Used"to maintain hoof health in dairy
animals.

Other Equipmeént

* Fodder Choppers: Chop fodderfor easier consumption by livestock.

« Milk\Packaging Machines: Automate the filling, sealing, and labeling of
milk andydairy products.

« Automatic Feeders; Dispense/feed to animals based on pre-set schedules.

9.7 Promotion apd Improvement in Dairy Products
Proper packaging and, value addition not only improve the shelf life and
quality of dairy products but also increase their market appeal and
profitability. These practices help farmers, processors, and the dairy industry
meet consumer demands while reducing waste and maximizing revenue.
Methods of Packaging in Dairy Products
1. Plastic Pouches:
Used for packaging milk, yogurt, and cream. These are lightweight, cost-
effective, and easy to transport.
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2.

Glass Bottles:

Traditionally used for milk and flavored milk. Glass is reusable and
preserves the natural taste of milk but is less common now due to its
fragility.

. Cartons (Tetra Pak):

Widely used for UHT (ultra-high-temperature) milk, cream, and juices.
Cartons are hygienic, durable, and extend the shelf life of products.

Plastic Containers:

Used for yogurt, butter, and ice cream. They are cgnvenient for consumers
and can be resealed.

Metal Cans:

Common for condensed milk, evaporated milk, and powdered milk. Metal
cans are strong and provide a long shelf life,

Flexible Packaging (Pouches or T (Wsé€S):

Used for cheese spreads, condensed milk; and cream. These are portable
and easy to use.

. Vacuum Sealing:

Used for cheese andgbutter to remove air, preserving freshness and
preventing spoilage.

Laminated Filnf;

Used for wrappingycheese slicesdandbutter. These films are moisture-
resistant and protect the product.

Metheds of\Vatue Additionyin Dairy Products

1.

Flavored Milk:
Adding flavors like chacolate, strawberry, or vanilla to milk makes it more
appealing to consumers, ‘espécially children.

. Cheese Productions

Milk is processed into various types of cheese, such as cheddar, mozzarella,
and cottage cheese, increasing its market value.

. Yogurt and Probiotics

Fermented milk is used to make yogurt and probiotic drinks, which are
popular for their health benefits.

Butter and Ghee:

Cream is churned to produce butter or clarified to make ghee, both of
which are staple products in many households.
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5. Ice Cream and Frozen Desserts:
Milk is processed with sugar and flavors to create ice cream and other
frozen treats.

6. Condensed and Powdered Milk:
Milk is evaporated or dried to produce condensed milk and milk powder,
which have a longer shelf life and are easy to transport.

7. Milk-Based Sweets:
Products like khoya, gulab jamun, and rasgulla are made from milk,
catering to the sweet-loving consumer base.

8. Whey Products:
Whey, a by-product of cheese production;, ishused to make protein
powders, health drinks, and energy bars.

9. Innovative Packaging:
Adding resealable caps, portionzeontrolled packs, and eco-friendly
materials to packaging increases comvenience and attracts more

customers.
Multiple Choice QuestionSy(Me€Qs)

1. What is the ndain purpose of the d&igy industry in Pakistan?
a) Producifgierops b) Raising birds for meat
¢) Praducing milk and dairy‘products & d) Making leather

2. WWhieh,province in Pakistan is the largest producer of milk?

a) Sindh b) Punjab
) Khyber Pakhtunkhwa d) Balochistan
3. What is theghain gause of milk spoilage during storage?
a) Lack of sunlight b) High temperature
c) Overfeeding animals d) Using glass bottles
4. Which disease in dairy animals can reduce milk production?
a) Foot-and-mouth disease b) Newcastle disease
c) Coccidiosis d) Aspergillosis
5. What is the purpose of pasteurization in milk processing?
a) To add flavor to milk b) To kill harmful bacteria
¢) To increase fat content d) To change milk color

119

NOT FOR SALE-PESRP



/7 ___________________________________________________// |

6.

7.

8.

9.

