© The Secret
Beneath the Roots

A Story About Microbes in Soil
and Nitrogen Fixation
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Every Saturday, Zoe and Ethan helped Grandma Rosa

in her vegetable garden.

One morning, they noticed something puzzling.

Two rows of bean plants stood side by side.

One row was tall, green, and covered with flowers.

The other looked pale and weak.

“They get the same sunshine,” Ethan said.

“And the same water,” Zoe added.

Grandma Rosa smiled and gently pressed her trowel into the soil.
“Then perhaps,” she said, “the answer isn’t above the ground.”
She tapped the earth. “It’s hiding underneath.”
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'®  The Tiny
Underground City

The children dug around one healthy bean plant.
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Tiny round bumps covered its roots.
“They look like little pearls!” Zoe said.
Grandma Rosa laughed. “They’re actually tiny homes.”

“Homes?” Ethan asked.

“For millions of helpful bacteria.”
She gently opened one root nodule.
“These bacteria are called Rhizobium.”

“They’re so small we can’t see them without a microscope.”

The children stared at the roots.
“The garden has its own hidden city!
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©  The Amazing
Job They Do

How bacteria turn nitrogen from the air

Bacteria
(Rhizobium)
change it
into a form
the plant
can use!

Grandma Rosa explained,

“Most plants can’t use nitrogen from the air.
But Rhizobium bacteria can catch it!”

They change it into a form the plant can use
to grow strong and healthy.”

“So these tiny bacteria feed the plant?” Zoe asked.

“Yes!” Grandma Rosa said. “And the plant gives
them sugar and a safe home. It’s a perfect team!”

Ethan smiled. “Teamwork makes the garden work!”
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'© A Garden Full
of Thanks

Healthy soil, happy plants, and yummy food
thanks to tiny heroes!

together to |
help plants
p_ grow! 4

As the weeks passed, the bean plants grew tall and strong.
They had more leaves, more flowers, and lots of beans!

“Look how happy they are!” Zoe cheered.

“All because of the tiny bacteria in the soil,”
Grandma Rosa said proudly.

“They may be tiny, but they do a BIG job.”

“So when we eat beans,” Ethan said,
“we should say thank you to the hidden heroes!”

Grandma Rosa nodded. “Yes! Our garden is full of teamwork—
big helpers and tiny ones!”
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'®  The Lesson
We Learned

Tiny microbes, big impact,
and a promise to keep learning.

\What we \earned: '_\ o
. Microbes help plants &5
. Nitrogen becomes food
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o difference!

That day, the children learned something important.
“We can’t see microbes,” Zoe said, “but they help us every day!”
They live in the soil, in our bodies, and all around us.

Grandma Rosa smiled. “Microbes are tiny, but powerful.
They keep our world healthy.”

Zoe and Ethan looked at their garden.
“We’ll keep learning,” Ethan said.
“And we’ll always remember to thank
our tiny heroes beneath the roots!”
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©  Qur Promise
to the Helpers

Caring for our soll,
caring for the tiny life that helps us grow.
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“Let’s make a promise,” she said.
“We will take care of our soil.”
“We will grow healthy plants.”

“And we will always remember the tiny microbes
that help make it all possible.”

Zoe and Ethan nodded.

They knew their garden was more than just dirt and plants—

it was a world full of tiny heroes working together.
And they were proud to be part of the team!
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© SCIENCE ELEMENT

The Tiny Heroes Beneath the Roots

Let’s look closer at the tiny microbes in soil and how
they help plants grow!

What are Rhizobium? ~

Rhizobium are tiny bacteria
that live in the soil.

They like to live on the roots
of legume plants like
beans, peas, and lentils.

They form small, round bumps
called nodules on the roots.
These nodules are their homes!
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How Do They Help?

Plants need nitrogen
to grow strong.

Rhizobium bacteria
catch nitrogen

9 They change nitrogen e The plant gets food

into a form the plant

to grow, and the
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@ It helps plants grow healthy and strong.
@ It improves soil by adding nutrients.

& |t helps farmers grow food in a natural
and eco-friendly way.

@ |t shows us how teamwork in nature
makes everything better!

— Why Is This Important? Z==N

can use.

bacteria get sugar
and a safe home!

Think Like a Sienistl
..‘- » What do you think would happen if
there were no Rhizobium in the soil?
+ Can you think of other tiny living things
that help plants or animals?

* How can we take care of the soil
and the tiny helpers in it?

Remember:

Even though we can’t see them, tiny microbes do BIG jobs!
Be kind to the soil, and the soil will be kind to you.

4
Story e Page7

=




