Class : 9t
Chapter . 7
FARM FORESTRY/ AGRO FORESTRY

Exercise Solved

1. What is the main 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

<7 ¢) Improved soil fertility

d) Higher water evaporation

3. What is alley cropping?

a) Growing crops in forested areas

< b) Planting trees in rows alongside crops
¢) Raising livestock under tree canopies

d) Planting trees around farm boundaries

4. Which tree is known for nitrogen fixation in agroforestry?
a) Mango

</ b) Acacia

c) Eucalyptus

d) Neem
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5. What is the purpose of windbreaks in agroforestry?
a) To increase soil erosion

<« b) To protect crops from strong winds

¢) To reduce water conservation

d) To provide fodder for livestock

6. What is a key advantage of agroforestry for farmers?
a) Reduced income sources
b) Increased reliance on a single crop

«/ c) Diversified income from tree products
d) Higher risk of crop failure

7. What is the Taungya system?

< a) Growing crops between young trees until the canopy closes
b) Planting trees around farm boundaries

c¢) Combining livestock with forest farming

d) Growing medicinal plants in home gardens

' Solved Short Questions — Agroforestry

1. What is the difference between farm forestry and agroforestry?

Farm forestry refers to growing trees on farms primarily for timber or commercial use, while
agroforestry is the integration of trees with crops and/or livestock to create sustainable farming
systems.

2. Name two benefits of trees in agroforestry systems.

« Improve soil fertility through organic matter and nitrogen fixation
o Provide shade, fuelwood, timber, fruits, and protection from wind
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3. What is the purpose of riparian buffers in agroforestry?
Riparian buffers are tree and plant zones along rivers or streams. They filter runoff, prevent
erosion, and protect water quality by trapping sediments and nutrients.

4. How does agroforestry help combat climate change?
Agroforestry sequesters carbon dioxide in trees and soil, reduces greenhouse gas emissions, and
improves biodiversity, contributing to climate change mitigation.

5. What is the role of nitrogen-fixing trees in agroforestry?
Nitrogen-fixing trees (like acacia and sesbania) enhance soil fertility by converting atmospheric
nitrogen into a usable form, reducing the need for chemical fertilizers.

6. Why is tree species selection important in agroforestry?
Choosing the right tree species ensures compatibility with crops, enhances soil and water
benefits, and provides desired outputs like fruits, timber, or fodder.

(L] 1. Explain the concept of agroforestry and.its importance in sustainable farming.
Provide examples of agroforestry practices.

Definition:
Agroforestry is a land-use system in which trees, crops, and sometimes livestock are grown

together on the same land in a planned and scientific manner to improve productivity,
sustainability, and environmental benefits.

< Importance of Agroforestry in Sustainable Farming

1. Enhances Soil Fertility:

o Leaf litter from trees adds organic matter.

o Nitrogen-fixing trees enrich soil nutrients (e.g., Acacia, Seshania).
2. Improves Water Conservation:

o Tree canopies reduce evaporation.

o Roots enhance rainwater infiltration and reduce runoff.
3. Protects Against Erosion:
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o Roots bind soil and prevent topsoil loss in hilly areas.
4. Increases Biodiversity:

o Multiple species in one field support pollinators, beneficial insects, and animals.
5. Diversifies Income:

o Farmers earn from timber, fruit, fodder, honey, and fuelwood alongside crops.
6. Reduces Risk of Crop Failure:

o If one component fails (e.g., crops), trees or livestock may still provide income.

$ Examples of Agroforestry Practices

Practice Description
Alley Cropping Growing crops between rows of trees (e.g., maize + acacia).
Silvopasture Trees combined with livestock grazing.
Windbreaks/Shelterbelts Rows of trees to protect crops from strong winds.
Taungya System Growing crops with young trees during early years of forestry.

Riparian Buffers Tree belts along rivers/streams to prevent erosion and filter water.

&/ Conclusion:

Agroforestry ensures long-term productivity and resilience of farming systems. It reduces
environmental degradation, increases profitability, and promotes sustainable agriculture —
making it vital for a country like Pakistan.