Which equipment is used to separate cream from milk?
a) Milking machine b) Cream separator
¢) Homogenizer d) Pasteurizer

What is the main benefit of using modern technology in dairy farming?

a) Increases manual labor b) Reduces milk production

c) Improves efficiency and quality d) Makes animals grow
slower

Which dairy product is made by fermenting milks

a) Butter bhCheese

c) Yogurt d) Ghee

What is the role of cold chain systems i} th€%airy industry?

a) To increase milk spoilage B). T'o keep milk fresh during
transport

c) To reduce milk production d) To add water to milk

10. Which of the following is a Malue-added dairy product?

a) Raw milk b) Flavored milk
c) Unpasteurized milk d) Spoiled milk

Short Questions

1. What are the'two main types of daity industries in Pakistan?
2. Name two commen diseases that affectidairy animals.

3.

4. How does modern techfiology help in dairy farming?

5.

What,is the purpose of a crfeam separator in milk processing?

What arethe benefits’of value addition in dairy products?

Long Questions

1.

Explain the challengessfaced by the dairy industry in Pakistan and
suggest measures to overcome them.

Describe the role of modern technology in improving milk production
and processing in'the dairy sector.

Discuss the importance of proper packaging and value addition in dairy
products. How do they benefit farmers and consumers?

Inquisitive Questions

1.

Why is only 5% of Pakistan's milk processed and packaged, while the
rest is sold raw? What can be done to increase the share of processed
milk?
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POULTRY HUSBANDRY

Students learning Outcomes:

After completing this chapter, students will be able to
» Discuss the contribution of poultry industry in national.economy

* ldentify the types of poultry farming
» Explain layer and broiler farming
* Define fancy birds and explain the environ ssary for keeping fancy

birds
» Discuss poultry feed quality and listdpercenta nstituents of poultry feeds
* Explain different type of poultry fe
* ldentify problems in poultry productio

» Describe handling and processing of poultry products
» Define vaccination and discus need

* Suggest suitable v . erent aged poultry birds
* Identify the equip ed in poultry processing
ing poultry farming

* Explain the factors a

» Identify different genetic diseases i Itry
» Discuss th future of po industry in Pakistan

10.1 Introduction

Poultryg, husbandry ™ refers t6 the, practice of raising and managing
domesticated birds, suchgas chickens; ducks, turkeys, and geese, for the
purpose ofyproducing meat, eggs, and feathers. It involves proper care,
feeding, housing, breedingnand disease management to ensure healthy birds
and high-quality ¢production. Poultry husbandry plays a vital role in the
agricultural economysand contributes to food security by providing affordable
protein sources.

10.2 Contribution to National Economy

The poultry industry is a significant contributor to Pakistan's economy,
providing employment to over 1.5 million people directly and indirectly. It
contributes approximately 1.3% to the country's GDP and accounts for 26.8%
of the total agricultural value addition. The sector produces around 1.5 billion
kilograms of chicken meat and 10 billion eggs annually, meeting a large
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portion of the country's protein needs. This makes it a vital part of the
agriculture sector, which is the backbone of Pakistan's economy.

In terms of financial impact, the poultry industry is worth over PKR 1.5 trillion
(approximately $5.4 billion). It has shown consistent growth, with an annual
growth rate of 8 -10% over the past decade. The industry also supports related
sectors such as feed production, pharmaceuticals and transportation, creating
a ripple effect in the economy. Additionally, it helps reduce the country's
reliance on imported meat, saving valuable foreign exchange.

The poultry sector also plays a crucial role in rural development, as 70% of
poultry farms are located in rural areas. This providesiincome opportunities for
small farmers and helps alleviate poverty. Thegndustty has also attracted
foreign investment, with modern technology. and goractices being introduced
to improve productivity. Overall, the fpoultpygindustry is a key driver of
economic growth, food security and employment in Pakistan.

Areas famous for poultry prodygdtion in Pakistan

In Pakistan, the poultry industrysisicongentrated in several key areas known for

high production. Punjab(is the leading province, with major hubs in Lahore,

Faisalabad, Rawalpindi, andy, Multan. These cities have a large number of
poultry farms, feedymills and®processing units, making Punjab the largest

contributor to the country's poultry output.

Sindh is angthef impartant region, particdlarly Karachi and Hyderabad, which

have a significantyndmber of pouitry farms and feed production facilities.
Karachi, béing,aymajor urban,centerjalso has a high demand for poultry
products, driving production in the surrounding areas.

