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Mission 1; Midwest Crop Disaster

1. Y.9.9.4.7.

RAGENT 9 ::

Come in, Agent 8! This is Col. Maranta. Several of
our Mole field agents from the Midwest indicate that
there is soil contamination among the region's corn

crops. I've sent Agent Jasmine to investigate.

Get over to Agent Gingko's |ab, pronto! | need
you to learn more about soil nutrients. We must
understand the nature of this contamination and
get that information to Agent Jasmine so she can

determine its cause.

Soil color, texture and structure play a vital role
in determining soil health, Agent 9. You must
complete your training guickly! Queen Flora has

slipped into a coma! Please hurryl pp
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Agent Gingkao has developed a clever
exercise Io teach you about the feel of
different tupes of solf samples. Make
sure you wash your hands when you
finish this ime—we can't afford to buy

new fab equipment!

RAgent 5. you might
consider getting an
Raent Jasmine's
good side by
making her a gift
she can use in the
fleld. Soll sample
fewelry might do
the trick!

A happy team is a
successiul tearm,

| always say. Make
her something nice,
Agent 9, and see If
you can't pass
along infarmation
about soll candition
during the process.

Get goingf

[Mission 1:

Midmest;tfb?ﬂisaster
-

Soll Color, Texture and Structure

The Feel of Soil

Imagine holding soil in your hand. How does it feel between
your fingers and thumb?

There are three tupes of soil parti-
cles—sand, silt and clay—and they
all come from larger, weathered rock
that Is the soil's parent material.

Sand: The largest soll particles.
They allow water to easily drain
through.

Feel: Rough and gritty to the touch.

Clay: The tiniest of the soil
particles. They retain molsture and
cantain nutrients for plants.

Feel: When wet, these particles clump
together and become sticky.

Silt: Much smaller than sand but
larger than clay particles.

Feel: Smooth to the touch when wet
or dry.

Soil sample XJ56ts

You can use a few items from your kitchen to teach
someone at home about soll texture and the three types of soil particles.

Follow these easy steps to create three soil-feel bags:
1. Pour 1 tablespoon of sugar into a bag and seal it [sand).
2. Pour | tablespoon of flour Into another bag and seal it [siit].
3. Pour | tablespoon of flour and | tablespoon of water into the third bag.
Then mix the flour and water, and seal the bag [clay).

Explain the three types of soil particles to an older family member. Then challenge
that person to close his or her eues and use a
finger and thumb to identify each texture.

: Soil Jewelry

What color is soil? Most people think soil is just brown or black.
But soill can actually come In many colors, Including white, orange,
arad, black, brown, yellow and red.

The soil's color can tell us much about the condition of the soil or the

type of rock It came from. Usually, darker colors mean that the soll s full of rich organic matter;

llghter colors mean a low organic content. Beneath the surface, red and brown solls show good movement
of air and water through the soils. Yellow beneath the surface can mean problems with water drainage.

Show off different soll colors you find by creating unusual soll jewelry. First, make some soll beads;

|. Collect In small plastic bags at least three colors of soll from your nelghborhood. You'll need about 12 cup.

2. Pour the dry soil through a screen and into a cup to filter away the clumps and larger particles. You can
borrow something from your house to use as a screen, such as a colander or some wWwindow screen.

3. Put | teaspoon of soll into the palm of your hand and pour a dime-sized amount of school glue over the soll.

Y. Use a toothpick to mix the soll and glue In your hand. Keep stirring until the glue is absorbed by the soil.

5. Place the palms of your hands flat together and mave them in small circles to form the sticky sail inta a ball.

B. Press the ball behween your thumbs and pointer fingers of both hands to create a triangle shape.

7. Allow the bead to dry for 30 minutes.

8. Use a straightened paper clip to poke a hole in the middle
of each bead.

9. Allow the beads to dry overnight.

10. String the beads together with thin thread or dental floss.

Take the beads to your next JMG group meeting. Be prepared
to share where you collected the soll of each bead. If you are
feeling generous, present your first soll bead jewelry as a aift
to your teacher!

