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CONSERVING SOJL
Unit l: Soils: An Overview

. .ERIC ;

Aruitoxt provided by Eic:

!

Introduction

The Soil Conservation Service'of the U 5 Department

+of Agniculture akes Conserving Soil available to

educators natonwide. Designed for use as
enrichmant materials in grades chrough 9, this
program is aninterdisciphinary study of soils

Students dig in soils and get their hands dirty They
find the millions of creatures that ive under their
feet Students may also research the history of focal
Native Americans to see how they and others have
used theland and its soils Then they find out not
only how we degrade soils but also how we can
conserve them for future use Finally, students
Investigate several critical soil issues that will affect
their hves and the lives of millions of people around.
the world ‘

€onserving Soil'rs ready for use in yawr classroom
Ithas 24 spint duplicating activity masters, 4 full-color
transparencies, and this 16-page teacher’s guide
With a minimum of effort, you can teach an entire
unit thatwill actively involve students— that willget
them away from their desks andinto the natural
environment The program contains a balance of in-
class and outdoor learning experiences that will teach
your students aboutan often overlooked but
essential part of our environment — sols

Each activity master will produce a minimum of
200 copies To make copies, detach the master along
the perforated edge Then attach it to the drumofa

.spmtduplicator and run the desired number of

copies The master can be stored for future'use by
placing 1thack inats onginal place between the
tissues ’

Each of the program’s four transparencies s a
four-calor llustration You can write on the
transpareficies with a grease pencil or a water-
soluble marker and remove your markings with a dry
ordamp towel (Rermanent-ink marker writing
cannot be removed )

Carefutly detach the transparency from the guide
along its perforated edge, and return it to its original
place between the tissues after use

This teacher’s guide contains the background
information needed tontroduce and teach each
lesson Objectives and suggested actmities for getting
students actively involved in the learning process are
printed on the non-reproducing side of each spint
master Techniques include out-of-class research,
small group discusston and decision making, brain-
storming, experiments, and case study investigations
Optional actuities are listed at the end of s&seral
lessons

A glossary of important terms is also included
Photocopy the glossary for your students at the
beginning of the unit Refer to it when you encounter
words thatare unfamiliar to your Students A
resource guide 1s included at the end of the guide

Conserving Soihs both tnterdisciplinary and
flexible Students will use the skills of mathematcs,
science, English, and socal studies curricula To
enhance the effectiveness of this program, you may

- wish to team teach with a science or sgaal studies

colleague

’

¢' ‘ 4

.

Comments regarding this program or Inquiries
about the availabiity of other conservation materials
may be directed to Conserving Soil, U $ D A Soil
Conservation Service, PO Box 2890, Washington,
D C 20013 Youmay also write to this address fora
free color land resource map of the United States It
would be an excellent map to use with this program

Soils Glossary

Acid Rain—Rain, snow, ot other forms of water that
are made more acid by waste gases which come
mainly from the burning of coal and oil products The
gases (usually sulfur dioxide and oxides of nitrogen)

" mixwith water and other materials in the air Acad

rain falls on the land and water and can affect
wildlife, plants, soil, and bullding matenals

Acre—A unitof measurement of land Itis equal to
the area of land inside a squarg thatis about 209 feet
oneach side (43,560 square feet) -
Algae-Microscopic green plants that Iive nwater
and onland They serve as food for other crganisms
Bacteria-Microscopic organisms that live on water
and onland They help break down organic matenals
intosimpler nutrients in a process called decay
Bacteria release nutrients to the sorl

Bedrock-A more or less solid layerof rock found on
the surface of the land or below the soil

Cell Division—The process by which aglantor
animal cell sphts 1n half to form youngey cells
Commodity—A useful or valuable product of *
agriculture such as soybeans, beets, or cattle
Composting-Mixing decaying organic matter

“(food scraps, grass chppings, leaves) to form a rich soil

conditionar _
Condensation-Changing a gas.nto a hquid, for
example, when steam or water vapor turn into

water

Elongation—The process in which something
becomes longer, such as plant cells as they grow
Evaporation—-Chinging a liqud to a gas, for . °
example, when water turns into steam or water
vapor . ‘
Export-A product (such as grain or meat) that is
traded with another nation .

Famine—An extreme shortage of food in afwven
area .

Feedlot-An enclosed area in which animals such

as hogs or cattle are fed before being sold for meat
Fungi (pluraf of fungus)-a group of non-green .

.

plants, such as molds, and mushrooms, that live on

dead or dying organic matter Fungi releasq nutrients
to the soil ,
Goods--An item or thing, such as bread, meat, or
fruit, that people arewilling to buy .
Habitat-An area of land in which plants and
animals live, grow, and reproduce

Humus-Highly decomposed plant and animal
residue that is a part of soil

Hydrologic Cycle-The ycle of water movement
from the atmosphere to theearth and back again
through these steps evaporation, transpiration,
condensation, precipitation, percolation, runoff, and

storage AL
Irreversible-A situation that s impossible to

change Forexample, its Impossible tochangea . ”*
shopping mall back to farmland ’




E

Land—One of the major factors of production thatis
supplied by nature and includes all natural resources
in their onginal state such as mineral deposits, wildiife,
tmber, fish, watef, and the fertility of the soil .
Landfill-a location where solid waste (garbage) is
disposed of ‘ ) :

Leaching-The removal of soluble minerals from
soit by the downward movement of water
Mineral-a naturally occurnng inorganic substance
withdefinte chemical and physical properties and a
definite crystal structure '

Monoculture-The cultvation of a single type of
cropover alarge area which excludes other uses of
thatland -
Native Americans—The people who fived in the
United States before it was inhabited by people from
Europe, Asia, and other continents . -
Nematodes—Microscopic, elongated worms that
live on other organisms .n the soil

Nutrignt-A substance that supphes nourshment
for an Organismto hive 1t can be food or chemicals
depending upon the organism

Nutriejlt Exchange—The process by which plant
roots €xchange an acd for nutrients from the sol
Organic Matter—plant and animal material in
various stages of decomposition that may be part of
the soi}