Khyber Pakhtunkhwa (KP) and Azad Jammu & Kashmir (AJK) also contribute to

poultry productiongwith \Peshawar and Mirpur being notable areas. These

regions focus on both small -scale and commercial poultry farming, catering to
local and regional markets. Overall, these areas play a vital role in meeting
Pakistan's poultry demand.

10.3 Types of Poultry Farming

Poultry farming in Pakistan can be divided into two main types: domestic
(backyard) farming and commercial farming .
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1. Domestic (Backyard) Farming
This is small-scale farming, usually done in rural areas or homes.
Families raise a few chickens, ducks, or other birds for their own use,
such as eggs and meat. It requires low investment and is common in
villages. This type of farming helps families meet their daily food needs
and sometimes earn extra income by selling surplus eggs or birds.
2. Commercial Farming:
This is large-scale farming, done for business purposes. It involves
raising thousands of birds in controlled envirgnments, using modern
techniques and equipment. Commercial farms® focus on producing
eggs, meat, or both on a large scale to supply markets, restaurants, and
shops. These farms are usually located neaf cities to meet high demand
and require significant investment_ inygnfrastructure, feed, and
technology.
Both types of farming play important rolesyin‘providing food and income, but
commercial farming has a biggetimpact on the economy due to its large-
scale production.

10.3.1 Layers Farming

Modern farming ¢ of layers (egg-
producing chickens) involves advanced
techniques to maximize egg production
and ensurebirdy, health. Farmers use
specially=designed poultry houses with
controlled, temperature, dighting, and
ventilation > to create.. an |ideal
environment for the), henss These
houses are equipped with automated systems for feeding, watering, and egg
collection, which reduce labor costs and improve efficiency. Layer hens are fed
a balanced diet rich in proteins, vitamins, and minerals to ensure high-quality
egg production. Modern farms also focus on disease prevention through
regular vaccinations and biosecurity measures.

In modern layer farming, specific breeds of hens, such as Hy-Line, Bovans, and
Lohmann, are used because they are known for their high egg-laying capacity.
These hens can produce around 250-300 eggs per year. Farmers monitor the
hens closely to ensure they are healthy and stress-free, as stress can reduce

Figure 10.1: Layers Farming
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egg production. The eggs are collected, cleaned and packed using automated
machines before being sent to markets. This type of farming is highly efficient
and meets the growing demand for eggs in urban areas.

10.3.2 Broiler Farming

Modern broiler farming focuses on

raising chickens specifically for

meat  production. It involves

advanced techniques to ensure fast

growth and high-quality meat.

Broilers are kept in controlled

environments, such as  well-

ventilated sheds, with proper

temperature, lighting, and

humidity. They are fed hlgh- Figure 10.2: Broiler Farming

nutrient diets to promote rapid growth, alléwing them to reach market weight
in just 5-6 weeks. Automated systems are often used for feeding, watering,
and cleaning, reducing labor costsyand,.improving efficiency.

Biosecurity measures areqda key part of modern broiler farming to prevent
diseases. Farms are regularly disinfected and visitors are restricted to
minimize contamination. Vaccinations andyhealth checks are also common to
keep the birds healthysModern broiler farming is highly productive, meeting
the growing demand for chicked” meat in/urban areas and contributing
significantly to,thespoultry industry's growth.

10.3.3%ancy=Birds

Fancy birds, also known as ornamental birds , are breeds of birds kept
primarily for their unique appearance, beauty, or special characteristics rather
than for meat or£&gg production. These birds are often raised as pets, for
exhibitions, or as hobbies. Examples of fancy birds include:

Figure 10.3: Different Fancy Birds
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1. Ornamental Chickens: Breeds like Silkie, Polish and Frizzle, known for
their unique feathers, colors, or crests.