Soil Jewelry

Complete a third
mission option at -
wiww. jmgkids.usfthistle
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Mission 2: Lose the Ooze

RGENT 9

Agent Jasmine reports massive crop devastation on Midwest
farms. We once thought it was just the corn, but intelligence
shows it is spreading to all the crops and even the pastures! HIl
plant life is being covered with something called Black Scurge, an
pily residue that smells like grub sweat!

Just the thought of it makes you want to skip lunch! This oily
mess grows outward like a thick, sticky web and blocks out most
sunlight while preventing precious nutrients from reaching the
plants. RAithough this deadly black blanket is spreading at an
alarming rate, we have discovered a way to slow its progress.

Jasmine has led a mole brigade underground, and her discover-
ies indicate that the underside of the grimy web is covered with
what look like large purple seedpods. These pods are spraying the
ground at the base of the plants with a noxious green ooze that
blocks the absorption of nutrients and gradually seeps into the
=oil, killing the roots!

If we dig into the center of an affected field, we can coat the
purple pods and the ground with fertilizer and organic materials
that may be able to save the plant life! Gingko has a lot to teach
you, Agent 9. Work with him to develop a nutrient mixture that will
save these cropsl We are counting on youl Gol Gol Gal

_/‘r?

JuniorMaster

Gardener.
growiiig 90od kids..



randy.seagraves
New Stamp


MMisston 2:

LoseithelDoze

Nutrients

Agent Gingko has come up with 8 new code
for fertilizer, Help him perfect it and create a
way to get the code to the field agents so
they can mix the proper ingredients. You have
Fill in the no time. Agent 9! LLle must stop this nasty

Macro Blanks stuff befare it reaches the cities!

To live and to grow, you need certain nutrients. You get these nutrients primarily from
the food you eat. Plants also need nutrients, but they must get most of their nutrients
from the soil. They can get them when the nutrients are dissolved in water and
absorbed by the roots.

Plants need three nutrients in large amounts. and each of these serves a critical
function in plants. They are called the primary macronutrients:;

M: Mitrogen (for greening and leafy growth)
P: Phosphorus Ifor growth of roots)

K: Potassium (for fruitflower development, helps strenathen plants and prevent disease)

Because plants require much more of these nutrients than the others, we often need to add
them to the soil. They can be Incorporated into the soll by adding fertilizers. Any fertilizer
uou buy has three numbers printed on the container that tell how much nitrogen, phosphorus
and potassium is in that package of fertilizer. These numbers are connected by dashes.
Examples are 10-15-20 or 29-10-3.

Your task is to visit a local business that sells fertilizer, find three different tupes of fertilizer
and look for those numbers on the package. Write the numbers in the blanks below:

These numbers tell the percentage of each nutrient In the bag. If one number
is the largest, circle it. Be ready to share at your next JMG meeting what the
primary ingredient in each of these fertilizers would do to help plants.

= Nutrient Nest

Maost plants get the nutrients they need naturally, For example, plants arowing in a forest would
get their nutrients from bits of organic material such as dead leaves, twigs or other plant parts.
There Is another way to stog this When organic material decomposes. its nutrients are deposited back in the soil, where other
menace, Agent 9. It's something ~ Plants can use them.

my Grannykins taught me, Yes, You can help your houseplants get some of the nutrients naturally. too. Collect a few large
I call her Grannukins. Stop handfuls of green grass or leaves in a small grocery bag. Tear them Into small pieces about the
laughing, Rgent 3. 5he said size of a dime.

fo ... reafly, Agent
g, it's not that
funny. Oh, never

At home, sprinkle a l-inch layer of those leaf bits into the soil of your plants. Every
Y time that plant Is watered, the nutrients in those bits of dead leaves will flow into the
soll and then be soaked up by the roots of the plant.