Parent Material-The earthy matenals—both -
mineral and organic —fromwhich soil s formed'
Percolation—The downward movement of water
in soi )
Permeability-The quality of soil that allows ayr or
water to move through 1t X
Photosynthesis—The process in which green
plants combine water and carbon dioxide gas in the
presence of hght to form sugars and oxygen gas
Plains States-Theareaof the United States thatis

generallywest of the Mississippi River and eastof the,

Rocky Mountains {also called the Great Plains)
Pore Spaces-The area of the soil through which
water and air move The space between soil particles
Precipitation-Rain, snow, and other forms of -
water that fallto earth
Productivity-The amount of crops 6r ammals that
canbe harvested fromland it can also mean the
general amountof goods madem a given timeorina
given areg
Respiration-The process by whichorganisms .
obtain energy when sugars combine with oxygen
Carbon dioxide and water are gven off
Row Crops--Agricultural crops, suchas cornand
soybeans, that are grown in rowis
Runoff-water that flows off tand into streams and
other waterways 7 .
Soil Amnaturally occyriing mixture of inerals,
organic matter, water, and air which has adefinite
structure and composttion and forms on the surface
of the land . v
Soil Color-The color of a sample of soll
Soil Horizon A layer of soiLthat is ne,arl‘/ parallel to
the lard surface and 1s different from layers above
and below
Sail Mineral-That portion 6f the soif that is
inorganic and aefther air nor water

Q urvey The dentification, classificatioh,

| C ng, interpretation, and explanation of the soil

gwen area of land

.

L4

Soil Texture-The relative amounts of sand, siff,
and clay in a givensort sample

Technology-The many different methods used to
provide goods for human needs and wants

Water Storage—The locatians in which wateris
stofed They can be above ground in lakes, rivers, and
other waterways or below ground as ground water
Zone of Accumulation—The layers ina soif into
which solpble compounds are moved and deposite
by water

Zone of Decomposition—Surface layers in a soil
nwhich organic matter decays ‘

Zone of Leaching-The layers na soil from which
soluble nutrients are removed by water

Soils: An Overview

in this unit, students Investigate the fundamental
concepts of soll science and survey the social and
economic impacts of soils This unit makes no
attempt to deal comprehensively with the topic
Instead, it presents a few key concepts to formthe *
basis B expansion in Unitll, where students
investigate the proper use of thisvaluable natural
resource

There are two lessons in Uit ““Soil Science”
looks at soils from an nvestigatve point of view
Students collect and analyze samples of many
different types of sail ‘'The Social Impact of Soils”
highlights the important role thap soils had in the
history of the,United States and stli have in our lives
Students look back to a timewhen Americans iived
directly from the soil They aiso contrast that period
with today when most Americans are removed from
the soilitself, but still depend on it for food and fiber

LGSSOP 1 ——————————

Soil Science

This lesson introduces students tothe soil beneath
therr feet They find out what soils are and what types
of treatures live underground They also learnhow a
soil1s formed and how sollsdiffer Students spend
tme outside in a laboratory setting '

Lesson 1 offers several offportunities to reinforce
scence methods Encourage your students to
observe carefully, to record data accurately, and to
inquire and discover saientifically why soils are such
animportant part of the environment

Lesson 1 consists of five activity masters and two
transparencies

Activity Master 1

Soils: What Are They?

Soil Earth Dirt Nomatter whatwe callit, it's the
matenal that constitutes the outefmost sohid layer of
the planet We buiddon it Wesaise foodinit We
mine mineral resources from beneath it

Apparently unchanging and lifeless, soils are
dynamic mixtures, teeming with life One teaspoon
of soil in the temperate regions can contain billions of
organisms ranging from simple bacteria and fungr to

.more advanced forms Earthworms, insects, and

, S
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spiders are examples Bedrock 1s continually
fractured, dissolved, and changed into soil, but the
process occurs slowly so we usually never notice

Soitis a naturally occurring mixture of mineral and

.organicingredients with a definite form, structure,

and composition The exact composition of soil
changes from one location to another The following
1s the average composition by volume of the major
sot ingredients

45% Minerals (clay, silt, sand, gravel, stones)

25% Water (the amountvaries depend’mg upon
precipitation and the water -holding capacity of the
sotl) . !

25% Air (an essenttal ingredient for living
organismsy

5% Organic matter or humus (both living and
dead organisms)

Asailis composed primarily of minerals which are
produced from parent material that 1s weathered or
broken into small pieces Beyond occasional stones,
gravel, and other rock debns, most of the mineral
particles are called sand, silt, or clay These mineral
particles give soll texture Sand particles range in
diameter from 2mmto O 05mm, are easily seen with
the unaided eye, andfeelgntty [One milimeter
{mm)s about thethick ness of a dime ] Silt particles
are betweeh 0 05mm and 0 002mm and feellike !
flour Clay particles are smaller than 0 002mm and
cannot be seen with the unaided eye Clay particles
are the most reactivemineral ingrediént in the soil
Wet clay usually feels sticky

Water and air occupy the pore spaces—the area
between the mineral particles In these small spaces,
waterandarr are available for use by plants These
small pore spaces are essential to the hife of soll
organisms, to soll productivity, and to plantgrowth «

The final ingredient of a sl 1sorganic matter Itis
compnsed of dead plant and animal material
(detntus} and the billions of iving organisms that
inhabit the soil . w

Inthis activity, students collect soil samples,
examine them, and compare sample‘ﬁvuth
classmates

]

s

Activity MaStEi’z ————

.

Soil Ecology: Plants .
and AnimalsUnder
Your Feet

Plantsand animals have important roles to play in
sotl Both plants and animals change the composition
and structure of soil in many different ways

Plants with roots obtain nutrients and moisture
from sail through their roots*The hard and durable
root cap, located on the tip, protects the growing
root In the ateaimmediately behind the root cap,’
cells are rapidly dividing to form new cells Thisis
called the region of cell division Behind this area,
cells elongate—growlonger Thisis called the region
of elongation: The combination of cell division and
elongation creates great pressures that push the toot

\

6

.
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through the soil These pressures are often great
enough to cause large boulders to fracture if aroot
growsintoa crack -

Roots get energy to grow from sugars that are
made during photosynthesis—a process that occurs
inthe leaves Astheroots grow, they use oxygen
from the surrounding pore spaces for respiration
The carbon dioxide given off reacts with soll
water to formweak garbonic acd - .