[[12. Discuss the advantages of alley cropping in agroforestry.
Definition:

Alley cropping is an agroforestry system in which rows of trees or shrubs are planted with crops
grown in the spaces (alleys) between them.
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< Major Advantages of Alley Cropping

1. Improves Soil Fertility:
o Tree leaves fall and decompose, returning nutrients to the soil.
o Some trees fix nitrogen, improving soil health naturally.
Reduces Soil Erosion:
o Trees act as natural barriers, slowing down water flow and wind.
o Protects the soil, especially on slopes.
Provides Shade and Shelter:
o Protects crops from extreme heat and winds.
o Creates a better microclimate for sensitive crops.
Enhances Biodiversity:
o Supports beneficial insects and birds which reduce pest attacks.
o Reduces need for pesticides.
Diversified Income:
o Farmers earn from both crops and tree products (e.g., timber, fruit, fodder).
Improves Water Management:
o Trees reduce evaporation and increase water-holding capacity of soil.
Efficient Land Use:
o Makes better use of limited land, especially for smallholders.

™% Examples in Pakistan:

o Growing maize or wheat between rows of Acacia or Eucalyptus
e Using moringa trees with vegetable crops in dry areas

&/ Conclusion:

Alley cropping is an ideal system for small farmers and resource-poor regions. It boosts
income, conserves natural resources, and builds resilience against climate change.

(L1 3. Describe the role of agroforestry in improving soil fertility and water conservation.
Use examples to support your answer.

< Role in Improving Soil Fertility
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Nitrogen Fixation:
o Trees like Acacia, Leucaena, Sesbania fix atmospheric nitrogen and improve
soil nutrition.
Organic Matter Addition:
o Tree leaves fall and decompose, increasing humus and microbial activity.
Soil Structure Improvement:
o Roots break hard soil layers and enhance aeration and water movement.
Nutrient Recycling:
o Deep-rooted trees bring up nutrients from deeper layers to topsoil.

@® Role in Water Conservation

Reduced Evaporation:

o Tree canopy provides shade and lowers soil temperature, preserving moisture.
Rainwater Infiltration:

o Tree roots help absorb more rainwater into the ground, reducing runoff.
Windbreak Effect:

o Slows down drying winds that would normally increase water loss.
Reduced Surface Runoff and Erosion:

o More water is retained in the soil profile, which benefits both crops and trees.

<% Examples:

« Riparian buffers along canals or streams using poplar trees reduce runoff.
e Mulching with fallen leaves of trees like neem or eucalyptus maintains soil moisture.
e Shelterbelts reduce wind erosion in Thar or Cholistan desert zones.

&/ Conclusion:

Agroforestry is a natural and low-cost solution to two major farming problems — soil
degradation and water scarcity. Its proper implementation helps farmers grow more with fewer
resources, and protects the environment for future generations.
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4. How can agroforestry contribute to the economy of Pakistan? Discuss its potential
benefits and challenges.

#$ Introduction

Agroforestry is a sustainable agricultural practice that integrates trees, crops, and sometimes
livestock on the same land to increase productivity, protect the environment, and improve rural
livelihoods. In a country like Pakistan — where land degradation, water scarcity, and
unemployment are major issues — agroforestry offers an effective solution to enhance the
national economy.

& Potential Benefits of Agroforestry for Pakistan’s Economy

1. Income Diversification for Farmers

o Agroforestry allows farmers to earn from multiple sources — crops, fruits, timber,
fodder, fuelwood, and medicinal plants.
e Reduces risk of crop failure as tree products can be sold if crop yield is low.

2. Timber and Wood Industry Support

e Trees grown on farms reduce pressure on natural forests.
o Supply of poplar, eucalyptus, acacia, and sheesham helps meet demand for timber in
furniture and construction industries.

3. Fuelwood and Energy Security

e Rural communities depend heavily on firewood. Agroforestry provides sustainable
fuelwood sources, reducing deforestation.

4. Employment Generation

o Agroforestry activities such as tree planting, nursery development, harvesting,
processing, and selling of products create job opportunities in rural areas.

5. Export Potential

e Products like medicinal herbs, fruit, timber, and honey from agroforestry systems can
be exported to boost foreign exchange.
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6. Environmental Cost Reduction

« Agroforestry reduces soil erosion, improves water use efficiency, and mitigates
climate change — helping reduce future economic losses due to land and climate
degradation.

7. Rehabilitation of Degraded Lands

e Inarid and semi-arid regions (like Tharparkar, Cholistan), agroforestry can reclaim
marginal lands and bring them into economic use.