E.-’Tiurﬁ:f Plants need many different nutrients from the soil. One nutrient that plants need the
Ty o maost of Is nitrogen. Nitrogen Is unigue because it is easily “lost™ from the soil
Beloiy and and needs to be replaced more frequently than other nutrients. Once a maonth,
you'll see “ add a nutrient nest of shredded green grass to your houseplants to provide a
what | shot of needed nitrogen.

mean.

Get fo

waorkf

Complete a third
mission option at -
wiww. jmgkids.usfthistle




RGENT 9

Our worst fears have been realized, Agent 91 The water sources near
the queen's palace are showing signs of the green ooze pollutants! The

gueen grows more and more fragilel Black Scurge is now spreading
across the country!

Even more shocking is the cause. Our friends, the Battle Slugs of
the Black Spore Swamp. have uncovered a horrifuing secret. The Evil
Dr. Thistle has been cloned! From what we can determine, Grubby,
Or. Thistle's faithful servant, used the shattered remains of the
pollination chamber we destroyed from his old Iaboratory to build a
cloning chamber! Thistle must have hidden clippings of his leaves ; ——
from us when we advanced on the Black Spore Swamp. T 7]

This is an even more twisted Thistle than the first—he is grotesquely
formed and dripping with a smelly black goo. From what we can
determine, Grubby didn't have enough plant material to make a full
clone, so he mixed in leaves from the deadly Black Spores of the
swamp to create a Black Scurge Thistle. Eeww, nastul

We must find out what he is up to, Agent 9! Agent Jasmine
and the Mole Brigade have discovered acres and acres of polluted
compost that has been mixed with an oily, black liguid. We need you
to figure out why Thistle is making contaminated compost and how
he is using it to cover the plants and crops with Black Scurgel

If we don't stop this soon, Agent 9, the gueen will not survive.
| know you can do itl Over and out!

__/"r;
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Mission 3:

Thistle/siReturn

Soil Improvement

Buried Treasure

Millions of tons of food scraps are thrown away each year. Did you
know that trash could be turned Into treasure If we just let nature do

Time lo take out the trash, Agent its waork?
81 Grab a shovel and the kitchen Leftovers and other food scraps from your kitchen are organic matter.
scraps and use the following Organic matter decomposes In nature, creating compost that adds nutri-

instructions to test our thearies on ents to the soil and improves saoll structure.
composting. Report your findings
to Agent Gingko. Get moving

and guit complaining

ahaut the smelil

An easy and unusual way to compost your treasure of kitchen scraps is to bury
it. This technigue, called compostholing, allows you to bury small amounts of
scraps in a garden area that could use some soil improvement.

To start, choose an area that will not disrupt the
roots of an actively growing plant. The Ideal
place is where you could plant something next
season. Use a shovel to dig a hole 12 inches
deep there.

Hfter dinner, collect your family's food scraps
and leftovers in a small cantainer. Pour the
scraps into the hole and cover them with a
laver of soll about 1 Inch thick. Once the hole
is full, cover it with soll and beagin diaging
another hole nearby.

Most food scraps will easily transform into
a healthy

compost = =
treasure. The ij’;‘;twgfm
only leftovers to Ery

avoid are dairy - ] &
products, meats

and olly foods. When you composthole
in wour garden, you are recycling food
wastes, improving the soil and growing
healthier plantsl

Compaosting Homework

Have you ever heard someone tell a teacher, “My dog ate my homework™ Have you ever had
something happen to your homework? What if you composted your homework and your teacher
was actually happy you did?

I hope uou like getting dirtul
LComplete the following exercise
and bring a soil sample to Agent

Gingko. He Is developing some ]
interesting ideas that may help If you don't already have a compost plle near your garden area, now Is the time to start one.

us battle the Black Scurge, Be Adding compost to your garden will make the soil better and your plants healthier. A compost pile
sure to remove your shoes can start as a bunch of leaves or lawn clippings piled out of the way near the garden. To help get
befare going Into the Iab, or you'll the decomposition started, sprinkle the area with garden soil and water. Add green lawn clippings
be mopping as welll |2 source of nitrogen) and occasionally turn over the plle to speed up the composting process.