Roots absorb nutrients and,water primarily
through tiny projections called root hairs Thisis»
called the region of absorption Soil water places the
roothairsin chemical contactwith nutrients that are

-on the surface of clayand humus particles The weak *

carbonic acid ¢linging to the rodt hairs provides
hydrogenians to the soil water The hydrogen ons
then exchange with chemicalnutrients from the
surfaces of soil particles These hutrients; including
ions of magnesium, calcium, sodium, potassium,
phosphorus, and nitrogen, are absorbed by root
hairs The chemfcal ion exchange, called nutrient
exchange, occurs continuously around the roots

Although plants are the most visible large
organisms, many animals also inhabit soils
Earthworms are perhaps the best known-of this
group Scentists estimate that between 200 and
1000 pounds of earthworms can be found in anacre
of sol Arnstotlecalledthem “the intestinesof the
earth " Earthworms eat organic matter and any
other soll partides’that get mixed in They digest the
organic matter and pass nutnent-enriched soll
through their bodies This recycles nutrients and
makes soil richer In addition, their tunnels allow air
and water to penetr e soil more rapidly if short,
earthworms —like many other organisms— are vital
to solls They keep them rich and productive

Inthis activity, students examine the role of plant
roots insoils and they label a diagram of an
enlargement of a roottip in addition, students
search throughsoil samplés for hiving plantand
animal organisms | .

Additional Activities ’

1 Demonstrate plant root growth by lining the inside
of apint ora quart jar with paper towels Fill the jar
with peatmoss, cotton, vermiculite, or sawdust. Pour

“aninch of waterin the)ar and place bean, pumpkin,

or corn seeds between the paper and the jar Keep
thejar warm and moist Have students observe plant
growth )

2 Obtain two flat8” square pieces of glass or
Plexiglas Lay several thick nesses of paper towels on
one piece of glass On the towels place several
ryegrass, radish, or carrot seeds Place thesecond -
glass on top, then tie with string or rubber bands
Secure the glassplatesat a perpendicular angle ina
dish of water, When the seeds sprout, observe the
roothairs and growth with'a magnifying glass *

Transparency 1

The Soil Ecosystem

The trgnsparency illustrates a close-up of a
hypothietical sofl, including iving organisms, a .
arcular enlargement of mitroorganisms, and the .

-~ -




nonlving components of soils The top portion of the
circular enlargement is about 50X normalsize, the
center, about 150X, and the bottom, about 300X
This transparency is used with Activity Master 2 to
demonstrate the components of soiland the types of
orgamisms students should see in the samples

_ » * Teachers should explain that the soil in this
transparency differs fromsoils in deserts, marshes,
and cold climates for example Contact your local Soil
Conservation Service office for more information if
localsolls differ greatly from the example inthe
ustration

Activity 3
- Howls a Soil Formed?

There are thousands of different soils throughout the
world Weakly developed, moderately developed,
andwell developed sorls are formed through a
combination of five important factors

Parent Matenal

+  Parent matenals are the earthy matenals both
"mriineral and organic, from which soilis formed
Parent material can be avolcanic deposit such as ash
that feli upon anarea Itcan bea sedimentthat has
beentransported and deposited by.wind or water, or
a deposstleft by glaciets Weathered bedrock can
alsobe parent material Moderately and well
developed soils are made when a parent materialis
¢hanged both chemically and physically over ime

Climate

Parent matenal is broken down into finer particles by
a process calledweathenng, which is controlied by
whe dimateof agwen location TempeTature and
water are major dimatic forces thatinfluence
weathering

Frequent freezing and thawing will cause water
trapped in cracksto expand, exerting pressures
which fracture the rocks and smalter materals even
further Alternatewetting anddrying also break
down particles because not all minerals expand and
contractatthe same rate Further, water tendsto
dissolve certain mlq&als from parent matenal

Living Organisms

Both plants and animals help to create,a soil As they
die, plants and anmals add organic matter to

. weathered parent matenal to help form subsoiland
topsoil Plant roots alsq alter the soil in Tr? e ways that
were mentioned in Activity 2

As anwnals drg through the soil, they break itup,
permitting more air and water toenter They mixthe
organic matter throughout the soil Smaller plants
and animals —bactera, fungi, and nematodes, for
instance—also ennch soil by breaking down organic
matter mtos»mpler nutrients The actions of plants
and animals help form topsoil on moderately and
welldeVeloped soils

Topography .
Topography s the hliiness, flatness, or amount of
slope of the land Soils vary with topography
nnmanly because of the influence of maisture and

1 Inmany aréas,mogst, poorly drained solls are

s [Ci mlowaieas and depressionsof the land-In— - — -

Aruitoxt provided by Eic:

contrast, soils in sloping areas can bedrner and well
drained These sails tend to?be moderatelyand welt
developed Erosion can remove all orpart ofthe
topsoit and subsol, leaving a weakly developed soil

Time

The age of a 3ol myst be considered in thousands’
and even millions of years sjnce it may takehhundreds
of years for these factors toform oneinch of soil
from parent material |

In this activity, students read a factsheetaboutthe
five factors thatproduce soils

Activity 4.
What Are Soll
Horizons? N

Soils develop into layers These layers, called %
horizons, are usually seen along road cuts and other

. areaswhere the soil is exposed In the hypothetical

situation, there.are four horizons in a soil profile The
thickness of each vanes with location, and under

disturbed conditions—heavy agriculture, building

sites, or severe erosion, for example—notall
honzonls will be present

The uppermost Is called the organic honzon or
horizon It consists of detritus, leaf Itter, and other
organic materal lying on the surface of the soil This
layer 1s dark because of the decompositionthatis
occurring This layer isnot presentin cultwated felds

Below is the A honzon or topsoil Usually it1s
darker than lower layers, loose, and crumbly with
varying amounts of organic matter In cultvated

| fields the plowed layer is topsoil Thisis generallythe

most productive layer of soil

Aswater moves down through the topsoll, many
soluble minerals and nutrients dissolve The dlssolved
materials leach from the topsoil In fact, the A’
horizon s a zone of leaching