2. Exotic Pigeons: Breeds like Fantail, Jacobin and Modena, valued for
their striking patterns and graceful flight.

3. Colorful Ducks: Breeds like Mandarin ducks or Call ducks, admired for
their vibrant colors and small size.

4. Show Birds: Birds like Peacocks, Pheasants, or Parrots, kept for their
stunning plumage and decorative appeal.

Fancy birds are popular among bird enthusiasts;ycollectors, and those who
participate in bird shows or competitions. Theygrequire special care, proper
housing and a balanced diet to maintain their healthiand beauty.
Importance of fancy Birds in Current$Scenario
Fancy birds have gained significant impartance in the current scenario due to
their growing popularity as pets and for orpamental purposes. Many people,
especially in urban areas, keep fancy birds like colorful chickens, pigeons, and
parrots as companions. These®birdsyare valued for their unique appearance,
calming presence, and ability.to reduce stress. This trend has created a niche
market, boosting businesses related to bird breeding, feed, and accessories,
contributing to thetegonomy:
In addition to beingy pets, fancy birds iplay a key role in hobbies and
recreational activitiesyBird shows, exhibitions, land competitions are becoming
increasingly ypopular, attracting senthusiasts and breeders. These events
promotemcultural exchange, knowledge sharing, and even tourism. For
example,rare breeds likefpeacocks or exotic pigeons are often showcased,
drawing attention and interest from both local and international audiences.
Furthermore, fancy £irds, contribute to biodiversity and conservation efforts.
Many ornamental“bird Species are rare or endangered, and breeding them
helps preserve their populations. Hobbyists and breeders often work together
to protect these species, raising awareness about their importance in the
ecosystem. Overall, fancy birds have become an important part of modern life,
offering economic, social, and environmental benefits.
Environment Necessary for Keeping Fancy Birds
To keep fancy birds healthy and happy, a suitable environment is essential.
First, they need a safe and spacious shelter that protects them from harsh
weather, predators, and diseases. The shelter should have proper ventilation,
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lighting, and temperature control to ensure comfort. For example, tropical
birds like parrots need warmth, while others may require cooler conditions.
Second, cleanliness is crucial. Regular cleaning of cages or enclosures
prevents infections and keeps the birds stress-free. Fresh water and a
balanced diet, including seeds, fruits, and vegetables, must be provided daily
to meet their nutritional needs.

Third, fancy birds need mental stimulation . Toys, perches, and interaction
with owners help keep them active and prevent boredom. Some birds, like
pigeons, also need space to fly and exercise.

Lastly, acalm and quiet environment is important, as loud noises or
disturbances can stress the birds. By providing=a, safe, clean, and engaging
environment, fancy birds can thrive and showcase theiribeauty and unique traits

10.4 Poultry Feed Quality

Poultry feeds are formulated to provide_agbalanced diet that meets the
nutritional requirements of birds,at different stages of growth (e.g., starter,
grower, layer, broiler). The exaetscomposition varies depending on the type of
poultry (chickens, turkeys, ducks, etc.) and their specific needs, but here is a
general breakdown of the percentage constituents of typical poultry feed:

1. Energy Sources (Q8870%)
« Cereal Grains:
as. Corn/Maize (40-60%)
Wheat«(10-20%)
Serghum/Milo(10-15%)
Barley (5-10%)
+ Fats and Oils (2-5%): Added to increase energy density.

2. Protein SourcesdZ0-30%)
Plant-Based Preteins:
o Soybean Meal (15-25%)
o Canola Meal (5-10%)
o Sunflower Meal (5-10%)
Animal-Based Proteins:
o Fish Meal (2-5%)
o Meat and Bone Meal (2-5%)
o Feather Meal (1-3%)

(@)

@)

(@)
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3. Vitamins and Minerals (2-5%)
Calcium Sources:
o Limestone (1-2%)
o Oyster Shell (1-2%)
«  Phosphorus Sources:
o Dicalcium Phosphate (0.5-1%)
o Monocalcium Phosphate (0.5-1%)
Salt (0.2-0.5%)
+  Premixes (0.5-1%): Contains vitamins (A, D, E, K#Becomplex) and trace
minerals (zinc, copper, iron, manganese, seleniumyiodine).
4. Amino Acids (0.5-1%)
Essential Amino Acids:
o Methionine (0.2-0.4%)
o Lysine (0.2-0.4%)
o Threonine (0.1-0.2%)
5. Additives (0.5-1%)
«  Enzymes (0.1-0.2%): Imprevedigestibility of nutrients.
Antioxidants (0.01£0.05%): Preserve feed quality.
« Antibiotics or Growth“Premoters (if used, 0.01-0.05%): For disease
prevention and growthyenhancement.
+  Probiotics/Prebiotics (0.1-0.2%)./Promote gut health.
- Mycotoxifn Binders(0.1-0.2%): Prevent mycotoxin contamination.
6. Fiber SotgesW-5%)
Wheat Bran (2-5%)
Riee Bran (2-5%)
Alfalfa Meal (1-3%)

7. Water (10-12%)
+ Although net a_direct component of dry feed, water is essential for

digestion and metabolism
The percentages can vary based on the specific formulation for broilers,
layers, or breeders. Feed formulations are adjusted to optimize growth,
egg production, or meat yield while minimizing costs. Local availability
of ingredients and cost considerations also influence the final
composition.