So, how can you compost your homework and keep your teacher happy? After your homework:

" has been graded and returned, tear it into pieces about the size of a credit card. Stuff the
L pleces Inside the compost plle and wet it. Homework that Is on paper Is organic
" }.f * matter that can provide a source of carbon to your compost. Any other paper

, scraps can be added as to the compost pile too.

lr' Want more,
| RAgent 97

Complete a third
mission option at
wiww. jmgkids.usfthistle
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Mission Y: Erosion Scurosion

RGENT 9

Great work, Agent 9! Your experiments with compost have
helped us discover how Thistle is spreading scurge from farm to
farm! He is contaminating the surface water with a technique
called Scurosion. Scurosion is a process of polluting soil with
tainted compost near natural areas of erosion. Water washes
away the polluted soil and carries it downstream, spreading
scurge everywhere!

Once enough of the scurge has been deposited in a given place,
it will begin to seep into the soil, affecting the roots of all the
nearby plants. The plants will grow normally at first. Then,
suddenly, the uppermost leaves and stems will melt into a sticky,

black goo that attaches itself to other plants and continues to

bubble and ooze until a thick, smelly canopy covers everdthinal

This doesn't explain the contamination near the Waterlily
Palace. There is something else we are missing, Agent 9. We
believe it may involve the purple pods on the underside of the
black scurge that spray the green, oozy liguid. We don't under-

stand how it affects the roots and soil of these poor plants.

Hurry, Rgent 91 Meet me at the Waterlily Palace! | have some
tests | need youto run. PP
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MMission4:

Erosion:Scurosion

Soil Conservation

Sponge Run

Place a dry sponge in a pie or cake pan. Lay one edge of the
sponge on the edge of the pan so that the sponge slopes down to

We need to understand how the middle of the pan.

water soaks into the soll, Agent Ouickly pour a cup of water over the sponge and watch to see if the
8. Use a sponge to complete the water runs off the sponge or If the water soaks Into linfiltrates) the
exercise below. Let me know sponge. What do you think will happen? Try it

what you discover!

Whenever we water plants in the garden or even a grassy
lawn, the water will either run off from or Infiltrate Into the
soil. If you want to make sure water is getting to the
roots of the plant you are watering, be sure to water
slowly enough for the soil to absorb the water.

Wring out the sponge and try it again. This time, pour the
cup of water slowly over the sponge. What happens?

Show an adult how water can run off the soll and the sponge
if applied too gquickly. Slow, thorough watering is
the best way to make sure plants get the water
they need.

Quarter Cover
Here's a guarter, a nickel and a Use a large spoon to scrape together a handful of topsoil from near your home. Pack down the
dime. No, Rgent 8, you can't soll to form a small mound. Place a quarter on top of the mound. Do the same with three more
buy candy with [tf Use these piles. Cover one with a nickel, one with a dime and leave one exposed.
coins to complete What do you guess would happen if rain fell on the coin-capped mounds? What would
the following happen to the unprotected mound?
mission. What i
Use a watering can or sprauer to gently “rain” down on the

you discover may

I sl mounds. Then check them. Are the coins at a higher level than
Eap ot ki the soll around them? Why did this happen?
nggf gggﬂu' Every time it rains, valuable topsoil is washed awaud. Topsoil
can’t ke:en can easily be protected with mulch, plants or some other
the type of covering. The best covering to prevent soll erosion

- Is provided naturally with plants. A simple ground cover of

Gol NOLY

grass offers a great defense against erosion. The blades of
grass protect the soil from the impact of the raindrops, and the
network of
roots holds tight
to the soil just
below the
surface.

Share your ohserva-
tions with your JMG
teacher at your next
meeting.

