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Modeling the Life Cycle of
Plants: A Seed Germination
Experiment for 6-Year-Olds

Student Name:

Class:

Due Date:

Introduction and Objectives

Welcome to our exciting journey through the life cycle of plants! In this
activity, we will explore how plants grow from seeds to mature plants.
Our objectives are to understand the basic stages of plant growth, learn
about the importance of water, sunlight, and soil for seed germination,
and develop essential scientific skills through hands-on
experimentation.

» Understand the basic stages of plant growth

e Learn about the importance of water, sunlight, and soil for seed
germination

» Develop essential scientific skills through hands-on
experimentation



What Do Plants Need to Grow?

Plants need three main things to grow: water, sunlight, and soil. Can
you draw a picture of a plant and label these three important things?

1. Water:
2. Sunlight:
3. Soil:

Plant Growth Diagram

Plants have different parts that help them grow and survive. Can you
label the following parts of a plant?

1. Roots:
2. Stem:
3. Leaves:
4. Flowers:




The Life Cycle of Plants

The life cycle of a plant includes several stages: seed, germination,
seedling, and mature plant. Can you put the following stages in order?

1. Seed

2. Mature Plant
3. Seedling

4. Germination

Correct order:

Seed Germination Experiment

Let's conduct an experiment to see how seeds germinate! We will plant
a seed in a pot with soil and observe it over time. What do you think will
happen to the seed?

Draw a picture of what you think the seed will look like after one week:



Observing and Recording Plant Growth

As we observe our seedlings grow, we need to record our findings.
Can you draw a picture of your seedling and write down what you
observe each day?

1. Day 1:
2. Day 2:
3. Day 3:

Plant Parts and Their Functions

Plants have different parts that help them grow and survive. Can you
label the following parts of a plant?

1. Roots:
2. Stem:
3. Leaves:
4. Flowers:




Seed Germination Quiz

Test your knowledge about seed germination!

1. What do seeds need to germinate?
o a) Water, sunlight, and saoil
o b) Water and sunlight
o ¢) Soil and sunlight
o d) Water only

Answer:

2. What happens to a seed when it germinates?
o a) It grows into a mature plant
o b) It becomes a seedling
o c) It stays the same
o d) It disappears

Answer:

Conclusion and Reflection

What did you learn about the life cycle of plants and seed germination?
Can you write a short paragraph about your experience?



Extension Activity

Design your own garden! What plants would you like to grow, and how
would you care for them? Draw a picture of your garden and write a

short description.

Further Research

Choose one of the following topics for further research:

1. How do different types of soil affect plant growth?
2. What are the benefits of using compost in gardening?
3. How do plants adapt to different environmental conditions?



Photosynthesis and Respiration

Photosynthesis is the process by which plants, algae, and some bacteria convert light energy from the sun into
chemical energy in the form of organic compounds, such as glucose. This process occurs in specialized
organelles called chloroplasts, which contain pigments like chlorophyll that absorb light energy. Respiration, on
the other hand, is the process by which cells generate energy from the food they consume, releasing carbon
dioxide and water as byproducts.

Example: Comparing Photosynthesis and Respiration

Compare the equations for photosynthesis and respiration: photosynthesis - 6 CO2 + 6 H20 + light energy —
C6H1206 (glucose) + 6 O2; respiration - C6H1206 (glucose) + 6 O2 — 6 CO2 + 6 H20 + energy (ATP). How
do these processes differ in terms of reactants, products, and energy input/output?

Plant Hormones and Growth Regulators

Plant hormones, also known as phytohormones, are signal molecules produced within the plant that regulate
cell growth, differentiation, and responses to the environment. The main plant hormones are auxins, gibberellins,
cytokinins, abscisic acid, and ethylene. Each hormone has specific functions, such as promoting cell elongation
(auxins), inducing seed germination (gibberellins), or inhibiting growth (abscisic acid).

Case Study: The Role of Auxins in Plant Growth

Auxins are involved in cell elongation and cell division, promoting growth towards light (phototropism) and
gravity (geotropism). They also play a role in root initiation and development. How do auxins contribute to the
overall architecture of a plant, and what would happen if auxin production were disrupted?

Plant Defense Mechanisms

Plants have evolved various defense mechanisms to protect themselves against pathogens, herbivores, and
environmental stresses. These mechanisms include physical barriers (cuticle, bark), chemical defenses (toxins,
allelochemicals), and molecular defenses (systemic acquired resistance, gene-for-gene resistance).
Understanding these defense strategies is crucial for developing sustainable agricultural practices and
improving crop resilience.

Example: The Role of Salicylic Acid in Plant Defense

Salicylic acid is a key signaling molecule involved in plant defense against pathogens. It activates various
defense genes, leading to the production of pathogenesis-related proteins and other defense compounds. How
does salicylic acid contribute to plant immunity, and what are the implications for plant breeding and crop
protection?

Plant Symbiotic Relationships

Plants form symbiotic relationships with various organisms, including fungi (mycorrhizae), bacteria (rhizobia),
and insects (pollinators). These relationships can be mutualistic, commensal, or parasitic, and they play critical
roles in plant nutrition, defense, and reproduction. Understanding these interactions is essential for maintaining
ecosystem balance and promoting sustainable agriculture.

Case Study: The Symbiosis between Legumes and Rhizobia

Legumes, such as beans and peas, form symbiotic relationships with rhizobia, which are nitrogen-fixing bacteria
that live in their root nodules. This mutualism benefits both partners: the legume provides the bacteria with
carbohydrates, while the bacteria convert atmospheric nitrogen into a form usable by the plant. What are the
ecological and agricultural implications of this symbiosis, and how can it be exploited to improve crop yields and
reduce fertilizer use?



Plant Responses to Environmental Stimuli
Plants respond to various environmental stimuli, including light, temperature, water, and touch. These responses
are mediated by complex signaling pathways that involve hormones, transcription factors, and other regulatory

molecules. Understanding plant responses to environmental cues is crucial for optimizing crop growth and
productivity in different environments.

Example: The Response of Plants to Drought Stress
Drought stress triggers a range of responses in plants, including stomatal closure, root growth, and the

production of drought-related genes. How do plants perceive and respond to drought stress, and what are the
implications for plant breeding and irrigation management?

Plant Biotechnology and Genetic Engineering
Plant biotechnology and genetic engineering involve the use of molecular techniques to improve crop traits,
such as yield, disease resistance, and nutritional content. These approaches have the potential to address

global food security challenges, but they also raise ethical and environmental concerns. What are the benefits
and risks of plant biotechnology, and how can it be used responsibly to promote sustainable agriculture?

Case Study: The Development of Golden Rice
Golden Rice is a genetically engineered crop that produces beta-carotene, a precursor to vitamin A, in its
endosperm. This innovation aims to address vitamin A deficiency in developing countries, where rice is a staple

food. What are the potential benefits and limitations of Golden Rice, and how can it be used to improve human
health and nutrition?
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Congratulations on completing the activity!