Types of Feed

Poultry feeds are divided into different types based on the age and purpose of

127

NOT FOR SALE-PESRP



/7 ___________________________________________________// |

the birds. Here are the main types in simple terms:

1. Starter Feed

This is given to young chicks from day one to about 6 weeks old. It has high
protein (around 20-24%) to help them grow strong and healthy. It also
contains extra vitamins and minerals to support their early development.

2. Grower Feed

After 6 weeks, birds are switched to grower feed until they are about 12-14
weeks old. This feed has slightly less protein (around 16-18%) but still
provides the nutrients needed for steady growth.

3. Layer Feed

This is for hens that lay eggs. It has extra calciumaaround 3-4%) to help them
produce strong eggshells. The protein level is'moderate (around 16-18%) to
support egg production.

4. Broiler Feed
This is for chickens raised for meats It is high'in protein (around 20-24%) and
energy to help them grow quickly'and gain weight.

5. Finisher Feed

Given to broilers in the last few weeks before slaughter, this feed has slightly
lower protein (around 18-20%) but high energy to help them reach their final
weight.

6. Mash, Pellets¢@ad Cuambles

These are fiot types of feed butdifferent forms. Mash is fine and powdery,
pellets _are compacted into smallycylinders, and crumbles are broken-up
pellets. "Birds“may prefer onevform owver another, but all provide the same
nutrients.

In short, the type of feed depends on the bird's age and purpose, whether for
eggs, meat, or growth. Each feed is specially designed to meet their needs at
different stages of life.

Feed Storage and Storage Problems

Feed Storage

Proper feed storage is important to keep the feed fresh and nutritious for the
birds. Feed should be stored in a cool, dry, and clean place to prevent
spoilage. It is best to use containers or bins that are airtight and pest-proof,
such as metal or plastic bins with tight lids. This helps protect the feed from
moisture, insects, rodents, and other animals that can contaminate it. Feed

should also be kept off the ground on pallets or shelves to avoid dampness
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and damage.

Storage Problems

One common problem is moisture, which can cause mold to grow on the feed.
Moldy feed is dangerous for birds and can make them sick. Another issue is
pests like rats, mice, and insects, which can eat the feed and spread diseases.
Heat and sunlight can also spoil the feed by breaking down vitamins and
nutrients, making it less effective. If feed is stored for too long, it can lose its
freshness and nutritional value, so it's important to use it within a few weeks
of purchase.

To avoid these problems, always check the storage area far leaks, cracks, or
holes where pests or moisture can enter. Use feed quickly"and follow the "first
in, first out" rule use older feed before neweér batches. Regularly clean the
storage area and containers to removedeftover feed that can attract pests. By
taking these steps, you can ensure the feed stays fresh, safe, and nutritious for
your birds.

10.6 Poultry Diseases

Poultry diseases are illngssesfthat, affect chickens, turkeys, ducks, and other
birds. They can be caused by, bacteria, viruses, parasites, or poor nutrition.
Here are some common poultry diseases:

1. Newcastle Disease: A viral dis€ase that causes breathing problems,
diarrhea, gandynemwous systemuissues. It spreads quickly and can be
deadly.

2. Awvian Tafluenza (Bird“Flu)y A highly contagious viral disease that
affects the respiratofy system and can cause sudden death. It can also
spread to humans.

3. Coccidiosis: Laused bymparasites, it damages the intestines, leading to
bloody diarrhea,weight loss, and poor growth.

4. Marek’'s Disease; A viral disease that causes tumors, paralysis, and
death in young birds.

5. Infectious Bronchitis: A viral disease that affects the respiratory
system, causing coughing, sneezing, and reduced egg production.

6. Fowl Pox: A viral disease that causes scabs or sores on the skin, mouth,
or throat, making it hard for birds to eat or breathe.
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7.