Complete a third
mission option at -
wiww. jmgkids.usfthistle
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Mission 5: Thistle Thicket

RGENT 9

LWe've found himl Thistle's hidden in 2 small thicket miles away
from any of the Black Scurge. We got lucky, Agent 9.

A dense, wooded area surrounds the thicket, making it impossible
to see much from the air or on foot. Agent Jasmine was leading a
search when she noticed birds and squirrels suddenly fleeing the
area. Although Thistle was not seen, squirrel scouts have confirmed
that he was there recently!

As we speak, Jasmine and the Dragonfly Squadron are airlifting a
battalion of Battle Slugs from the Black Spore Swamp. As soon as
they are in position. we will advance on the thicket and capture this
stinky weed for good.

| have even more important matters for you to resolve. Agent 9.
The purple pods from the underside of the Black Scurge are surfacing
in many of the watenways around Waterlily Palace. Once they
mature, they will burst, sending green ooze everywhere and enabling
new areas of Black Scurge to thrive! If the palace ecosustem is
compromised, | fear the queen will not survivel

We've learned that for Black Scurge to spread, it must remain
moist—even far from the water that carried the gareen ooze from
which the Black Scurge sprang. Get out there and discover mare
about the water cycle! We need to know how to restore balance to
the ecosystem. Hurryl s

_/‘r?
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IMission 5:

ThistlesThicket
tieglh

The Water Cucle and You

Agent 8, the following
exerclise will help you under-
stand all the ways that Black
Scurge could get moisture
without being watered
directly. Fil the contaminated
areas contalining this biack
MEenace are near water
souwrces. See If gou can find
& connection.

Z

g

= [Uater Cycle

Purple Ooze Pods
of the Black Scurge

Germinator

Pour 1 inch of soil into a
clear glass or plastic

cup. Plant a few seeds
just below the soil. How
can you water the seeds
without sprinkling them
with water? Try the water
cucle!

Place a plastic capful of
water onto the surface of the
soil. [A good size cap would
be from a spice bottle or other
small contalner.) Mext, seal the
cup by covering the top with
plastic wrap and securing the wrap
tightly with tape or a rubber band.
What do you think will happen? How
will the seeds get the moisture they need
to germinate, or begin to sprout? Observe
the contalner for the next week.

Tell your MG teacher what happens.

e
—

We froze Or. Thistle once; maube
we can use ice again ta trag him.
Agent Gingko Is working on a
solution. Complete the test at
right and send your results to
his lab, prontal You can do it!

Ice Melter 350
Prototype: XJ7

f led Ice WARNING, AGENT 9!
ater is alwaus moving. If

bt AN ADULT MUST ASSIST DURING
Kitchen counter, you cauld watch THE FRIED ICE EXERCISE!

the solid water change phusical

states to become liguid water and then

evaporate into water vapor, an invisible gas. How long
would it take for water to make these physical changes
between the three states?

The warmth of your kitchen counter will cause the water molecules in
Ice to begin moving faster. In time, they will break away from their solid
structure to become fluid and then will flu apart as water molecules in a
gaseous form. These phusical changes might take hours to occur.

¥ou could accelerate the changes In state by speeding up the movement of molecules
with heat. Follow these steps:

1. Have an adult help you choose an uncoated
metal pan from your kitchen.

2. Place the pan on the stove and set a small
ice cube in the center of the pan.

3. Set the burner to medium heat for | minute
and then turn off the heat.

Use a clock to measure how long it takes the
ice to change through the different states.

Complete a third
mission option at
wiww. jmgkids.usfthistle




RGENT 9

Great Job, Rgent 8! Your work has revealed how the Black Scurge is
spreading! Thistle is using the palace watersheds and aquifers to camy
the ooze pods throughout the ecosystem!

