OKC HARVEST

4TH
GRADE

LESSON 3:
HOW PLANTS GROW & HOW SEEDS TRAVEL
INTRO VIDEO
The video introduces the concepts for this lesson and
poses the following questions:
How do plant parts function together so plants
grow?
Without people planting seeds, how does nature
continue the plant lifecycle.
Can wind, water, and animals move seeds?
bit.ly/seed-travel

CONCEPTS
Plant parts and functions.
Role of seeds in the lifecycle of a plant
Seeds must travel away from their parent plant in order to start a new
lifecycle

OBJECTIVES
Students understand plants shift from having their own energy source
as seeds to making energy for themselves as plants.
Students identify plant parts and their functions in plant growth.
Students know five ways seeds are dispersed.
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VOCABULARY
Roots anchor the plant in the soil so that it will stand tall and strong.
Roots absorb water and nutrients from the soil.
Stems transport water up the plant from the roots and food to the rest
of the plant from the leaves.
Flowers are showy parts that have colors and scents which attract
pollinators.
Fruit are the fleshy parts that hold the seeds. Most fruits grow right out
of the flower! Some fruits are not even noticeable!
Seeds are an important step in the life cycle of most plants. Seeds are
the little package that contains baby plants.
Leaf – the place where food is made for the plant by converting sunlight
to sugars.
Photosynthesis – how plants make their own food using sunlight.
Dispersal – the spread of seeds away from the parent plant.
Oxygen – the gas which humans require in order to live. Plants emit this
gas.
Carbon Dioxide – the gas which humans emit during breathing. Plants
require this gas to live.
Cellular respiration – the process in which cells change glucose into a
form of energy they can actually use called ATP
Annual – A plant that lives its entire life cycle in one year.
Perennial – a plant that lives its life cycle over many years.
Chlorophyll – the green pigment inside leaves.
Xylem – carries water from the roots to all parts of the tree or the plant
in an upward motion
Phloem – a tissue where substances such as sugar can flow up and
down to carry food throughout the plant
Stomata – tiny openings in leaves where oxygen is released, and
carbon dioxide is absorbed.
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WHAT ARE SEEDS?

Seeds contain baby plants. Most of the veggies and fruits we grow in the
garden produce seeds. Once given soil that is warmed by the sun and wet,
a seed opens up and becomes a brand-new plant through the process of
germination.

PARTS OF A PLANT & THEIR PURPOSES
Once a seed has sprouted and becomes a plant, it begins to grow. Let’s look
at the parts and learn how they help a plant to grow.
Roots anchor the plant in the soil so that it will stand tall and strong.
Roots absorb water and nutrients from the soil.
Stems transport water up the plant from the roots and food to the rest of
the plant from the leaves.
Flowers are showy parts that have colors and scents which attract
pollinators.
Fruit are the fleshy parts that hold the seeds. Most fruits grow right out of
the flower! Some fruits are not even noticeable!
Seeds are an important step in the life cycle of most plants. Seeds are
the little package that contains baby plants.
Leaves are the parts that generate food for plants after the process of
germination is over. Leaves make food for plants using water and
sunlight through a process called photosynthesis.

Video time! Watch this
two minute music
video about
photosynthesis.

PAGE 3

4TH
GRADE

LESSON 3:
HOW PLANTS GROW & HOW SEEDS TRAVEL
PARTS OF A PLANT

LEAF

FRUIT

FLOWER
STEM

ROOTS
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SPECIALIZED PLANT PARTS - USING ROOTS AS AN EXAMPLE
While all plants have the same basic parts, they look different on different
types of plants. For example, not all roots are the same. Some can be
fibrous with many tiny hair-like rootlets. Some can be one big, single root,
called are taproot. In many plants that have taproots, the root stores the
food that is produced by the leaves.
Think of a carrot. Its root is a major food storage area. Vegetables, like
lettuce, have much smaller root systems.