Salmonellosis: A bacterial infection that causes diarrhea, weakness,
and can spread to humans through eggs or meat.

. Aspergillosis: A fungal infection that affects the lungs, causing

breathing problems and weakness.

. Worms: Internal parasites like roundworms or tapeworms can cause

weight loss, diarrhea, and poor growth.

10.Nutritional Deficiencies: Lack of vitamins or minerals can lead to weak

bones, poor feathering, or reduced egg production.

Preventing these diseases involves good hygiene) preper vaccination, clean
water, balanced feed, and keeping birds in a _stresszfree environment. Early
detection and treatment are also important to kegp the flock healthy.

10.6.2 Vaccination

Vaccination is the process of giving a vaccine to birds to protect them from
specific diseases. A vaccine contains weakened or dead germs (like viruses or
bacteria) that help the bird's immune,system recognize and fight the disease if
exposed in the future.

Why Vaccination is Needed:

Vaccination is impostant because:

1.

w N

It prevents deadly diseases like Newcastle Disease, Avian Influenza, and
Marek's Disease.

It reducesithe spread of diSeases within the flock.

[timproves the overall healthand productivity of birds.

It Towers the risk ofsfinancial losses for farmers due to sickness or death
of birds.

It ensures safer poultryproducts (meat and eggs) for consumers.

Interésting Information

In ancient times, fancy birds like peacocks were considered
symbols of royalty and wealth. Today, ornamental birds like
Silkie chickens and Fantail pigeons are prized for their
beauty and uniqueness.

. /

130

NOT FOR SALE-PESRP



/7 ___________________________________________________// |

Vaccination Schedule for Poultry Birds

Below is a general vaccination schedule for chickens. The exact schedule may
vary depending on the region, disease risk, and type of poultry (broilers,
layers, or breeders).

Age of Vaccine Disease Protected Method of
Bird Against Administration
Marek’s Disease D Injection (at the
Day 1 Vaccine Marek’s Disease neidhan)
Newcastle Disease . Rrinking water or eye
Day 7 . N le D
ay (ND) Vaccine ewcastle Disease Yo
Day 14 Infectious Bronchitis Infecfious Bronchitis Drinking water or
(I1B) spray
Day 21 Gumboro Vaccine Gumboro Disease Drinking water
Week 4 Newcastle Disease . Newcastle Disease Drinking water or eye
(ND) Booster drop
Week 6 Fowl Pox Vacci Fowl Pox Wing web stab
Week | Infectious Br it . o Drinking water or
Infectious Bronchitis
8-10 ) spray
Week A Avian Drinking water or
12-14 @ ayelitis (AE) | #Encephalomyelitis wing web stab
Week 1 astle Diseas . Drinking water or
6-18 (ND) Newcastle Disease injection
Every 6-8%, Newcastle Disease . Drinking water or
Newcastle Disease
weeks (ND) S R spray

Always consult a veterinarian for the best vaccination plan for your flock. Store

vaccines properly (usually in a refrigerator) to keep them effective. Follow the
instructions for each vaccine carefully to ensure it works well. Keep records of

vaccinations to track which birds have been protected and when boosters are
needed.

10.7 Handling and Processing of Poultry Products

Handling and processing of poultry products (like meat and eggs) are
important steps to ensure they are safe, fresh, and high-quality for consumers.
Here's a simple explanation of the process:
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1. Handling of Poultry Products
On the Farm:
o Birds should be handled gently to avoid stress or injury.
o Eggs must be collected frequently to keep them clean and
prevent cracking.
o Meat birds should be transported carefully to the processing
plant in clean, well-ventilated trucks.
At the Market:
o Eggs and meat should be stored in cool, clean places to prevent
spoilage.
o Workers should wash their hands and, use, clean tools to avoid
contamination.
2. Processing of Poultry Meat
Slaughtering: Birds are humanely®slatightered in a controlled
environment.
Scalding: The birds are dipped in warm water to loosen feathers.
Plucking: Feathers are removed using machines or by hand.
Evisceration: The intérnal, otgans are removed carefully to avoid
contaminating the meat.
Cleaning and Chilling: The carcass is washed thoroughly and chilled to
keep it freshs
Cutting and Packaging: Thefmeatais cut into pieces (like breasts,

wings, or thighs), packaged,@and'stored/in cold temperatures until sold.
3. Processing, oREggs

Cleaning:\Eggs are washed with warm water and sanitized to remove
dirtiand bacteria.