LWatersheds are large sections of land that naturally carry water to the
major water sources in the area. DOr. Thistle dumps the pods throughout
the watershed, and nature does the rest. The scoundrel! The aguifers,
which hold large amounts of water underground, are also contaminated.
We must find a way to reverse this imbalance and restore the purity of

our waterl

Hang on—word just came in that Thistle has gone underground|
The Battle Slugs have breached the thicket, only to find it abandoned!
Well, not exactly. We did discover someone quivering behind a large
tree root—he turned out to be none other than Grubby, Thistle's
right-hand arubl

Ohl Great newsl! I've just been told that Grubby has revealed Thistle's
hiding place! A little encouragement and a handful of sweetroot is all it
tookl Grubby says that Thistle has buried himself in the sand in an
underground tunnel.

Thistle thinks he’ll wait there patiently until the Black Scurge has
engulfed the area, and then he'll resurface and claim the gueen's throne.
LWe have moles tunneling in the area now. Thew'll be able to pinpoint that
smelly weedl Trust me—he won't get awauyl

| need you to chart the area’s aquifers and watersheds and work with
Agent Gingko to invent a way to clean up the waters of the palace.
Hurry, Agent 81 Queen Flora's vital signs are fadingl B b

%JumorMaster
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MMission b:

FindingjthelSource
J Wil 3

=

=—s Agent Jasmine belleves we could soak Thistle's hiding place with water
and allow it to percolate through the soil. There, It could surround that
oily pest and freeze him for good! Complete the following mission to see
if this is possible. Wil the water soak in fast enough? Go find out!

Percolation Soda

Place 1 Inch of water in a tall, clear glass and freeze It. Fill the glass to | inch from the top with ice cubes

[crushed lce works best).

When rain falls to the ground, some water runs off and some infiltrates into the surface of the soil and continues to

percolate through the soil. Take the glass and some julce or soft drink to a friend or 2 member of your family.

Follow and explain each step:

|. Solid rock, called bedrock, exists deep in the surface of the soil. Point to the ice at
the bottom

£ . Above the bedrock are layers of soil made of rock. oraanic matter, air and water. Point
to the area of crushed ice.

3. When It rains, some water Infiltrates Into the surface of the soil. Pour a few
teaspoons of the juice or soft drink onto the top of the crushed ice.

Y

. As water percolates, or moves down through the soil, some of it becomes trapped
In the spaces between the soll particles. Point to drops of the julce or soft drink
trapped around the crushed ice in the middle of the glass.

. As more rain falls, the surface will be saturated until gravity pulls the water deeper
Into the soil. Pour In more Juice so it rises above the ice surface, then seeps In.

B. An aquifer is a large area of rock, sand or gravel underaround that stores water.
Point to the juice on top of the ice block and between the spaces of the crushed ice.

7. Peaple pump aroundwater from far below the surface. Place the straw in the glass.
Invite the other person to take a sip of the juice through the straw!l

u

Foiling Watersheds

When rain falls, some water flows over the land to rivers, lakes and other bodies of water. These
are sources of drinking water. A section of land that carres rainfall to a body of water Is called a
Find out how the area’s water- watershed. Complete the steps to make a ting watershed In your kitchen:

m work, Agent !: Try the |. Find nine glasses and mugs of different sizes. Arrange them touching each other to form a
ng expenmen square on a table.

and get back to
me quickly! <. Lightly crumple a sheet of foil and spread it over the tops of the cups. Fold the edges of
the foil up to form a short wall to prevent water from spilling over the side.

3. Slope one part of the fall so that it drains to a shorter cup at one of the corners. The
cup that the water flows into represents a source of drinking water.

Y. Place a drop of food coloring in two places on the foll. The food coloring repre-
sents pollution from an overuse of pesticide.

5. Sprinkle a small mound of pepper in two other areas of the foil. The pepper rep-
resents pollution from an overuse of fertilizer.

Use a spray bottle to spray water over the entire surface of the foil. Continue

sprading water until it begins to flow over the surface. Some of the water will form
little pockets of water; these represent ponds and lakes in a watershed. Some of
the water will drain all the way to the lowest point, Into the cup.