Below Is the B horizon or subsoil Subsails are
usually ight colored, dense, and low in organic
‘matter The subsoil is a zone of accumulaton since
most of the matenals leached from the topsoil
accumulate here

Stilldeeperisthe C honzon Itis atransiion area
between soif and parent matenial Partially
disintegrated parent matenal and mineral particles
may be found n thishorizon The final honzon s
bedrock ‘

In this actiaty, students learn about the foursoil
honzors and examing the soll In each honzonof a
soil profile

Transparency 2 ee——

A Soil Profile

This transparency flustrates a hypothetlcal soil
profile The illustration shows clearly defined and

_labeled O, A, B,and C horizons withreadily

identifiable features, for instance rocks, twigs, roots,
etc This transparency is usedwith Activity Master 4 |
to demonstrate the processes that form soil horizons

e
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Activity Master 5
How Do Soils Differ?

Although sails consist primarity of sand, silt, and clay,
therearé over 70,000 different types of soilgaround
the globe There are many charactenistics that
differentiate one soil from another, for example,
amount of nutrients available, erosion potential, and
permeability Physical characteristics are theeasiest
to observe and by examining only a few, several

- generalizations can be made about soil Two
important physical characteristics (or traits) are color
and texture i

Color .

There are threé color categdnes of tdpsail which
relate to the amount of organic matter

1 Dark soils. Dark soils are black, dark gray, or
dark brown Richin organic content and usually very
fertile, dark stls have a high degree of aeration
(there s plenty of pore space for air) Since water
soaks eagly info thése soils, they are slow to grode
They are excellent for gardening and agnculture

2 Moderately dark soils. Colors range from
brown to yellow-brown.n these soils They have a
moderate amount of organiddmatter and are of
medium fertility They contain an average amount of
©  aeration and are slightly erodible Withproper
agricuttural methods, moderately dark sotls can be
good for farming and gardening

3 Light colored soils. Pale brown to yellow
colored sorls are usually poorest for farms and
gardens They are low In organic matter, fertiity, and
aeration Further, they are often highlyerodible

Texture

Soils can be classified Into three groups by texture
clayey, sandy, and loamy. To test for texture, wet a
small amount of soil and rub it between your fingers

Clayey soils are very smooth ard sticky Sandy sols
are very gntty Loamy soils are between these two
extremes. they are smooth, slick, and partially gritty
and sticky. ,

, Clayey solls are usually dense but can hold much
water, Yet the water is held so tightly itistess
available for plants Loamy soils are loose and
crumbly and are well aerated. They hold water quite

“well for use by plants. Sandysotls are loose and .
crumbly They are so porous that there is littlewater
forplants. ’ . :

"In this activity, students use the physical trarts of
color and texture to analyze soil samples

+ Additional Activity '

Obtain commeraial soil testing kits and analyze
samples for the concentration of nitrogen,
potassium, and ghosphorus (three vital plant

- nutrients) and for pH Testing kits can usually be
found in high schoot s¢ience departments Ydu could
dlso ask an agricultural spegalist from the county
cooperative extension service to demonstrate soil
sampling to your class. C.

Lesson 2

The Social Impactof
Soils .

In contrast with Lesson 1, "'Soil Science,”’ this secohd
lesson investigates the social aspects of the land and
the soils and how we use these résources. Students
diScover that most of the items we buy, use, and eat
came from soils—even a simple pizza. Students also
learn how Native Amernicans in their community used
the soilsyearsago Students contrast this use with
our presentuse Finally, students research how sgils.
have influenced the history of the United States.

There are three activity masters in this lesson
Activity Master 6

We Depend Upon Soils

Each person cannot produce all of the food, obtain -
all ofdhe energy sources, or manufacture all of the
products used in our modern society. A system of ¢
producing goods has evolved to supply these basic
requirements Often this system involves many steps
between extracting the resource from the land and

using the manufactured prodtct athome Many soils
throughout the world are affected

Producing the goods we use can be categonzed
Into two procedures obtaining, then précessing
resources Firstthe resources are offtained from the
land and its sails. For example, vegetables are grown
insoil Animials are raised on grasses, grains, and :
soybeans that are grown in soil. Mineral resources—
coal, ron ore, petroleum, and many others—are
mined from-seneath the soil and the bedrockbelow

Processing, the second procedure, usually occurs,
inindustrialized Jocations that may be far removed
. from theresource The end redult of the vagious steps
" n processing is a consumer good and usually waste
by-products that need to be recycled or discardled

Consider, as an example, the production of an
aluminum beverage can The can started as a mineral
resource, bauxite ore Since wie must import most of
this ore, the can probably began in a foreigg nation
such as Surinam in South America After it arrived in
the United States, the ore was smelted into
aluminum metal Then the metal was formed into
beverage cans and filled

Nine thousand miles from Surinam, with one
kilowatt-hour of electricity investedIn its processing,
the aluminum can Is ready to be purchased ‘Most of
the products we buyare obtained through sudi &*
system of production And every proglyct,s obtaried +
erther directly or indirectly from the land'and its soils, . J
In our complex society, not only local soils, butsails:
acrossthe world are affected by theitemswe s
purchase v

Inthisactivity, students investigate the steps )
required to produce several goods and they identify
soll as one natural resource common to all consumer
products !