A\ Challenges in Adopting Agroforestry in Pakistan

1. Lack of Awareness and Training

e Many farmers are unaware of agroforestry benefits or don’t have the technical knowledge
to implement it.

2. Landholding Patterns

o Fragmented and small landholdings make it difficult to implement large-scale
agroforestry models.

3. Water Scarcity

o Water is limited in many areas of Pakistan; trees require water in initial years to grow
successfully.

4. Policy and Institutional Gaps

o Lack of dedicated government policies or extension services to promote agroforestry at
national level.

5. Delayed Economic Returns

o Trees take time (2-5 years or more) to mature and start giving returns, which discourages
resource-poor farmers.
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6. Competition Between Crops and Trees

e Poorly planned systems may lead to trees competing with crops for sunlight, water, and
nutrients.

» Suggestions to Maximize Economic Gains from Agroforestry

Government Support: Introduce subsidies, loans, and training programs for farmers.
Research & Development: Promote region-specific models for agroforestry.
Community-Based Nurseries: Supply quality tree seedlings at local levels.

Market Access: Create supply chains and markets for agroforestry products.

&/ Conclusion

Agroforestry can play a transformative role in boosting the economy of Pakistan — especially
by increasing rural income, reducing environmental degradation, and supporting local industries.
With proper planning, awareness, and policy support, agroforestry has the potential to turn
underutilized land into productive and profitable assets for the country.

® Inquisitive Question 1: If you were to design an agroforestry system for a dry region,
what trees and crops would you choose and why?

Design for a Dry Region (e.g., Thal, Cholistan, or Thar)

In dry or arid regions, water is limited, temperatures are high, and soils are often poor. Therefore,
it is important to choose drought-tolerant trees and crops that require less water, improve soil
fertility, and give economic returns.

$ Trees | Would Choose:

1. Acacia nilotica (Kikar/Babul):
o Deep-rooted, drought-resistant, and nitrogen-fixing.
o Provides fuelwood, gum, and fodder.
2. Moringa oleifera (Sohanjna):
o Highly nutritious leaves, fast-growing, survives in low water.
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o Edible and medicinal value.

3. Ziziphus mauritiana (Ber):
o Hardy, fruit-bearing tree that thrives in arid regions.
o Requires minimal care and produces income.

™% Crops | Would Choose:

1. Millet (Bajra):
o Grows well in sandy soils and hot climates.
o A staple grain with high nutritional value.
2. Gram (Chana):
o Low water requirement, nitrogen-fixer, improves soil health.
o Good market demand.
3. Guar (Cluster Bean):
o Tolerates dry conditions, fixes nitrogen, used for food and industry.

«/ Why This Combination?

e Low Input — High Output: Needs less irrigation and fertilizer.

« Soil Health: Trees like acacia and crops like chana improve fertility.

e Income Security: Farmers earn from both crops and tree products (fuelwood, fruit).
« Sustainability: The system supports biodiversity and prevents land degradation.

® Inquisitive Question 2: How can agroforestry help address food security and
environmental challenges in your community?

< Agroforestry’s Role in Food Security

1. Diversified Food Production:
o Provides multiple food items: fruits, grains, vegetables, nuts, fodder.
o Reduces dependence on a single crop, lowering risk of total crop failure.
2. Year-Round Availability:
o Trees offer seasonal produce even when crops are not in season.
o Ensures continuous food supply in times of drought or crop loss.
3. Improved Nutrition:
o Tree crops like moringa, guava, and dates add vitamins and minerals to diets.
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@ Environmental Benefits of Agroforestry

1. Soil Conservation:
o Tree roots reduce erosion and improve soil structure.
2. Water Conservation:
o Tree canopies reduce evaporation; roots improve water infiltration.
Climate Change Mitigation:
o Trees absorb CO: and provide shade, reducing heat stress.
Biodiversity Conservation:
o Supports habitats for birds, bees, and beneficial insects.

g Impact on My Community

Improves livelihood of small farmers through diversified income.

Combats desertification in vulnerable areas.

Encourages green jobs (nursery work, harvesting, processing).

Educates the youth about environmental responsibility and sustainable farming.

&/ Conclusion:

Agroforestry is a powerful and practical solution to solve both food shortages and
environmental issues. If promoted properly, it can bring long-term resilience, prosperity, and
sustainability to rural communities like mine.
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