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LIFE

Depends on Soll

In the ime it takes you to read this paragraph, the warld

population will kave moreased by 100 people. There are more
peaple an Earth now than ever before and the number continues

Soil matters because it is made of matter. Soil is made up of organic ta climb. By 2050, the world's population is expected to reach
matter, minerals, water. air, and countless grganisms., The soil beneath our 2.8 billion people. Mare people will require places ta live, wark,
feet is as important as the air we breathe and the water we drink. It is the and move about, so the amount of soil available to grow food will
primary source of food, feed, fuel, forage, and fiber, Life on Earth, as decrease.

we know IL, depends on soil, Hiw are wie able lo grow enough food lor everyene? Agricullure
i% thie answer, Farmers care for the land and reintroduce
impartant elements o the soil. This will help them grow mare
faod on the same amaunt of Land,

Use the graph to determine how many more pecple will live on
Earth in 2050 than today.

& World Population: 1950-2050
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Below ocur feet, the materials of the earth create _""E 4
distinct layers we call harizons. 7 ]
1. Humus Layer = The surface an which we EE 7 3 billion
walk and live. This layer is camprised of living HUMUS LAYER 1
organic malter like grass, trees, and other
plants, as well as partially decomposing matter un R T . m R e
like fallen leaves, - ==
TOPSOIL — — — — — 4 T4 T4 4 T4 o
2. Topsoil — This is where plant roots take hald, Year

Wind or water erosion can wash away this
valuable layer if farmers, greeaskespers,
construction workers and olhers do not protect
it. Most nulrients, erganisms, and roats are in
this Layer. It is comprised of sand, silt, clay, and
organic matier,
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Science of Soil

3. Subsoil Layer = This layer is about one fool
below the surface where deeper tree raots and
earthwarms are usvally found., Like topsail,
subsoil is comprised of sand, silt, and clay. but
with significantly less organic material.

&, Parent Material - Existing about three feet
belaw the surface, it is more compact and
rackier than the layvers above it,

5. Bedrock = & layer af hard rock.

Say it LL
w ith S 0 i I. We know more - Essentially, all life depends upon the soil..There can

about the movement | _i§ be no life without soil and no soil without life: they
: e ' have evolved [ogeiher. -Chartes E Kellogg 1938

People have been talking aboaul
soil since the dawn of time,

Dig in te same of these quotes,
What do you know about the
pecple who sakd them? How can
you add to the conversation?
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President, University of
A Nation that desltroys Iilinois 1899

its soil, destroys itself

- Franklin 0. Bocsevelt. 1937 , ,

We are part of the Earth and it 1s part of vs...

What befalls the Earth hefalls all the sons
of the Earth. - chief Seattle, 185



https://www.census.gov/library/visualizations/2011/demo/world-population--1950-2050.html
https://fdr.blogs.archives.gov/2018/06/20/fdr-and-the-dust-bowl
https://globalenvironmentalsolutions.com/our-most-valuable-resource-is-the-soil
http://uihistories.library.illinois.edu/virtualtour/maincampus/davenport
https://www.washington.edu/uwired/outreach/cspn/Website/Classroom%20Materials/Reading%20the%20Region/Texts%20by%20and%20about%20Natives/Texts/8.html
https://www.sciencedaily.com/releases/2019/06/190624111537.htm
https://www.ctahr.hawaii.edu/mauisoil/a_comp.aspx
https://www.soils4teachers.org/soil-horizons

Who is Responsible for

Soil Conservation?

Soil conservation is important because
It takes hundreds

*ars

Soil conservation is the protection and careful use of soil to prevent it from bekng lost or damaged.
soil can be damaged easily, but it cannot be replaced sasily.
to replace ane inch of top soil. In llnois, most of our-soil loss s caused

by water enosion; Farmers play a beg role in smk conservation, Yo, tod. Ccan help conserve sodl.