ROOT SYSTEMS DETERMINE SOIL STRUCTURE
Root systems determine soil structure and soil’s ability to resist erosion.
Erosion happens when we lose soil due to heavy rains that wash it away,
heavy winds that blow it away when it is too dry, and when the ground is
too heavily worked on and used by humans. You can imagine why it is so
important to prevent erosion when we can! Without access to healthy soil,
we do not have access to healthy foods.
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HEALTHY SOIL AND HISTORY - THE DUST BOWL
Where have we seen erosion before? The Dust Bowl of the 1930s!
Almost one hundred years ago, farmers in Oklahoma and a lot of the south
and midwestern part of the country found that their crops were struggling
to thrive. They had been planting rows and rows of the same crops, season
after season. The soil became too tired and unhealthy to continue to feed
these plants well. Not only were farmers frequently planting the same few
things, many farmer also did not take care of their soil by mulching it and
thinking about how some plants with shallow roots will not help soil resist
erosion as well as plants with deeper, more expansive root systems.
All of this led to disaster when high winds, drought, and poor soil structure
combined. In fact, the Dust Bowl got its name because sometimes there
was so much dirt and dust in the air that people could not even see ten feet
in front of them! This was terrible for our health, as humans are not
designed to be able to breathe and see through so much dust in our air.
Now gardeners and farmers alike have a better understanding of how to
plant the right crops for optimum soil health. Native prairie plants have
roots that go several feet deep into the ground, and that not only helps the
soil stay in place, it also helps the prairie plants survive periods of drought.
This is because their roots go so deep, allowing them to reach moisture that
is not available near the surface of the soil.
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SPECIALIZED PLANT PARTS - THE STEM'S XYLEM & PHLOEM
Xylem and phloem are the names for the special pipe-like system that
allows water and food to get delivered to all parts of a plant or tree.
Phloem carries the food (sugars) that are produced through
photosynthesis upwards and downwards from the leaves to storage areas
within the plant and to parts of the plants that are growing.
Xylem, or sapwood, carries water from the roots in an upward motion to all
parts of the plants.

WHAT HAPPENS IN THE LEAVES?
PHOTOSYNTHESIS – HOW LEAVES MAKE FOOD
How does a plant use its leaves to make its own food? Roots absorb water
that travels up the stems to the leaves. Then, inside the leaves, the water
mixes with sunlight and carbon dioxide. Carbon Dioxide is a gas in the air.
The sun and carbon dioxide are both absorbed by the leaves. When these
elements mix inside the leaves, glucose, a sugar, is created that feed the
plant. As a result of this whole process, something else is created that the
plant does not need or use… Oxygen. Oxygen, another gas found in our air,
is released from the leaves.
Take a deep breath. You just inhaled oxygen! Breathe out. You just
breathed out carbon dioxide! Carbon dioxide and oxygen are invisible
gasses that are in our air. Through the process of photosynthesis, plants
actually breathe the opposite way that people do. They take in carbon
dioxide and let out oxygen! This is wonderful because humans need
oxygen in order to live. And plants need carbon dioxide!
The sugars made by plant leaves during photosynthesis help the plant to
grow by providing the plant with energy.
Chlorophyll – the green pigment inside leaves that helps plants absorb
sunlight.
Stomata – the tiny openings in leaves where oxygen is released, and
carbon dioxide is absorbed.
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THE PHOTOSYNTHESIS EQUATION

Equation explained: Six carbon dioxide molecules and six water molecules
are converted by light energy, captured by chlorophyll, into a sugar
(glucose) molecule and six oxygen molecules.

CELLULAR RESPIRATION
Have you ever felt tired before lunch when you haven't eaten since
breakfast? That's because we get our energy from food. Most foods we eat
contain a sugar called glucose. Not only does glucose make foods taste
sweet, but it is also our cells' main source of energy.
In humans, just like our digestive system breaks down the food we eat, cells
must break down glucose to use it. Cells use oxygen to break down glucose
and release its energy during a process called cellular respiration. This
process is all about changing food into a form of energy cells can actually
use called ATP.
“What about plants, though?”
Well, plants perform photosynthesis and cellular respiration!
Photosynthesis and respiration in plants are complementary processes.
Photosynthesis is only one half of the process of getting energy for a plant.
It is how they make food, but not how they consume it. Cellular respiration
allows the food, or glucose, made by photosynthesis and turns it into the
energy plants can actually use.
Unlike glucose molecules, ATP molecules can be used directly by cells for
energy. Cellular respiration is a cell's way of turning the energy found in
glucose into ATP to power its functions.
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THE ENVIRONMENT AFFECTS PLANT GROWTH
By understanding photosynthesis, we can understand why plants need
water and light in order to grow. If there is not enough light or water, plant
growth slows way down.
The environment also shapes how plant structures form. The many types
of seeds and seed dispersal methods are a great example of this. If a
dandelion grows in a place where there is lots of rain and no wind, will their
silky lightweight seeds travel very far? Over time, plants adjust their seed
shapes, sizes and traits adapt to the environment.

