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Do you think you have used any

6:50 AM.

- Your alarm goes off for
the third time, you can't
hit the snooze button
again, and you HAVE to
get out of bed. Does this
sound like you?

YESCO No[d

Have'You
UsedAny
oil Today’

[fyou marked any of the

'yes" boxes YOU USED SOIL
within the first hour you were

awake today! Soil is involved

in almost every aspect of our

lives. Most of us just arent

aware of it. For example:

Those microbes
sure are smelly!

Without.h&althy soil YOU may have'to
do withoutzcell phonesjcomputers;homes to
live in, airto breathé, food to,eat'and much more.
Healthy soil needs airywater, minerals, organic
matter and living elementssuch as insects,
worms'and microbes:

Let’s talk about a few of the microbes that
can be found in'soil and'why we are glad
they are therel!
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soil today? Let’s take a look at how you may have spent your first hour this morning. Mark any boxes that apply to you!

6:55 A.M.

You drag yourself into
the shower, or to the
sink, and turn on the
water. Did you do one

7:05 AM.

You put on some
deodorant and pull
on a pair of jeans and
a shirt. Do either

of these?

YESOO No[d

of these apply?
YES[O1 No[d

7:15 AM.

You head for the
kitchen and eat a
bowl of cereal with
milk. Did you have
cereal or milk this
morning?

YESOO No[Od

7:25 AM.

You hop on the bus,
into the car or onto
the sidewalk and text
a friend on the way to

7:55 AM.

You slide into a seat and
log in for your first class
of the day, Computer
Literacy. Did you use a

computer this morning?

YESCO No[d

school. Do any of these
sound familiar?

YESOO No[d

Those jeans you wear are
made from cotton, which
comes from plants that grow

Wherever you were
sleeping when the
alarm went off, wood
is part of the building.
Wood comes from trees
that grow in soil.

contain aluminum which is
mined from the soil.

-
S50, You count on clean water

N when you step into

in soil. Also, most deodorants &

The milk you had for breakfast
comes from a cow that eats hay

If you used a cell phone to
text this morning

you used soil.

Cell phones

contain
coltan, a
mineral

the soil.

{' { 1 .~ theshowerorupto grown in soil and cereal is made from
L the sink. Soil filters grains that grow in soil
and cleans the B s

water that is stored in underground
rivers, aquifers and wells.

O\

LT

Actinomycetes
The Smelly Microbe

These bacteria help decompose organic
matter which helps plants absorb nutrients
and provide us with healthy food to eat.
They also produce antibiotics to fight
diseases. Actinomycetes are
responsible for the earthy
smell you notice when
you are near a freshly
tilled garden or field.

sor Derek R. Lovely,
etts Amherst

navy bean

Millions of microbes ca
one gram of soil! One gr
is about the size of a n

f soil

Have You Thanked
a Microbe Lately?

Soil microbes break down and
recycle the nutrients found in
organic material into forms that
plants can absorb and use. Why

mined from

Last but not least if you
used a computer this
morning, you
used soil. 4
Copper, used

in computer
motherboards, is
mined from soil.

bus gFcar used or the
edon's

he'oad your
sidewalk you usgdiare pla

ol

should you be grateful? List the food you have eaten in the last 24 hours.

BREAKFAST

LUNCH DINNER

Now circle the food items that have ingredients
that come from plants or animals. AlImost everything
we eat is based on plant material or animals that
eat plants!
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Photo courtesy of Professor Derek R. Lovely,
Universi tyofM ssachusetts Amherst

Geobacter bacteria - the Junk Food Junkie of the
microbe world. These bacteria have long skinny arms =
called nanowires that they use to collect "food” and
they turn up their noses (if they had one) at healthy

snacks. The Geobacter likes unhealthy “junk food” like

S radioactive metals and petroleum compounds, making e

e /i it very useful in cleaning up toxic spills in the environment

o —— “ﬁ & & andremoving harmful materials from groundwater. Not only do “

these amazing bacteria clean up our nasty spills...they can generate =

electricity while doing it! According to researchers at the University of Minnesota-

Twin Cities, Geobacter has been used to convert wastewater organic compounds

into electricity.

Bacillus thuringiensis - the bug killer
microbe. This microbe produces toxins that make it £ s !
useful as a pesticide to protect crops from insects

without serious side effects for humans, wildlife or
much needed pollinators.

Photo courtesy of Professor Derek R. Lovely, @&
University of Massachusetts Amherst

Unscramble each of the words. Copy the letters in the
numbered cells to cells in the sentence below with the
same number to solve the mix-up.