COMSERVATION TILLAGE
Farmers use consarvalion
lillage, such as no-till and
sirip=till. These methods
leave Lthe previous year's crop
residue, such as corn stalks
or soybean slubble. on the
fields after harvest to protect

COVER CROPS
Farmers plant cover
crops after harvest.
Cowver crops can add
nutrients back into
the soil and “cover”
the soil = protecting it
from wind and water
erosion. |

CONTOUR FARMING
Instead of planting
crops in rows af
straight limes, larmers
plant rows which
follow the natural
shapes of the land Lo

CROP ROTATION
Farmers rotate crops,
This practice. called crop
rotation, 15 when farmers
grow different types of
crops in the same area

i sequenhal sgasons, it
helps ensure that the sail
15 not depleted of certan
nutrients, It also helps
reduce 5ol ¢rosion and

BUFFERS

Farmers use strips of
permanent vegetation,
called buffers, o
intercept mubrients and
spdiment carried by
surface water. Buffers
slow down surface
water, allowing planis

TECHHNOLOGY
Farmers use
technology, such as
global positioning
systems [GPS) to see
pictures, or soil maps,
of the land to spol and

mneregase sod fertility and
crop yield.

soil over the winler whean
nothing is growing.

to absorb and use the
water and mnutrients,

slow water runofl and address erasion.

reduce erosion,

INFORM FRIENDS

Tell others haw impartant
sail s for survival and
encourage them (o protect
sgil, More people protecting
sgil will help make sure
it slays in place and
slays healthy for fulure

REDUCE, REUSE & canerationy P |
COVER SOIL PLANT RECYCLE £

MAMNAGE WASTE
Follow guidelines when disposing
of contaminants like paint. Waste
can hurt the soil as well as

human, plant, and animal health.
—

USE WALKWAYS
Etay on sidewalks,
trails, and other
walloways. When
vou walk where it
is designated, you
protect soil by mot
carrying it away
on your shoes and
clothes.

Fracticing the 3 Rs (reduce,
reuse & recycie)

every day is impartant for
hiealthy soil, as well

as a healthy eavironment.

VEGETATION
Plant trees,
shrubs. bushas,
flowers and

olher forms of
vegelatian. Plant
roots help prevent
soil erosion

Cover bare soil
with new plants
or mulch. Soil
covarings, like
mulch, help keep
sail in place.

Scientists have found more than 75,000 different
types of soil in the United States alone.

SOIL TYPES

Farmers often turn to agronomists to learn more about the soil on
their land, and how it may impact 2 growing seasen, Farmers need
1o know about their soil to ensure their crops have engugh nutrients
available. The make-up of the soil also gives farmers clues about
how the land will hold or drain water,

There are many different types of soil and each is made up of a
different mix of three components: sand, silt, and clay. To picture |

the scale of these components think of clay as 1he size of a pea. silt
2% the size of a grapefruit. and sand the size of 2 purnphkin, The ideal |
g0l is & mixture of peas, grapefreits, and pumpking, or clay, silt and

sand. This mixture provides small spaces 1o hold water and air, as

well as larger spaces 1o drain excess moisture away. lllingis alone

has awer 00 different soil types.

FUN FACT: The Illinois State Soil
is “Drummer 5|lt';r clay loam”

Sand
and it +

SOIL PARTICLES

waler as well as other

Clay

sitt: @
Sand O

Silbas a medmam particl e n mois lened,
1l e shick, 1«

Q Loam

SAMD %)



https://www.youtube.com/watch?v=Sc-1NvH8sAU#action=share
https://www.youtube.com/watch?v=WlmJeNtZy-Y#action=share
https://web.extension.illinois.edu/soil/st_soils/il_soil.htm
https://www.soils4teachers.org/physical-properties
http://www.watchusgrow.org/2018/04/12/a-blanket-for-my-crops

VOCABULARY

AGCROMOMIST: A professional who sludwes sail and

CrOp management

CONSERVATION: Protachion of nalural resourcas
CROP RESIDUE: Materials left in an agricultural field

LOAM: Soll made up of mastly sand and sS4k

MICROORGANISMS: Things like bacteria,
fungi, worms, and insecis that live in spil,

DRGANIC MATTER: Matler composed of
arganic compounds that have come from
the remains of organisms such as plants
and anmnals and their wasie producls i tha
Environment

alter the crop has been harvested, These residues

include statks, stubble, seeds, and rosls,

ERDSION: The protess by which the surface of the
earth is worn away by the action.of water, glaciars.

winds, wawes, etc.

SO0IL FERTILITY: The ability to sustain plani
grovth. A fertile soil is rich in nutrients

nitrogen phosphorus, and potassium

necessary for basic plant nutrition, InCiuging

TILLAGE: The preparation of land far grewing crops

Soil Gives Plants

NUTRIENTS...