What happened to the “pollution” in
your watershed? Look closely at the
water in the last cup. Be ready to share
your results with your JMG aroup leader.,

It will look something
like this, Agent 9.

Complete a third
mission option at
www.jmgkids.usfthistle
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Mission 7: 0Oil and Water Don't Mix

RGENT 9 ::

Unfortunately, our last attempt at removing Dr. Thistle from his
hideout—by freezing water in the soil—didn't work. But if freezing
the water isn't the answer, what is? The opposite of water? What
does that mean Agent 9—Firel You mean fire? You're a genius,
Rgent 9!

The green ooze and the oily Black Scurge not only clump
together. they're also flammable! Yesl! | understand now! Oil and
water don't mix—that will mean that the green ooze will float on
top of the water and clump together! If we set it afire, the water
will naturally carry the blazing ooze through the watershed and
into the lakes and streams, where it will burn other patches of
poze until it all burns up! Then the water will extinguish the
flames, preventing the fire from raging out of control. You are
brilliant, Hgent 91

Agent Jasmine, come inl Jasminel Find us a way to light the

poze and report back to me, prontol Over and outl

Agent 9, you've given me an idea. Complete the following
missions on water absorption. | may have a unigue way to trap
our little smelly adversary, Or. Thistle. Get going—there’s no time

to lose!l pp
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MMission 7:

0il'and!UWaten Bon t Mix

__LUater Movement

Perky Soil

Is your soil perky? Make a simple instrument to find out how
guickly your saoll allows water to percolate Into the ground:

This exercise will help you deter- |. Remaove the bottomn of an empty metal can to form a metal culinder.

mine the water absorplion rate of Clean and dry the cylinder.

?’Lﬁ s JLE;EE uf;:;ﬁh;; 51#_-‘ 2. With a ruler and a permanent marker, make a small dash every centime-
ance and fr all, Agent 9. ter along the inside and outside of the can. This can be tricky, Agent 91

Gal Gol Gal 3. Find an area of bare ground to test. Using a twisting motion, push the can 3

centimeters into the soil. If the ground |s too hard:

* Spray the ground with water and allow the water to seep into and
soften the ground and try again.

#* Segt the can on the ground, place a plece of wood over the top and
use a hammer to help drive the can into the soll.

* |f neither idea waorks, try finding a softer area of soill

e e : Y. Count 10 centimeters from the mark at the ground level.
'_ ~ Pour wate—————— Oraw a small circle around that mark.

o ineach 5. Fill the can with water to the 10-centimeter mark and observe. How
; cylinder long does It take for the water to begin to disappear?

Some soils allow water to seep into the soil in just a few minutes:
other soils would still hold water in the can after a full day. Plants do
not grow well in soil that prevents water from seeping In over a few
hours or that allows water to seep In too guickly, such as a few
minutes.

Observe the can long enough to answer
these guestions:

Centimeter Ground How long did It take for the water level to go down | centimeter?

Marks Level

How about 5 centimeters?
How long did it take for the water level to go down 10 centimeters?

Be ready to share this information with your MG teacher.

Can we get enough ffguld Into the sand to
guickly surround Or. Thistfe's hiding spot? It's up
fo you to find a way, Agent 9. Try the following

experiment and get back to me immediately!

Disappearing Water

Fill one measuring cup with sand. Pour 1 cup of water into another mea-
suring cup. Show the cup of sand to a friend or @ member of your family.
Ask that person If the cup Is full.

Explain that garden sail, like the sand in the cup, is made up of soil par- @ %
ticles and countless tiny open spaces. As water moves Into and through
soil, it is moving through those spaces.

MPEHEH‘E#HQ

Pour a small amount of water into the cup of sand. What happened to the ep

s r JS00
water? Did the level of the sand rise? Continue pouring the water Into the H]IS'HE Thwarte
sand until it reaches the level of the sand. Were you surprised at how
much water could move into the open spaces in the sand?