ARemBcT [ T T T T T 1 |?| TIPCIESED [ | ] |22|21| [ [ ] ]
wniccene [T LT T T T T T1] rovreieow [T T [T 1T
euntnerov [T T T T T T 1T 1] tommsaeo [T TT T[T TT]
sectenae [T [ T[] 1] verioaaco [T T T T T 1T [ T]
oeracacse [T T T 11 [T1] osi (T 1]
suwsasnoore [T T T T 111 [ [ T] rioxc [T ] [T
N SMNAHU|1| [ TTT] TONXIS|16| HEEE
Toresasn (T T TTT] wersearrwa [T T T T T ]
sivonewsr [T T T 11 T 1] e [T T T T T]

ncows [T T[T 1]

(TTTIT1] [(I11-010 (01100 [0 [IT10 [T
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}Dig In & Puzzle It Qut!

Each of these four boxes contains items that are related to soil. Only three of the items are in all four boxes. Circle the three

| items found in all four boxes. Write the three items in the blanks below and then explain how the item is related to soil.
.|

Item How Item Is Related To Soil

© NACD www.nacdnet.org 2018 5




ef description that summarizes

ing:abri i
Profiling: a f somebody or something.

the characteristics o

A N .

Profiling can be a useful tool in many ways. Profiles can be general or very specific. For
example, a general profile of Earth's total human population may include factors such as:

Weight ‘I\ Nourishment Life Span
the total weight approximately ‘ “ ‘ l I l the global average
| of Earth's human 925 million w life expectancy is
W population is 287 people (13.2%) , 67.07 years.

million tons. are malnourished.

A profile can also be very specific. For example, a profile of a single human being, YOU, may include factors such as (fill in the blanks):

Length of foot: Width of hand:

Distance between elbow and wrist: Distance between top of head and top of ear:

Soil Profile:a vertical section thI'O.Ugh A soil profile is a section of soil from the top layer
. N Is its Iayers (honzons). at the surface down to the rock or sediment layer
the soil Wthh reveals from which the soil was originally formed. The
e gl different layers from top to bottom and inbetween

are called horizons.

The is a thin top layer of organic
material like decomposing plant materials or the
remains of animals and feces. These materials are
sometimes called organic litter.

The A horizon is commonly referred to as
topsoil. It is usually dark brown in color and rich in
nutrients. The A horizon is “alive” with plant roots,

About 75% of Earth's . .
microbes, worms and other animals.

surface is covered
with water.

The B horizon is often referred to as subsoil. It
Most of the contains minerals or organic matter that has been
reTa.lnlng carried down from upper horizons by water. The
25% s covered B horizon usually has clay-sized particles that are
with soil. (

packed tightly together.

One of the ways a soil @@
profile can be a useful WP
tool is to determine how
fertile a soil may be. Soil
fertility is important to
all of us as the world's
population increases and
the amount of available farm ¢
ground decreases. f

REMEMBER....
SURVIVE WIT
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The C horizon is the parent material of the soil
composed of broken up bedrock or sediments
that have been carried there by water, wind or
ice. It can be affected by weathering processes
such as freezing, thawing or oxidation. Oxidation
happens when oxygen in the air mixes with
iron-bearing minerals found in some rock.

Directly underneath the C horizon lays bedrock
and/or sediment—the unweathered parent
material of the soil. Also known as the R layer.

Soil Profile
provided by Soil
Science Society of

America (SSSA).




Label each of
the soil horizons
on the diagram
to the left. Then
draw a line from
each sentence
to the horizon it
refers to.

¢ This horizon is
tightly packed.

« "Litter" helps
prevent erosion
and holds in
moisture in this
horizon.

« The material
found at the
base of the soil
profile.

» The presence
of animals
and plantsin
the layer near
the surface
helps loosen
and aerate this
horizon.

« This layer
contains
unconsolidated
materials from
which the soil
forms.

"HICTION

Mark the content of each box as “fact” or “fiction”
Check your answers on the back cover.

A group at the Harvard School of Engineering
is working on mobile phones that can be charged
through microbes living in the soil!

D Fact D Fiction

Five to ten tons of animal life
can live in one acre of soil.

|:| Fact |:| Fiction

One earthworm can digest
36 tons of soil in one year.

|:| Fact |:| Fiction

N
For every pound of tissue it produces, /\
a plant must extract 400-500 pounds

of water from the soil. y

D Fact |:| Fiction &) 2

~ =

The movie “Teenage Mutant Ninja Turtles”
was inspired by the hatching of mutated
sea turtles in the contaminated sandy
soil on the island of Patumause.

|:| Fact |:| Fiction

One tablespoon of soil has
more organisms in it than
there are people on Earth.

D Fact |:| Fiction

Only about 10% of Earth's land
surface has suitable soil for
producing our food supply, housing,
cities, schools, hospitals, etc.

|:| Fact |:| Fiction

Worms breathe through their skin,
which is why they come to the surface
during heavy rains. Since soil holds water they
could drown if they stay underground.