Like'us, plants nead nulnents o grow. Plants get nulrients from
the soil. The nulrients in the sold can becaome depleled whan we
grow Lels of plants year after year. Farmers are careful to pul those
nutrients back ko the soil. Farmers and agronomisis prescribe
nutrients fer theltsor and crops, similar to doctors prascribing
vilamins for their patients. Thiree of the main nutrignts plants need
are nitragen [(N), phosphorus (P, and potassiuom (K.,

Nitrogen — Hitragen is found in the air and sail. Mast erogs use

nitrogen rapedly, but they cannot get it straight firem the air, Nitragen
15 mcorgaraled inle the soil through the nitragen cycle, In s eycle,

Potassium - All plants reguire potassium for growth and
repreduction, It is often referred Lo as “the regulator” because

it is involved in the activation and regulation of numerous plani
pracesses. When soil is lacking polassium, plants cannol grow as
they should, Farmers apply potassium fertilizer to soil to help plants
grow to thedir fullest patential.

..and we can give soil nutrients

Farmers supply nitrogen 1o plants in a variety of ways. By
application of nutrients to the soil, by applying composts and
manures, and by growing legumeas in rolation with othar crops

4E Mutrbent Stewardship helps Tarmers consider the best practices
when applying autrenis or fertibizers. I8 asks farmers to think

about the roght source. right rate, right bime, and nght pace for
apphicaton. The §Es work 19 increase produciion and profetabiloy
lor farmiers while ensuning the best care for the Land and waler

nitrogen passes from tha air ta the skl 1o plants, and then relurm
o the air or sofl through plant decay,

Phos ph orus = PFhosphorus helps planis calch the sun's SABIgY
and grow. Additianally, i helps store and transler energy during
phoiasynihesis. Phosphorus is in the soil. but not in a farm that
can e immediately absarbed by plants. Farmers commaoaniy apply
phasphorus tathie soil.

RIGHT 5 IT TIME
Many types of nuirients are available, It is
important to select the right nutrients for

the plants neads.,

Itis impaortant to apply nutrients at the right
time for healthy plant growth. A plant needs
access lo different nutrients in the soil at
differant imes as il grows.

RIGHT RATE

‘:::. Itis important to match the right amount
. of nutrients to a plant’s needs, Too little
ST EWA R I] S H I P limits the plants growth and (oo much is

Flants need nutrients located in the right place
within reach of the plant’s roots. Tractors help

wasteful. farmers place nutrients in the right place.

Dirt 15 slang tor misplaced soal, Whan we call sail “dert’, wea

Just one acre of cropland
is home to more than

1,400,000

EARTHWORMS.

are usually ralerring o something we wash off our hands

The “Dirt”
on Soil

Dirt i soil thal is oul of place in our world - whether tracked
inside by our shoes or an our clothes. Dirt is soil that has

lost the characteristics that give it the ability lo support life.
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NUTRIENT FOR PLANTS / : ;[1 takeg hetween
Proteins and amine acids f '-Euu to 500 years
essential for all our cells, : 1

to make -I}l.'_l._E inch
of topsoil. |

Mitrogen (N} Leaf, stem, and rool growth,

Green color (chiorophylil

Phosphaorus (P) Flowers, fruils, and Seeds Helps bran and necyes work

Potassium (K)

Waler uptake. Improves resistance | Healthy muscles and blood
to pesls and disease, circulation,



https://www.youtube.com/watch?v=T90HPJ61UxQ#action=share
https://nutrientstewardship.org/4rs
https://www.sciencenewsforstudents.org/article/dirt-soil

FROM SOIL TO STORE

The life essantials that come from soil ffood, feed, fuel, forage, and fiber) have
along journey from where they start in the sail to making their way [o the store
for us to purchase, Follow along te see a green bean's journey from the soil to
the store. What soil to store examples can you think of7

GREEN BEANS: FROM FARM TO TABLE

1. Green beans are grown on a farm
where farmers work hard 1o
maintain healthy soil, Mason County
is the lop green bean producing
county in lllinais, Farmers apply
nutrients to the soil. Farmers use
scientific tools to determing
the right amount and the right
combination of nutrients to

apply Lo the soil,

>

2. Farmers plant green bean seads in
the sodl, These seeds need 1o grow
inia & plant. The plant neads water,
air, sunlight, and nulrienls (o arow,

3. The plant takes time bo grow, It
takes 50-55 days for the pland 1o
produce green beans

B, At & processing plant, like the
Del Monte Processing Plant in
Mendota, Hinaks, the beans are
boiled and placed in & can wilth
2 small amount of canning salt,
hitps:/fwrww. delmontefoosds. com

&. Tha farmer then harvesis the
gréen beans. They are aither
shippead to the stora or bo a
processing plani

&. Al the store you can buy lresh or
canned green beans, depending on
the season. Remember, it all started
with the soil beneath your feel!

