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Playing with Plants

Have you ever climbed a tree? Have you used
a stick to draw in the dirt? Have you blown fluff
off a dandelion? If so, you know how to think

engineers wor
place, they oft







Growing Greenery

Plants and people have more in common than
you might think. Just like humans, plants need
food and water to survive. Both need clean air
and s ht too. But plants need one more
thing’th kes them different from humans.

y héalthy soil.

Wh ts everything they need,
they can ey use their roots to take in
nutrients and
They use sunli
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Flowers make seeds so @

new plants can grow.

Leaves take in sunlight
to help make food for

tems carry water

@ and foqd through
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N

Rootgh®fp the
plant take in water
and nutrients.



In a way, humans need healthy soil just as
much as plants do. That is because people need
plants to survive. Plants are more than pretty to
look at. They provide food, shade, and shelter
for people. Plants move and clean Earth’s water.

make the air we breathe. On top of all
emlants can be used to treat diseases.

Creative Cure

Can a plant cure people? Scientists think
so. Parts of the Baikal skullcap (an herb) can
get rid of some human cancers. Scientists
are studying the plant. They hope to create
medicines that can do the same.




" Grass roofs keep homes warm |
in winter and cool in summer.




Famlllar Slghts

Look around. Do you see any plants? You may
see trees out the window. You may see grass on
the ground Maybe you have a flower in a pot

DM@ engineers see plants, they are
pir@d. §he&y study how plants work. They
often Ggpyplanissio create new inventions. This

is called hij ry.

Biomimicry ingleng®fis are all around us. You
may even use sogfe @#f them yourself.
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Engineers designed a quieter
rain by copying the shape of
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Inspired by Burrs

Velcro® is an invention that comes straight
from nature. It is something you might even use.

It all started when a Swiss engineer named
Mestral was outside with his dog.

g, he saw burrs had stuck to his dog's
closer. The ends of the burrs

De Mestral c
same way. Ong'sj
other side is ma&e
known as Velcro.

Burdock burrs have tiny hooks §
on the ends of their spines.




This clg§e-Up image shows
Velcgd’s hodksSand loops.
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This caretaker tightens the Velcro
i strap on a horse hoof protector.
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l Inspired by Lotus Leaves &

You may have seen buildings with solar panels.
But the panels will not work well if they get dirty.
Engineers solved this problem by looking to
hey studied lotus leaves. They learned
ls off the leaves. The water takes dirt
wig¥i1t. TheMyengineers made a coating like
at would keep solar panels clean.

ed for more than just staying
ginger named Wanda Lewis is
studying leavesll SWEKnows how strong they are
in extreme weat@fr. gohe@lieves she can use
leaves to make strafpd€rddriddes too.

a

Leav

clean. A

Put to the Test

Lewis looked at how leaves have natural
curve on their own. Lewis froze a piece of
this shape. Then she used it as a model bri
bridge stayed strong even when weight was added
to it. This proved that natural shapes are strong.




Lotus leaves and flowers stay
clean, even in dirty water.

2 el e
This coated solar panel stays |
clean during different types .



Beyond Everyday Life

People use plants to solve some very big
problems. For example, drought is common
in some areas. When there is not enough rain,
plantsgle. That leads to a lack of food.

derfts a4the School of the Art Institute of
ica@o Worked on this problem. They studied
cacti. caciean collect and store water
from fog. ents created a product that
can do the sam@'thip@¥ It can help bring water
to dry areas.

Y ‘ :
X ' The thorns on prickly pear
_ cacti gather water from fog.



b [ RE N SRR S - N S

R—. 72

product to
er.from fog. ¢

1;/
P B i i

A TR R S W
¥ .‘l, ol gl | ‘:'
-

rdated thi

collectandfstos

- Studen

plants instead of pouring it down the drain.

Water is hard to find during a drought.
You can save extra water by giving it to
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Under the Sea

Engineers do not just look on land for ideas.
Some look to the oceans too. Scientists in Wales
found a special seaweed. It stops bacteria from
causingga disease called cholera (KAH-luh-ruh).
But igg#loes not kill the bacteria.

diseas ang hey can fight back. The
treatment®Wilgt®p warking. Scientists want
to use what thelf haféilearned from this plant.
They hope to fi : to stop diseases

without killing bac
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saweed farm in Tanzania

The bacteria that cause

cholera are most often found b’&..
in dirty food and water. (' ; A




Out in Space

Plants do not just help life on Earth—they go
beyond Earth too. Scientists want to learn more
about space. But taking photos in space can be
hard. The sun and stars give off a lot of light,

it is built, it would fly in front
of camera®in . she device would block
light from the Pstars. Starshade would
use its petals tC gfalk€ shaddws. This would help
take pictures in spa @houfg glare.

a

Starshadeg€parates from
its spacgeraft and bglgins
‘ to ope tal
| oW petalsd N\
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Starshade blocks light
from the sun and stars.