Additional Activity
" Your class could investigate the resources required

Q « K ) 5
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e . , and the steps involved in manufacturing an,




automobile, As students found in therr study of the
p1zza, resources needed to manufacture cars also
come fromland and solls

Activity Master 7

How People Have
Used Soils

People have always used the plant and animal
resources of the land to supply themselves wath food
andshelter Thisisjust astrue today as it yas when
theland now designatedthe United States was
inhabited by N ative Amencans

The ancient Native Americans had a imited
technology to alter the land and soils to produce
items they needed n general, their cultures evolved
to, fitthe environment Forinstance, in areas of
favorable dimateand soils, local tribes established a
stable agranan.culture’with orgamized villages Some
tribes evenirngated therr fields In harsher locations,
for,example Alaska and the Great Plains, a nomadic
hfestyle usuatly developed individual tnbes followed
the pnmary food sources of sealandwhale in Alaska
andbuffalo or the Plains Agricuiturein both areas

"wasdifficult These nomadic cultures had little effect
on the landsin ce they lacked the technology to alter
largeareasof the environment

In contrast, modern technology canaiter the land
andthe soilin bothbeneficial and detnmental ways
onamassivescale For example, large-scale, Intensive
monoculture of grain crops and extensive
urbanyization can be detrmental These practices
Increase the erosion potential and can deplete thes
soil, or remove large acreages from farming

-Conservationists have learned much about soil
erosion and flood control and have made advances in
reduaing these problems However, for various
reasons erosion isstlt a very severe problem

With ourtremendoustec hnological abifity to alter
lanttarid soit comes a responsibility This &
responsibility must bie senously considered to balance
the benefits of the landluse with.the possible
detrments it may cause. LN

Inthis activity, students research the Native
Amernicanswho lived in their commurity They also
investigate our ability to help and harm the land and
theneed tomake careful deaswons

Addtional Actvity

Yourstudents coud produce ashde program or a
vidéotapeon the Native American cultures that
existed inyour area Fhe presentation should
highlight the interaction of the Native Amencans
withthe land

Activity Master 8 mem
U.S. History Was _
Affected by Soils

Theland isthe surface of the earth and all its natuiral
resaurces the plants, the animals, the underlying
E ‘IC and, mostimportant, the soils’ Plafts grow

N

Aruitoxt provided by Eic:

in soit and ultimately anmals depend upon the
nourishment of these plants Thus, the plants,
animatks, and minerals are products of the soi| a
more basic resource than any of the otfiers

The land and the soil have had a dramatic effect
upon United States history Inthe 1500's and the
1600's the New World was viewed as a utopia, a land
of abundance This wasdue primarily toreports of
nch, fertile soils and vast amounts of timber, fur pelt
and otherresources that could be obtained from thé
land and the ol This perception of abundance s
continued throughout our very early perod of
settlement and expansion when many nations
clamed large trac{as of American land The perception
of abundance and plenty lasted through the
Revolutiongry War period and culminated inthe
19¢th century ' x

Many, including our government officials, believe
itwas our nation'snghtand duty to expand and to
reap the benefits of theland and the rich soils of the
West The expansion was judged essential tomeet
the needs of a young, growing nation Pioneers
moved west seeking flat, fertile land at little orno
cost

Although the trip Wwasrough and the life on the,

" Plains difficult. land rushes, the Homestead Act, and

several inventions urged settlers ever westward

Three key inventions dunng this period were the steel
plow, barbed wire, and the windmill Barbedwire
helped control the grazing of cattle on cropland and
windmills provided water for parched soit and
Iivestock But the steel plow, which made 1t possible

to break up the tough matting of the prairie grasses,

is the invéntion that didmorg than anything else to .
spread the intensive agriculture that has been g
practiced on the Plains ever since During this period
agriculture changed Itwas nolonger subsistence

level because farmers were selling crops Thiswas the
beginning of modern agnibusiness

When the railroads ventured west of the
Mussissippi River they carried the products of western~— * .
solls—cattle and grain—to theirmarket inthe .
rapidly industriahzing East Clearly, the land and its
nch sotls have had a remarkable impacton U.S
history .
In thiS activity, students research the historical
peniods of the 1600’s and the 1850's to determine
the people’s perception of the land and soil

Additional Actvity

Inform your students that they are stranded on an

1sland and can have only 10 tems withwhichto

survive indefinitely In small groups, have studgnts ’
select the tems and rank them in order of

aportance Discuss the lists and the redsons for

selectingthe items Séveral of theitems should ’
enable students to establish agriculture on the island.

v
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Unit | ce—————
, Managing and
_Conserving the-Soill

In this second unit, your students build upon the
basic soil science concepts fearped in the first unit
and apply the knowledge in two lessgns In the first ¢
lesson, "Soil Degradation,” students investigate hqw,
hyman activity tends to degrade or reduce the
quality of soils Students search for examples of soll
erosion and write about the Dust Bow! In “*Soil
Conservation,” the second lesson, students examine
the reasons and methods of sail conservation They
also rgsearch theservices offered by the local offices
of the Soil Conservation Service and the conservation
district and read simplified soil maps to evaluate land
_use practices "

Lesson 1

Soil Degradation

Thus first lesson of the second unit introduces s)our
students to soitdegradation—how soil quality and
"productivity are reduced 'They find out the different

ways that human activity tends to degrade soils
through improper use Students also closely examine
the five types of soil erosion—sheet, rill, gully, wind
erosion, and land'slippage The lesson concludes
when students examine the Dust Bowland the
effects of this runaway erosion on people

During this lesson, your students can contact local
government officials (county engineer, council
members, commissioners, ete ) to determine what
the local soit degradation problems are In addition,
your students can-ask what can be and 1s being done
tosolvethem ~

Lesson 1 consists of four Activity Masters

Activity Master 9

How We Degrade Soils.

The quality of soils can be reduced by human actions
Soil degradation usually occurs because people do
not understand soils and how they act under various
conditions Often poor decisions are made and soils
cannot support a particulay land use practice Such
soil degradation can occur in both rural and urban
locations

When a farmet removes an agricultural crop from
-a field, the soil can degrade. The tires of heavy
equipment may compactthe soil if thewhole plantis
removed, valuable organic matteris lost These
actons can reducg net only the nutrients available n
the topsoil but also the ability of the soil to hold
water and arr In addition, a plowed agricultural field
feft without plant cover will erode more rapidly
Cartain agricultural chemicals, like pesticides, can
also build up inthe sail Inshort, highly mechanized,
intensive agriculture without proper soit
‘conservation tends to reduce soif quality Farmers
must spend more time and mMoney to raise 4rops on

the poorer soil 1 ,
t

?
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Aruitoxt provided by Eic:

