Chapter 4. Sustainable Agriculture and Conservation Practices

Emma, an agronomy student, is on a field visit with her mentor, Dr. James. They walk
through the fields, observing the crops, wildlife, and various sustainable farming techniques
that are being used. Their conversation covers essential concepts of sustainable agriculture
and conservation, highlighting ways to make farming environmentally friendly and
productive.

Emma: Dr. James, I’m excited to learn more about sustainable agriculture, but there are so
many terms! Could you explain some of them to me?

Dr. James: Sure, Emma. Let’s start with carbon footprint. This term refers to the total
greenhouse gases produced by an activity, person, or organization. On a farm, carbon
footprint comes from things like machinery use, fertilizers, and transportation.

Emma: So, if a farm uses a lot of machinery or chemicals, its carbon footprint would be
higher?

Dr. James: Exactly. That’s why sustainable farms try to reduce their carbon footprint. They
might use renewable energy, minimize chemical inputs, or even plant trees to offset
emissions.

Emma: That makes sense. I’ve also heard a lot about biodiversity in sustainable agriculture.
Why is it so important?

Dr. James: Biodiversity refers to the variety of life, like plants, animals, and microorganisms,
within an ecosystem. In farming, high biodiversity means there are many types of plants and
animals working together. This diversity makes the farm ecosystem more resilient to pests
and environmental changes, such as droughts or floods.

Emma: So, a farm with more types of crops and local wildlife is healthier overall?

Dr. James: Yes! Diverse farms support natural pest control, help cycle nutrients, and build
soil health. For example, farms that plant cover crops, which are planted between main crops,
attract beneficial insects and help retain soil moisture.

Emma: Interesting. And conservation—does that mean protecting natural resources on the
farm?

Dr. James: That’s right. Conservation means managing resources like soil, water, and energy
carefully. It’s essential for long-term sustainability. For example, by practicing water
conservation and reducing soil erosion, farmers can ensure their land remains productive for
years to come.

Emma: And how does organic farming fit into this?




Dr. James: Organic farming avoids synthetic chemicals and instead uses natural methods to
manage soil health and pests. Techniques like crop rotation, composting, and biological pest
control all help build healthy soil without relying on chemical fertilizers or pesticides.

Emma: So, sustainable agriculture combines lowering the carbon footprint, conserving
resources, maintaining biodiversity, and using organic methods?

Dr. James: Exactly. Sustainable farming is all about making informed choices that protect the
environment and support productivity over time. Each decision a farmer makes—whether to
conserve water, plant cover crops, or reduce chemicals—contributes to creating a farm that
can thrive for generations.

Emma: Thanks, Dr. James. This visit has really helped me see how these practices connect
and why they’re so valuable for the future of farming.

Dr. James: I'm glad to hear that, Emma! Sustainable agriculture is a field where we can
make a real difference for the environment and for people.

Key Terms in This Discussion

o Carbon Footprint: The total greenhouse gas emissions caused by an activity or
operation, such as machinery use and fertilizer application on a farm.

o Biodiversity: The variety of life forms in an ecosystem, which helps farms resist pests
naturally and respond to environmental changes.

o Conservation: Protecting and managing resources like soil and water for future use.

e Organic Farming: A method that avoids synthetic chemicals, using natural processes
and materials to build soil health and manage pests.

Lesson Objectives
By the end of this lesson, you will:

Understand and use key vocabulary related to sustainable agriculture.
Apply prepositions of place and time to describe farming activities.
Use correct verb tenses to describe actions and routines in agriculture.
Analyze different sustainable farming practices around the world.
Consider the benefits and challenges of sustainable agriculture.
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Activity 1: Vocabulary Match-Up

Match each term to the correct definition. Draw a line between the term and its definition.

Term Definition
Carbon A) Farming that avoids synthetic chemicals, using natural methods to
Footprint protect soil and crops
Biodiversity B) The total greenhouse gases released by farming activities, like
machinery or fertilizer use
Conservation C) Protecting natural resources, such as water and soil, to ensure future




sustainability

Organic D) The variety of plant and animal species in an ecosystem, helping farms
Farming resist pests naturally

1. Comprehension Questions

2. What is a carbon footprint, and how can sustainable farms reduce it?

3. Why is biodiversity important for a farm’s ecosystem?

4. What does conservation mean in the context of farming, and why is it essential for

long-term sustainability?
5. How does organic farming differ from conventional farming in terms of managing soil
health and pests?
6. What are the four main elements that sustainable agriculture combines, according to
Dr. James?