Helping Each Other

Plants give a lot to our world. But people
give back to plants too. They can help them
grow and stay healthy. For example, flowers use
polle ake new plants. Wind, insects, and
aniggdls pollen. This is called pollination.
ndture cannot do the job?

und ways for people to help.
ollen by hand. Or, they can

Pollen is
delivghed to

?/y !I N a erower.
Pollen leaves 7
a flower. Pollinator

carries pollen K\

‘.

Pollination




Robots to the Rescue

Many types of bees have started dying in
recent years. This is a big problem. Plants
need bees to spread pollen. So, a researcher
named Eijiro Miyako decided to help. He
created tiny remote-controlled machines to
help. They can fly and pollinate plants in
place of bees.
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Engineers help plants in other ways. They
ailg  Often make models of plants on computers.
They use these models to learn more about real
plants. They can try new things without harming
real plants. Then, they can teach people how to
care fogfpeir plants.

stance, they have found that
p roses from blooming. That
plants when it is too hot or
royThen, when the time
|dg8tdp sending electricity to

B ulgBlidom and grow safely.

cold for them
is right, they ¢



This field of corn was tested as a
computer model before it was planted. ;
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Making Models

Real plants may take weeks to grow.
Engineers can build computer models of
plants in seconds. They use data from real
plants to build their models. For example,
they measure the heights of plants and
the sizes of their leaves. That keeps their
models as close to real plants as possible.




Partr{ering Plants

People and plants work well together. We can
help plants grow and stay healthy. And plants
can do the same for us. We can find new ways
nts. Plants can inspire engineers and

ith creative minds.

ased in nature help people.
ionship with plants that is
s that relationship grows,

3| engineers can |

people and pl

Engineer Masaki Otsuka was
inspired by butterflies’ wings
when he designed this fan.




People in Milan, Italy, use plants to
g€ep their buildings quiet and cool.
) BTl et

Scientists sketch
and study plants
for new ideas.




STEAM

CH ALLENGE

fine.the Problem

oulRavelbeen asked to build a model of a bridge.
Your Beidge e built to look or act like something
in natur be @able to stand on its own and
support weig

\  Constrainjk, ridlge must only use things
.I that are foun uch as leaves,
flowers, and twid®.
Criteria: Your bridge g#tist

0 support five washers ne

minute.




Research and Brainstorm

What is biomimicry? How has nature
inspired new ideas? What natural items
might make your bridge strong enough to
upport weight?

sign and Build

h the design of your bridge. What
each part serve? What
best? Build the model.

Sk

materi

Test an
Place five washgf$ ag @ ~
Let them stay for @he Migudte.

on your bridge.

id your |
bridge work? How can yougfprove it? |
Improve your design an again

1\
1| Reflect and Share
Which materials were the strong
items can you add to make your

more successful? How might your'design
change if it needed to be waterproof?




Glossary

artificial—created or engineer—a person
caused by people who uses science to
design solutions for

bacte tiny living problems and needs

thigfs t n cause
egse inspired—given ideas
biomih - about what to do or
make

design ang
of things based§en
nature

nutrients—substances
hat plants, people,
d animals need to

burrs—rough

coverings of seeds o Sl

nuts that often have ation—the

small hooks transf@r of pollen from
o lant toggother

cancers—types of
serious diseases that
can spread to many
parts of the body

drought—a long
period of time in
which there is very
little rain
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Career Advice

from Smithsonian

Do you want to
work in biomimicry?
Here are some tips
to get you started.

| "If you love nature,
spend time outside!
tudy animals and
’ Q ants to see what you
agffearn.” —Cynthia

own, Collections &
anager

“If you like learning ducat
about plants and

animals, then biomimicry

is the field for you. Visit

a museum, a garden, or a , ‘

zoo to learn more about plants
and animals.” —Gary Krupnick,
Conservation Biologist



Read and Respond

1 at inspired George de Mestral to make

. How is pollin
pollination?

. What would life be like if@ll peopleywere
coated like lotus leaves?

. Brainstorm a list of plants that @gul
inspire new inventions.




rise you—plants!
ow gome tiny plants
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