A Slice of Soil

MATERIALS NEEDED:
Apple. Paring Knite. Cutting Board
ACTIVITY INSTRUCTIONS:

Soil is one of our most impoartant natural resources on the sarth’s surface. Many
living things depend on it for foed. People do. 1o, Not all soil is good enough for
plants to grow, Complete this activity to learn just how litile soil we have 1o grow
food.

1. Cut an apple inta four equeal parts. Three parts represent the eceans of the world.
The fourth part represents the land area,

2 Cutthe land section in half lengthwise. Now you have two 1/8 pieces. One section
reprasents land such as deserts, swamps, Antarctic, Arctic. and mountain
regions. The other 1/8 section represents land where man can live and may or
may not be able to grow food.

3, Slice this 1/8 section crosswise into four egual parts, Three of these 1/32
sections represent the areas of the world that are too rocky, too wet, too hot, or
where soils are too poor 1o grow food, Plus, we can’t grow
food on some land because cities and other man-
made structures are built on it

&, Carefully peel the last 1/32 section,
The peel on this small piece
represents the amount of soil on
which we have to grow food,
This amount of soil will
never get any bigger.

EXTENDED RESPOMNSE: Why
15 500l sooamporiant? Think

about is impact on agreculture
and the foods you eal, Be sure
o include your own exXperiences
along with infarmation from the
Saal Ag Mag bo support your answer,

CAREERS

EVAN HULTINE

Hultine Farms, Bureaw Cownly, IL

Evan uses filter strips, leaving grass untouched along the
waterways on his land. to help prevent soil and water from his
farm from entering tha water.

“When we have a big rain, these best practices do the job ol
contrglling surface water runofl and help with erasion control.
Im my corn fields we use split-applied nitrogen while wtilizing the
SR nutrient plan, which helps the environment by keeping aur
nutrients on our Tarm instead of in our Watler SOUrCes,

Read maore about the 4Rs on page 3.

RONALD D. COLLMAN
State Saoil Scientist, USDA NRCS

Describre how you became interested in working

il soul,

“From an early age, | was always interested in rocks, fossils
and the natural sciences. | had a section of the garden set aside
for me to plant what | wanted. | did not understand so much
depends on the scil. | learned our food comes from the plants
thal grow inthe soil, our homes are built on the soil, many of
our building materials come from the soil, much of our clothing come from plants and
animals that are tied Lo the soil, and the list goes on, If we don't 1ake care of our soil, it
will no longer be able to provide the plants and animals needed for the population
1o sustain itself. Soil science ties together many natural, physical and chemical
sciences to brimg an understanding to the comples nature of soil and the

soil ecosysiem, My job has variation, including field work, lab work
and computter work. The knowledge | gain and share with cther
others leads io the intelligent use of one of our most important
resources.”

What are the major factors that farmers and homeowners
will have to consider with the nutrient management plan?

“We want farmers and landownars to use the land in a o
sustainable way so future generations will have the same, ar better
opportunities to use the land ko live on and also produce food. A successful nutrient
management plan helps farmers reduce the amount of nutrients a farmer needs to 2dd
to a field to maintain expected yield while also reducing the amount of nutrient loss
through infiltration and runaff. Specific site bests give us more knowladge to allow us fo
miake good management decisions in order to reach the goals we have in mind. Farmers
want to produce as much as the sail will allow under current conditions, and 1o maintain
that productivity aver time.”

How can sludenis become more invalved wilh sorl?

“EBoil is all around us. It touches so many parts of gur lives. Start by becoming educated
on the soil in your area. Dig a small hole and start identifying all the things you find in
just one shovelful of soil—it just might amaze you!”

THE METCALF FAMILY
Edwards County

The Melcalfs worked hard, making changes and updates to the
way their land was farmed, Their goal was to create a plot of
land that would hold together and could be farmed sustainably.

“0On this 40 acre figld, we terraced the top 27 acres and included
17 riser pipes. Severe erosion was making the field non-
farmable. These conservation methods (terraces and riser
pipes] will hold the soil together, while preveniing eresion and
nutrient run-off. The farm will now be no-tilled, while also using cover crops.”

Read more slories of farmer consarvation work at
www. heartlandgisweb.com/lilinois_CBM.
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One tablespoon of healthy
soil has more organisms in it
than there are people on Earth.
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https://www.youtube.com/watch?v=R-6GoE_FkW8
https://www.youtube.com/watch?v=_J9cg7dxD5E
https://www.delmontefoods.com/our-company/our-locations
https://www.pjstar.com/article/20160524/NEWS/160529695