2. Grammar Focus: Prepositions of Place and Time & Verb Tenses

Prepositions of Place

Prepositions of place help describe where objects, tools, and activities are located on the farm.

Preposition Example Explanation

In "The seeds are in the greenhouse." Used for enclosed spaces or areas
On "The tools are on the shelf." Used for surfaces

At "The meeting is at the research station." | Used for specific locations

Near "The tractor is parked near the barn." Describes something close by
Between "The cornfield is located between the Used to describe something in the

road and the wheat field."

middle of two things

Prepositions of Time

Prepositions of time indicate when events happen.

Preposition Example Explanation
In "The crops are planted in spring." Used for months, seasons, years
On "The report is due on Monday." Used for specific days or dates
At "The team starts work at 7 a.m." Used for specific times
During "Farmers harvest during fall.” Describes a period within a
timeframe
By "The crops must be harvested by Indicates a deadline
October."
3. Exercices

Exercise 1: True or False

Read each statement and decide if it is true or false based on the conversation between Emma
and Dr. James.
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Carbon footprint refers only to the use of machinery on a farm.
2. High biodiversity on a farm helps it become more resilient to environmental
changes.
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Conservation means using as many resources as possible to maximize crop yield.

4. Organic farming avoids synthetic chemicals and uses natural methods for pest

control.

5. Cover crops are only used to add nutrients to the soil and have no other purpose.

Exercise 2: Fill in the Blanks with Prepositions

Complete each sentence with the correct preposition: in, on, at, near, between, during, by.

The tractor is parked the barn to keep it close to the fields.
Emma learned about sustainable farming her internship last summer.

The team gathered 8 a.m. to start their work in the fields.
The orchard is located the pond and the vegetable garden.
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Exercise 3: Multiple Choice — Choosing the Correct Verb Tense

Choose the correct verb tense to complete each sentence.

1. Emma about biodiversity this month as part of her studies.
o A) learned
o B)islearning
o C)learns

2. Dr. James a research project on organic farming last year.

o A) conducts
o B)isconducting
o C) conducted

3. Next season, farmers to introduce more cover crops to the fields.
o A) are planning
o B)plan
o C) planned
4. The farm conservation practices for many years to maintain soil health.

o A) has practiced
o B) practiced
o C) practices

Exercise 4: Sentence Transformation — Active and Passive Voice

Rewrite each sentence in the opposite voice (active to passive or passive to active).

Farmers usually begin planting spring to take advantage of warmer weather.




Active: Farmers plant cover crops to improve soil health.

Passive:

Passive: Conservation practices are implemented by the farm to protect resources.
Active:

Active: Agronomists use compost to enrich the soil.

Passive:

Passive: The carbon footprint is reduced by using fewer chemicals and renewable
energy.

Active:

Exercise 5: Matching — Vocabulary Terms

Match each term with its correct description.

Term Description

Carbon
Footpri

Biodiversity

Conservation

A) Farming that avoids synthetic chemicals and uses natural techniques for
nt pest control
B) Managing resources like soil and water to ensure they are available for
future use

C) The total greenhouse gases produced by activities, like machinery and
fertilizer use

Organic D) The variety of plant and animal species in an ecosystem, supporting
Farming natural pest control

Exercise 6: Complete the Conditional Sentences

Fill in the blanks to complete each conditional sentence.
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If farmers practice water conservation, they (can/can’t) reduce water waste.
Biodiversity (increase/increases) if farms plant a variety of crops.

If a farm uses renewable energy, it (will/should) lower its carbon footprint.
Farmers (improve/improves) soil health if they use compost instead of
synthetic fertilizers.

If a farm has high biodiversity, it (becomes/become) more resilient to pests
and diseases.

Exercise 7: Short Answer — Reflection

Write a short answer (2-3 sentences) for each of the following questions.
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How does biodiversity benefit a farm?

Why might a farmer choose organic farming over conventional methods?

What is one way that conservation can help a farm remain productive over time?
Why is it important for sustainable farms to reduce their carbon footprint?




5. Give an example of an “informed choice” that a farmer might make to practice
sustainable agriculture.

8. Case Study Analysis: Sustainable Agriculture Practices Around the World

Explore how different countries use sustainable practices to protect the environment and
increase productivity.

Country Practice Benefits
France | Vineyards use organic pest control Healthier soil and diverse species
Brazil Coffee plantations prevent soil erosion Soil stability and nutrient
retention
India Crop rotation in rice fields improves soil Better pest control and fertility
health