'Soil Erosion: How It

+s caused by moving Water; sail scientists have

'nches depth Yet the channels are not large enough

In urbar areas, soils are also degraded by human

activity, For example, on construction sites, all trees

nd other yegetation are often removed, exposing

he soil to erosion, Homes, factoriés, and réads are
builton theland This land, for practical reasons, can
nevetagain be used for agneulture Large landfillsare
dug in the soil tq dispose of our waste matenials This
practice can also remove land from"productive
agriculture )

Food 1s our largest export commodity Inmany
nations the lives of milions of people depend onour
food and the productivity of our soils

Rural land in this country, some of it our best
cropland, 1sbeing converted to other uses atan
estimated 675,000 acres per year In thelate 1960
and early 1970's when land conversions were at their
peak, the annual loss of all types of ruratland to
various kinds of nonfarm uses ran as high as 3 million
acres Curpent estimates place theloss at a lower
figure today, since dams, rural airports, highway
interchanges, and large housing developments are
not being built as rapidly

Ata time when food4s so important to the world,
we must preserve the quality and quantity of soils
Wemust carefully protect soils and conserve
agriculturafland .ot

In this lesson, students matkh several facts about
soil degradation torelated problerps

Activity Master 10 *

»

Occurs, Part 1

Erosion 1s the process which mov8s soil from one
location to another by wind, water, or other natural
action Itis a natural process udtil accelerated by our
actions Ithas several harmful effécts Farmers
harvest a smaller cropper acrg,'fl Ids become less
productive if large guiligs devetdp, and silt from
eroded soil builds up in our waterways, causingmore ¢
frequent flooding and higher costs for navigation
Costly dredging 15 often requiret{ to correct silt
problems ,

Itss usually easy to find evidence of soll erosion that

3

°
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identified three types sheet, rill, and gully

Sheet Erosion &

Sheet erosion 1s the most diffidutLto see itisthe
gradual wearing away of athin, uniform layer (or *
sheet) of soit There are no chanrels formed by the
moving water Sheet erosion occurs where there is
not enough vegetation covering the soilto stop
erosion completely, yet there 1s enough cover to
prevertt rill erosion It 1s seen as muddy runoff water

RillErosion ¢

This type of erosion occurs on slopes where the
runoff water accumulates into small channels. Rillg,
erosion can be seen as many small channels of a few-

to interfere with the movement of farm equipment.
Rill erosion occurs on stopes that ar\gentte orhave .
Iittle protective vegetation |




Gully Erosion

Gully erosion s the most dramatic form of sail
erosion Gutiies form when the runoff water
accumulatesinto channels The rapidly moving water
causes the channel to grow wider and deeper
Gullies may become too deep for farmequipment to
cross Gully erosion occurs on steeper slopes which
have little or no vegetation

+2 Although gully erosion is.the most evident, sheet
and nll erosion are agreater national concern Sheet
and rill erosion remove an average of 5 tons of soil
from every acre of cultivated cropland each year (A
pickup truck can hold about 1;2 tons of matenal,
and an acre s about the size of afootball field )

i this activity, students search fdr examples of
shéet, nll, and gully erosion 1n their communities
THey tell why it oecurs and how it can be reduced
Addpronal Activity
Create a classroom display of sheet, rill, and gully -
erosion Use three shallow, plastic-ljned boxes filled
withiocal soils Fill the boxes with sol and
appropriately mold the soil to lustrate the three
forms of erosion

ACtiVity I\/iaster 11 e—— s—seess——

Soil Erosion: How It
Occurs, Part 2

in addyion to sheet, nll, and qully erosion by water,
soils are eroded two other ways Wind erosion and
fand slippage also cause soils to move from'one

" location to another, * v

Moét wind erdsion. wmareasof high

" prevaliig wind speedsthd low annual ranfall The
s0ils have a smooth surface and are composed of
particles that are easity moved by théwind In
additin, there s hmited yegetation cover Wind
erosion is a particular worry on the Plains, where
these conditions may exist over large areas of
cropland and fangeland For example in Texas, which J
has the greatest land area subject to wind erosion,
this area s larger4han the total combined areas of
Ohio, Indiana, Hllinois, and lowa .

A good way to cofttrol winderosion Is to plant a .
. cover crop or windbreak thatdecreases the speed of
the wind at the soil suiface Windbreaks can be rows
ofevergreen trees planted ata perpendicular angle
_to the wind, narrow bands of tall grasses, or grasses
3, planted in fields instead of row crops ’

é Land shppage refers to blocks of saturated soil

4 moving down slopes inresponse togravity Itis
/i wsually seen asa gave-m‘of achff or bluff that
overhangs a niver or stream  Land slippage can also
be seen as small landslides or mudslides along steep
road embankments The famous mudshdesof
southern Califorma that damage homes and roads
are recurring examples of land slippage Less evient
examples can be seen along cultivated fields Blocks
of soil tend to creep down slopes during the winter

from frequent freezing aind thawing , \

e

& " isactvity, students identify local wind erosion
E l de slippage problems Inaddition, they rank
npression of the soil erosilon damage in therr
commu nity .

»
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Act';viiy Master |2 emmmm—
Sqil Erosion: How It .
Affects Us

Almost no one benefits from sail erosion Itis costly
to u& all It often raises the price of fsod Itincreases
the possibility of flooding Itincreaes the need for
dredging of our waterways The most dramatic
example of how soil erosion can affect theindividual
and society occurred durning the 1930°s—the Dust
Bowl )

Before the 1930’s much of the tough, drought-
resistant grasses that grew naturally in the Plains
States were plowed under Inplace of these grasses
—which were ideally suited for this environment—
corn and wheat were planted These crops wereless ~
drought-resistant and could not protect the sol from
erosionas effectively as the native grasses In
addition, some of the rangeland in the Plains was
overgrazed by cattle and sheep Thisleftweakened
vegetatiornd bare soll ,

In 193 Ythe Jirst of several severe droughts of that
decade htt the\regnon Crops failed as the weakened
plantsdied Vastareas of bare soils were exposed to
the strong praine winds The autumn of 1933
marked the firstof many dust storms Soil was picked
up and blown asfar away as Washington, D C and
‘to other East Coast areas From twoinches to one
foot of topsail were lifted and eventually piled up
over roads, houses, farm equipment, and trees The
sumrger températureswere hot, the weather dry,
and the sun shown bléad red through the gray haze
caused by theedtist . 3

The worst erogion occurred in parts of Colorado,
New Mexico, Kansas, Oklahoma, and Texas Out of
disgust and desparr, thousands of farm families left
the Dust Bowl areas Some of themheaded west to
Califgrria and its lush, green agnculturatvalleys
Some became migratory farm workers lving in
encampments as they followed the harvests Many
eventually found jobs in cities or started over In
farming ’ .