Sand particles are the largest of all soil particles and have the largest
open spaces around them. Clay particles are the smallest and have the
smallest open spaces. Consequently, water moves much more quickly
through sandy soil than through clay.

Complete a third
mission option at
wiww. jmgkids.usfthistle




RGENT 9

Do you like fireworks, Agent 97 Look over the horizon and you'll
see the last of the Black Scurge destroued for goodl Agent Jasmine
has friends among the Lightning Bug Colonies of the Midwest. Who knew?
See the bright purple lights in the sky? Those are the purple pods
exploding!

Jasmine discovered that it takes only a small spark from a lightning bug
to set the areen ooze ablaze. If that areen ooze happens to be in a purple
pod under a canopy of nasty Black Scurge, a chain reaction occurs,
setting all the pods on fire and sending them shooting into the air.

As the pods rocket skyward, they pull up all the Black Scurge with
them. Far above the earth, they explode into a thunderous purple shower
of sparks with green flecks. There goes anotherl Hal It's better than the
Fourth of Julyl

Thanks to you, the palace waterways are pure again, and Queen Flora
is regaining her strengthl

This just in, Agent 81 The moles have helped us capture Or. Thistle
at his underground hideout! Your experiments with sand proved that water
can easily fill the spaces around sand, but we thought we’'d use wax
instead. | won't ruin the surprise. He'll be on display for you In the fountain
hall during the medal ceremony—!’ll see you therel

| knew we could count on you. Great work! As a final mission, | need
you to test the waters around Waterlily Palace to ensure that purity has
been restored.

Don't take too long, Agent 9. Thistle will be waiting for you in the
Fountain Halll

%JumorMaster

Gardener
growiitg 9ood kids..



randy.seagraves
New Stamp


Mission 8:

.

Waxed Thistle and]lightning Bug Fireworks

Water Conservation

LWater Taste Test

Is water just water? Although water is described as odorless and
tasteless, many people spend lots of money for water that comes

As 2 precaulion, run some taste in bottles. Even though water from wour faucet costs less than a
tests as described below and log penny per gallon, people will pay much more for bottled water if

your resufts. Hurryl Le're saving they think it tastes even slightly better.

you a seat at the medal Try a taste test with family or friends to find if there really is a difference

|. Find three different sources of water. Two should be different
brands of bottled water and one should be water from the faucet of
your house.
2. Find three Identical cups and label the bottom of each with the tupe of
water being used for your taste test.
3. Pour enough of each tupe of water into the correct cup to allow for a

couple of sips.
4. Invite someone to taste each tuype of water and select a favorite and

least favarite.
If possible, test a few people. Did everyone determine that the most expensive
water tasted best? Share the results of the test with the people you tested and
your JMG group.
Whether it's from a faucet or a bottle, clean water Is a necessity. Although water
prices can ranae from less than a penny a gallan to several dollars a gallon, all of
it is valuable. If we are really thirsty and the water is clean, we usually don't care

where it comes froml

Oueen Flara wants everyone o aporeciate

=" the value of the ecosustem entrusted to us.
Try the following exercise and share your
results gt the medal ceremony.

Clear Gold

Rithough water Is inexpensive, it's also very valuable, But because It is so inexpensive,
we often waste it. Your family likely pays less than a penny for every gallon of water
that flows into your home,

Look at a water bill or a bill fram your utility company [ask a parent
or adult to help find the information) for answers to these guestions:

LWater Calculator and
Portable Music Player
PXM 2007

|. How many gallons of water does wour family use a month?

2. What is the cost for just the water?

3. Now, imagine a gallon of water cost the same as a gallon of gasaline.
What would your total water bill be?

Multiply:

MNumber of gallons of water used X current price of a gallon of gas =
This amount tells you how much your water bill would be if it cost the same as gasoline.
If the price of water were to rise significantly, do you think your family and friends
would be more careful of how you use water?

Be ready to share what your family’s water bill would be if water cost as

much as gas.

Complete a third
mission option at
wiww. jmgkids.usfthistle
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