D Fact |:| Fiction
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and COLTAN all have in common?

coltan. It's a metallic ore that is
mined out of the soil and
is then refined into a
heat-resistant powder. It
~ doesa great job of holding an
electric charge in your cell phone. /
The mining isn't easy on the people
who do it... or the soil. Workers dig by 7
hand large holes in streambeds, scraping away
surface soils so they can get to the coltan. Where
do gorillas fitin?

N

The main area where coltan is mined, in the
eastern part of the Congo, is also home to the Mountain
Gorilla. Clearing the soil to make mining coltan easier for

the workers destroys the gorillas' food sources and homes. Speaking
of food sources...the miners are far away from food supplies and so
they hunt and eat the gorillas. It is estimated that in some areas the
gorilla population has been cut in half. What can you do? RECYCLE

or DONATE your used cell phone. Check out www.eco-cell.org for

What do YOU, GORILLA's in the Congo

Your CELL PHONE! Let's start with the

information on one outlet for recycling your cell phones. By recycling
or donating your cell phone you can help fund the Diane Fossey Gorilla
Fund International! You can also work with a local

cell phones.

organization in your community that recycles

National Association of
Conservation Districts

National Association
of Conservation Districts (NACD)

www.nacdnet.org

Szl

Science
Society of America
www.soils.org

T

I've always been interested in microbes.
| think itis'really.cool to look in a
microscope and seeallofithe organisms
thatare living.around.us that we can't
see. Now:that | know we'can't live
without healthy soil F'was wondering

if there is.a careerthat would combine
my interest in microbes with a job

related to soil?
Maxine worked for NACD for#47 years.

That's whyiwealways ask Maxine.

There is acareerthat would combine
your interests AND givelyou the
opportunity to protect your own
future! You should consider being a
Soil Microbiologist! Your jolkicould
include:

« Investigating the response of soils to specific
management practices and their effects on
soil productivity.

« Investigating soil problems and
poor water quality to determine
sources and effects on humans
and animals.

« Developing methods of
conserving or managing soil
that can be applied by farmers,
forestry companies and other
soil industries.

« Performing analysis of the
microorganism content of
soils to determine microbial
reactions to plant growth.

I'm excited for you! There are
many careers in the soil science
field. | think you'll find one that you will enjoy!

*3SNRWINJRJ JO PUB[S] 3Y} UO [10S APUPS PRIRUILIRIUOD U} UI S3[1NY B3S P3IRINW JO
buiyiey ayy Aq paindsur sem ,sapuny eful JueIniy 36euda), AlAow ay] — UondY 3uo AjuQ :uomndI4 10 1eq £ bid

*3]youd [10S 3y} Jo 3seq Ay} I8

punoy [eLId}RW PIj0S 3Y] =Y “SLLIOJ [10S Y} YIIYM WOJ} S[eLIdew P 3JepIjosuodun suleyuod Jake| siy) =) ‘payed
Apybr st uozuoy siy| =g ‘uoziioy Siy} 31e13e pue u3soo] sdjay 3DeLNS Y1 Jeau Jake 3y} ul suejd pue sjewiue
0 U3sAId Y] =Y ‘uoziIoy SIy} Ul ANISIoW u Spjoy pue uoisosd Juanaid sdjay Jani, =0 23 djyoid £ bd

“J105 U1 SM016 183 M Pooy 341 0 [e 15Oy YTYLS NYO) J31em Ino Sueap pue Siauy 105 43 1YM 40 SSY19
*3y1eaiq 03 u3bAX0 Yy sn apinoad 110s 3y ul moib Jeyy syuejd pue saal] :JSON :3nQ 3 @Jzzng B uj biq § bd

) dney 0} aney am " *110s Ay[eaH 3H1Q M "YILYMILSYM ‘SNIXOL DIXOL T10S ‘JALLIVOIOVY
‘SYOLYNITIOd ‘WNIT0¥13d ‘3AIDILSId DINYIHO ‘STHIMONYN ‘SLOISNI “SNYWNH “H3LYMANNOYD
‘431079039 ‘ILVYINID ‘INIWNOYIANI ‘ALDISLITTI ‘SONNOJINGD ‘VIg3 LDV :dn-XIW 2qonIW ¥ Bd

A3 YIMSNY
Special thanks to the NACD S&E Committee and reviewers

Microbe images courtesy of Professor Derek R. Lovely,

University of Massachusetts Amherst

Contact: stewardship@nacdnet.org

Content Writer: Teresa D. Southerland

Booklet designed by Willow Marketing, Indianapolis, IN

Visit http://www.nacdnet.org/general-resources/stewardship-and-
education-materials/2019-life-in-the-soil-dig-deeper/

and www.soils4teachers.org for additional education materials
Booklet designed for use with Grades 6-8
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