- Grading: Eggs are sorted by size and quality (e.g., small, medium, large,
or extra-large).

- Candling: Eggs are checked for cracks or defects using bright light.

- Packaging: Eggs are packed in clean cartons and stored in a cool place
to maintain freshness.

4. Important Tips for Safety

« Always keep poultry products cold to prevent bacterial growth.

« Avoid cross-contamination by keeping raw meat separate from cooked
food.

+  Cook poultry meat thoroughly and store eggs properly to ensure they
are safe to eat.
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By following these steps, poultry products can be kept fresh, safe, and ready
for consumers to enjoy!

10.8 Marketing of Poultry Products

Modern techniques in poultry marketing help farmers and businesses sell their
products more effectively and reach more customers. Here are some simple
explanations of these techniques:
1. Online Marketing
+ Websites and E-commerce: Farmers can create,websites or online
stores to sell eggs, meat, and other poultry sproducts directly to
customers.
- Social Media: Platforms like FacebooksInstagram, and WhatsApp are
used to promote products, share gpdatesf and interact with customers.
« Online Ads: Paid ads on Google orfsocial media help target specific
customers and increase sales.
2. Mobile Apps
« Farmers and businesses_useyapps to manage orders, track deliveries,
and connect withebuyers. Some apps also provide market prices and
trends.
3. Branding and Packaging
Attractive packaging with clear d/abels (e.g., organic, free-range) helps
products stand out'on shelves:
 Building ‘a,trusted brand name enceurages customer loyalty.
4. Home Deligry*S€rvices
- Offeringshome delivery*throughyapps or websites makes it convenient
for customers to buy poultry products.
5. Farmers' Markets and Qirect $ales
- Selling diregtly at/local'markets or through farm visits builds a personal
connection with/Customers.
6. Cold Chain Managé&gent
« Using refrigerated trucks and storage ensures products stay fresh
during transport and delivery.
7. Subscription Models
- Customers can subscribe to receive regular deliveries of eggs or meat,
ensuring steady sales for farmers.
8. Collaborations with Restaurants and Retailers
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Partnering with restaurants, supermarkets, or hotels helps reach a wider
audience.

9. Quality Certifications
Certifications like "organic" or "antibiotic-free" attract health-conscious
buyers and justify higher prices.

10. Customer Feedback and Reviews

Encouraging customers to leave reviews or feedback helps improve
products and build trust.

By using these modern techniques, poultry farmgrs and businesses can grow
their sales, reach more customers, and stay competitive'in the market.

Multiple Choice Questions (MCQs)

1. What is the main purpose @f poultry farming?
a) Growing crops b) Raising birds for meat and eggs
¢) Producing dairy products d) Making leather

2. Which province in*Pakistameis the largest producer of poultry?

a) Sindh b) Punjab
¢) Khyber Pakhtunkhwa d) Balochistan
3. What is the pugpose of vacgifiatigin poultry?
a) To increase‘egg size b)iTo protect birds from diseases
c), To"make birds growsfaster d) To change feather color
4. Which feed is givel to youfig chicks for their early growth?
a) Layer feed b) Broiler feed
¢) Starter féed d) Finisher feed
5. Which moderfitechnology is used to maintain temperature in poultry
houses?
a) Automated feeding systems  b) Climate control systems
¢) Robotic cleaners d) Genetic improvements
6. Which of the following is a fancy bird?
a) Broiler chicken b) Silkie chicken
c) Layer hen d) Turkey
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Short Questions

What is the difference between broiler and layer farming?
Name two diseases that affect poultry birds.

Why is proper feed storage important in poultry farming?
What is the role of vaccination in preventing poultry diseases?

Hwn =

Long Questions

Explain the importance of poultry farmingin Pakistan’'s economy.

2. Discuss the challenges faced by poultry farmers.and suggest measures
to overcome them.

3. How can modern technology impreve thé production, processing, and
marketing of poultry products?

Inquisitive Questions

1. Why do some poultry farmsyuse automated systems for feeding and
watering birds? How does ithelp farmers and the birds?
2. What happens if birds are.not vaccinated on time?