In his novel The Grapes'of ¥math, John Steinbeck
described the dust storms and the effects of runaway
ero$ion on people )

In this activity, students learn how thesevere
erosion affected peopte during the Dust Bowl
Sterdents then write short stonies based on therr
findings .

Additional Actvity  © . ’

‘Have several students tape record a dramatic reading | *
of the firstchapter of The Grapes of Wrdth by John
Steinbeck Orobtain a professional recordingor a

film and play it far your class Yeu couldalso play
portions of recordings by Woody Guthre entitled

*Dust Bowl Ballads'’ or any of hisinterviews with the

'S
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Lesson 2

g . Soil Conserviation

This lesson first examines the philosophic and '
economic reasons for conserving soil and minimizing
its degradation Next students learn how soil and
- water resources can be properly managed Finally
students investigate smplified soil maps on
Transparencies 3 and 4 They also locate soll
) convervation problems and practices in therr

v

communities ‘

Thislesson uses six activity masters and two A
- transparencies '

Activity Master 13 _

Why Conserve Soils?

s There are many reasons why we should conserve
soils, so many in fact that it is helpful to describe only
categonesof reasons .+ ~§ ,

“ Humanitarian Reasons .

These reasons concern human welfare and social
) reform, in partigular providing an adequate supply of
nutritious food {for the hungry The U S has .
traditionally been the fargest contributor of food aid
to developing nations Food constitutes abOug 30
percent of allour foreignaid Providing enough for
exports, food aid, and domestic use reqairesa high
soil productivity

. EconomicReasons

Econemic reasons foncern expenses iIncurred on the
farm to produde fqod, the costs of goods tothe. -,
consumer, and:exports The U'S 1s the world's

leading exporter of agricuttural products

Maintaining high levels of exports will help match

trdde deficits to foreign countries and help

strengthen Bar economy (Trade deficits occur when
the valué of our imports exceeds the value of our,
exports ) Our recent high volume of imported oil has
helped create a trdde deficit _ *

Stewardship Reasons, .
- Stewlardship refers to our responsibility to manade |
< naturalresources toassure an adequate supply for

future generations. Stewardship connotes the
practices of wise use, conservation, and preservation =
Enyironmental Reasons
Soils should also_be canservéd for environmental
, reasons: It is a societal benefit to have a clean
environment with adequaté supphes of pure drinking
water, cleanarr, productiv’tls, and recreational
areas N
. AestheticReasons .
This final category concerns mgintaining the
. environmentas a-beautiful siteto expenence Most
people would like toavoid unsightly scars and bare,
erodedsoilson thelandscape |
. In this activity, students answer fill-in-the-blank
questions tolearn why we should conserve soils.
They then categorize the reasons into five areas

4 S
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Activity Master 14 musmesessem——
Managing Soil
Resources S

Three cooperating agencies have the primary
responsibility for helping citizens manage soll
resources One s the Soil Conservation Sepwce (SCS)
ofthé U S Department of Agriculture (USDA)
Although SCS isheadquartered in Washington, D.C.,
most of its employees are located In officesineach  »
state and 1n almost every county .

Another USDA agency, the Agricultural
Stabilization and Conservation Service (ASCS),
provides cost-shanng toland users for conservation
work .

On the local level, a soil conservation district
(also catled soil and water conservation district or
conservation district) directs soil conservation efforts
Allwere formed as a direct result of the Dust Bowl
era They work together to help identify and solve
local soil conservaton needs. .

The Soil Conservation Service was formed in
1935 Uts mission 1sto conduct soil stirveys and to-
recommend and demonstrate soil conservation
methods SCS alsopublishes informatibn matenals
onsails and sail conserving methods In addition SCS
provides funds for mplementinglocat sol and water
management plans

The sod conservation district concept began with
the dea that the local peopl®who owned the farms
and ranches best understoodlocal soil needs and
problems Therefore, tocal people shouldbe in
charge of local sotl conservation planning In
February 1937, President Franklin Roose It-urgej’all
governors to pass laws permitting soil conservati
distncts. Arkansaswas the first to do so, today all
states, Puecto Rico, the VirginIslands, and the District

23

of Columbia have conservation districts .

\‘{'jve soil conservation district 1s a statoy .
governmental subdwision with boundaries usually
the same®sthe county. The districtis governed by
locally appointed or elected men and women who

. areresponsible for planning, approving, and

implementing conservation projects

Inthis activity, students read about the history of
SCSand the conservation districts and determine the
services offered by therr bcal offies

lActivity Master 15 . )
Managing Water
Resources '

A watershed s all of the land area that drains into a
particular stream or stream system It1s outlined by
the highest ndges around the stream The water
flows through the watershed in the hydrologic or
water cycle
The hydrologic cycle begins as evaporation” First
water evaporates from surface and underground °
water storage It is alsp tost & vapor from the leaves

Y
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of plants through transpiration When the waty
vapor rlses \t cools angl eventually condensgs Ifto -
" clduds When enpugh water vapor condenses, it
“finally falls back to earth as precipitation. Thge'wate_r
may run off into waterways or lakes as surface
storage Or, it can percelate (sgep) through the sail -
_nto groundwater storage Then the water is lost by
evaporation'and transpiration —completing the '
hydrologic cycle
Soils are the major reservorr of usablewaterfor .
plants If a soilis rich in organic matter and hasa
cover crop ormutch, most of the precipitation will
percolate nto the soil for plant use. Butif the soll ,
surface 1s-bare, hard, and crusty with ittle organic
matter, most of the precipitation will run off into
streams, carrying'sediment, and there 1s less water
avallable for plants Periods of hgavy rains Increase’
erosion, silt bulldup in the largerwaterways, and the
possibility of flooding ~ * -
Managing the soils within a watershed notonly
contrals erosion, but also helps keep silt out of the
watefways Poor soil managemment upstream
generally results in water quality degradation
downstream® / -