SEED DISPERSAL
Leaves are such an important plant part. But equally as important is the
plant part that helps plants repeat their life cycles over and over again.
Seeds! From inside the flowers seeds emerge, containing the baby plants of
the next generation! Seeds are the last step and the first step in the life
cycles of many plants.
Did you ever wonder why seeds of one plant like a sunflower are so
different than seeds of another plant like radishes? The reason is because
out in nature seeds have to have special features that help them survive,
move around, get planted and germinate.
Dispersal means to spread. Seeds must find a place to grow where there is
enough room, soil, nutrients, water and sunlight. That means they have to
travel away from the parent plant and other seeds to find a good place in
which to grow.
In the garden people collect seeds from flowers and plant them. But out in
nature plants do not rely on people to plant their seeds.
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HOW SEEDS TRAVEL
Did you ever think about how seeds from plants in nature get planted?
Plants have really clever ways of traveling and finding good places to
land and grow! They do this in 5 main ways:
1. Humans purposefully collect seed of crops
and plant that we like to grow such as
garden veggies, grains and fruit.
2. Animals eat and then poop out the
undigested seeds far away from where the
seed was eaten. Acorns are collected by
squirrels and buried around its habitat.
Sandbur grass seeds have hooks that
attach to an animal's furry coat or our socks.
3. Wind carries Dandelion and milkweed
seeds suspended from feathery
"parachutes" that are carried on the wind.
4. Water carries seeds such as the coconut
or lotus plants.
5. Other plants propel their seeds through an
explosion or burst of seeds. This is the case
for a funny plant called a squirting
cucumber.
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APPLYING LESSON CONCEPTS
Garden Walk:
If you have a school garden or growing operation, conduct a garden
walk and have students document their observations about the garden.
Journal Prompts:
Choose a plant in the garden and draw it in your journal. Can you
identify and label different parts of the plant?
Find a seed on a plant. Can you make a guess about what ways that
seed might travel?

Observing Differences in Seeds:
Assemble a seed tray with cups of
different kinds of seeds. Have students
touch and observe the different sizes,
textures, and colors of each seed.
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Name:
Direction: Label the parts of the plant.
______________________

______________________

______________________
______________________

______________________

roots
stem

fruit

flower
leaf
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WORKSHEET - HOW SEEDS TRAVEL
How do seeds travel? Some seeds are designed to float on the wind or on
the water, and others will catch a ride by sticking to the fur of animals.
Instructions: Draw a line from the word describing how seeds travel to
the correct picture.

Wind

Water

Animals

Humans

Burst
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APPLICABLE 4TH GRADE ACADEMIC STANDARDS
Science Standards
4.PS3.2 Make observations to provide evidence that energy can be
transferred from place to place by sound, light, heat, and electric
currents. Energy is present whenever there are moving objects, sound,
light, or heat. The expression “produce energy” typically refers to the
conversion of stored energy into a desired form for practical use.
4.LS.1.1 Construct an argument that plants and animals have internal
and external structures that function to support survival, growth,
behavior, and reproduction. Examples of structures could include thorns,
stems, roots, colored petals, heart, stomach, lung, brain, and skin. Plants
and animals have both internal and external structures that serve
various functions in growth, survival, behavior, and reproduction.
Language Standards
4.2.PC Students will correctly form letters in print and cursive and use
appropriate spacing for letters, words, and sentences.
4.2.W.3 Students will correctly spell grade-appropriate words while
editing.
4.2.W.4 Students will use resources to find correct spellings of words
(e.g., word wall, vocabulary notebook, print and electronic dictionaries).
4.4.R.1 Students will increase knowledge of academic, domainappropriate, grade-level vocabulary to infer meaning of grade-level
text.
4.6.R.2 Students will use graphic features including photos, illustrations,
captions, titles, labels, headings, subheadings, italics, sidebars, charts,
graphs, and legends to interpret a text.
4.4.R.3 Students will use context clues to determine the meaning of
words or distinguish among multiple-meaning words.
4.7.R.1 Students will locate, organize, and analyze information from a
variety of written, oral, visual, digital, non-verbal, and interactive texts to
generate and answer literal and interpretive questions to create new
understandings.
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