GLOSSARY OF AGRICULTURAL TERMS

AgriculturesyTheypractice of cultivating plafits and rearing animals for food,
fiber, afidmotherproducts essential foghuman life.

Agroforestry: A sustainable land-use system integrating trees, crops, and
livestock for'economic and environmental benefits.

Animal HusbandrygThebreeding, care, and management of livestock such as
cattle, poultry, andifish for economic purposes.

Biodiversity: The variety of life forms, including crops, livestock, and
microorganisms, that contribute to agricultural ecosystems.

Biofertilizers: Natural fertilizers containing microorganisms that enhance soil
fertility and promote plant growth.

Biotechnology: The use of scientific techniques, such as genetic modification,
to improve crop yield and resistance to pests.

Cash Crop: A crop grown primarily for sale rather than for subsistence, such
as cotton, sugarcane, and tobacco.
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Crop Husbandry: The science and practice of growing, managing, and
harvesting crops for food and industrial use.

Crop Rotation: The practice of growing different types of crops in a particular
sequence to maintain soil fertility and reduce pests and diseases.

Drought Resistance: The ability of a crop or plant to withstand periods of low
water availability.

Drip Irrigation: A water-efficient irrigation method delivering water directly
to plant roots through a network of pipes and emitters.

Erosion: The process by which soil is removed, by , water, or farming
practices, leading to land degradation.

Extension Services: Agricultural advisory services, that provide farmers with

knowledge on modern farming techniques,an S.

Farm Forestry: The practice of growing tr ricultural land for timber,
fuelwood, and environmental benefits.

Fertilizer: A substance, either organic nthetic, used to enhance soll

fertility and plant growth.
Field Crops: Crops such asfwhe
agricultural systems for % Justry.

Genetically Modified s (GMOs): Organisms whose genetic
material has been red to enhance desirable traits like pest resistance and

aty,maize, and rice grown in large-scale

higher yield.
Greenhouse Fa @ A method of'gra ops in controlled environments
to protect th om‘adverse er co ons.

science practice of growing fruits, vegetables, flowers,
and ornamental plants.

Hydroponics: A soil-less ‘'method!of growing plants using nutrient-rich water
solutions.

Integrated Pest ement (IPM): A farming approach that combines
biological, cultural, a hemical methods to control pests sustainably.
Irrigated Agriculture: Farming systems that rely on artificial water sources,
such as canals and tube wells, to supply water to crops.

Livestock Farming: The practice of raising animals such as cattle, poultry, and
sheep for meat, milk, eggs and other products.

Leguminous Crops: Plants such as beans and peas that enhance soil fertility
by fixing nitrogen.
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Mixed Cropping: Growing two or more crops on the same field
simultaneously to increase biodiversity and yield stability.

Manure: Organic material from animal waste used to enhance soil fertility.
Nitrogen Fixation: The process by which certain plants, particularly legumes,
convert atmospheric nitrogen into a form usable by plants.

Nutrient Deficiency: A lack of essential nutrients in the soil, affecting crop
growth and yield.

Organic Farming: A farming method that avoids synthetic chemicals and
promotes ecological balance through natural inputs.

Overgrazing: The excessive grazing of livestock, land degradation
and reduced soil fertility.
Pest Control: Methods used to managewin eds, and diseases that

damage crops and reduce yield.
Poultry Farming: The practice of raising"domesticated birds such as chickens

and ducks for eggs and meat production.
Rain-fed Agriculture: A type %ming that depends solely on natural

rainfall rather than irrigation.
Ripening: The process on in crops and fruits, making them ready
f

for harvest.
Soil Fertility: The ability of soil to supp
focused on producing food

nutrients and proper s ure.

Subsisten F A type ag

primarily for arer's hous atherthan for sale.
d for

lant growth by providing essential

ration of wing crops through plowing, turning,

and brea up the soil.

Transplanting: Movi ung /plants from one location to another to
optimize their gro di .

Vermicompostin rocess of using worms to convert organic waste into
nutrient-rich compos soil enhancement.

Vertical Farming: A modern agricultural technique where crops are grown in
stacked layers to maximize space efficiency.

Waterlogging: The excessive accumulation of water in soil, leading to
reduced oxygen levels and poor plant growth.

Weed Management: Techniques used to control unwanted plant growth that
competes with crops for resources.
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