* The goal of proper water management within a
watershed 1s to decrease the rate and volume of
runoff so that water can percolate into the soil as fast
aspossible And one of the bestways todo thisis to
maintain soils nch in organic matter andsoil %
organisins, and to practice soil conseryati®n
_methods +

In this actmty, studentsoutline a watershedon a
map and answer questions aboutsoifand water
conservation within the watershed <

Additional Activities

1 Demonstrate how rapidly water percolatesinto
the soil on the school yard Remove theenasof a
large juice can, place a boara on top of the can, and
tap the can down into the soil to adepthof about
two inches. Do not disturb the sail or plant matenal
Add one quart of water, ard iminediately méasure
the depth in the can <Then measure the depth of
vater in the ¢an every minute for the first ten
minutes and atten-minute intérvals until the wate(
has drained Students should plot a graph of depth of
water vs time Conductsimilar experimentsin
several different soif conditions on a compacted
path, In a grassy-afea, etc. Discuss the role of soil
compaction and organic matter contenton
percolation N .

2 Usingthe appropriate mabs, find out the

~ watershed in whichyour school1slocated Have

stude nts use tracing paper to sketch this area. Then
take a walking tour o¥partor all of the watershed
Students should make a hist of altthe factors that

> affect the movement of water in thatarea Examples

could be drainage ditches to control runoff,
woodiots that allow more water to percolate into the

__ ~0il; and street drains toremove preciptation

-
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' Ma'tchin? Land Use
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Activity Master6

with Soi
Quite often we read that a mudslide has damaged
homes Or, that familieswere evacuated from therr
homes because of a flood Or, a group of homes has
big cracks in the foundations and walls because the
soil subsided These are all commonplace examples
of damage created when theland use practice was
not properly matched with the soil type

Not all soils are suitable foragriculture Not allsails
aresuitable for bullding homes, roads, angfactories
Solls have characteristics that may imit therr land
uses

For example, some soils are rocky This makes crop

IS »~

“farming difficult Other soils have a low permeability

{they do not letwater move through easily)and are
poorly drained Water frequently remains on the
sutface of such sails for extended periods Houses
should notbe built onsuch soit Still other sails are
sandy andwelldrained These soils would makea
poor bottom for a pond or reservorr .

The goal of any land use planner, developer, or
landowner s to match the use of the landwith the
soiltype Aninvaluable reference in helping make
suchwdeasions is the soil survey Published by the Soil
Conservation Service, soil surveys exist for the
majority of counties inthe U S

. Soil surveys contain aerial photograph maps of the
entire county Indicating ali soll types In addition, the

“ifferentsolls are described in detail, Chartsgive

agnicultural data (expected grain yieldsin a gvensoil,
etc ), engineering data{suitabihty of a soil for
highway location, etc }, and town and country
planning data (suitability of a soil for homesite
location, etc.) The local offices of the Soll
Conservation Service, soil conservation district, and
larger libranes wil! have copias of county soll surveys

In this lesson, students view a solls map (Trans-
parency 3)and use soll information provided onthe
activity sheet to answer questions about land uses
Addiitional Activity E
Artange for your class toattentd a public session of a
logal planning commussion meeting Or ask someone
from the planning commussion to talk to your class
about the typesof local land use options end what s
being done g solve them J

Tra n$pa rency 3 me————

A Soils Map

This trahsparency iltustrates a simplified sorfs map—it
s simphfied by miaking the features larger The map
shows the transitionzone between urbanand rural
environments Soils that are suitable.and unsurtable
for agriculture and urban developpnents are hsted

and described in Activity Master 16 Students will see

. examples of both proper and 1improper land use
decisions This transparency is used with Activity
;Master 16

1(\
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Activity I\)Iaster. 1',7 _

RuralSoil . |
Conservation Practices

Sorl conservation practices in the rural environment
are concerned primarly with controlling erosion in
agriculture *However, the urban conservation
practices described in Activity Master 18 also apply to
roads and bullding sites inrural dreas’ The following
are four categories-of common soil conservation
practicés thatyou can see used on farms

Planting Methods

Souls can be conserved when crop rotation and
conservation tilageare used Crop rotation refers to
planting different crops in the same field in future*
years For example, a rotation of oneyear of corn,
one year of wheat, and one or two years of hay Is
used in a field instead of continuous corn
Conservation tillage is the practice of harvesting only
the grain from afield and leaving the remaining parts
of the plant on the soil This provides a mulch dunng

“the off season and reduces erosion Next year the

newcrop is planted through the mulch without
plowing under the old plant material

Drainage Methods

Soils can be eonserved by planting and maintaining »
protective grasses in the normal waterways and
shallow ditches that carry runoff water from fields
They safely allow surplus water to run off while
minimizing erosion A second practice involves
undergrounddrainage A grid of porous tifeis buried '
in fiefds to carry off excess soll water into nearby
streams or ditches Tile drainage permits mere water
to seep into the soil where it can be carned away This
reduces runoff and standing water problems

Planting Atong the Slope

These practices reducg erosion by slowing the speed
of water asitmoves down hillsides Contour -
planting, a first practice, refers to planting crops
paraliel to hillsides (along the contour rather than yp
and down the slope) Stnp-croppmg, asecond
practice, involves planting strips or bands of crops
with the contour. Strips of close-growing plants, like
hay, are plahted next to row crops, ke corn A third
method is terrdcing. Terracing Involves constructing,
several embank mgnts or ridges of earth, one above
the other, alené;/(zgcontour to control runoff and
minimize erosidn From a distance, the terraces look
like statrsteps moving up the hilt and along the
corftour. Crops are planted dlong the terrace

Planting Windbreaks

Rows of trees or tall grasses are planted ata !
perpendicular angle to the prevailing winds toreduce’
wind speed A slower wind speed reduces the .
probability of wind erosion Planting grasses instead

of row cropsalso reduces wind erosion in a field

In this activity, students read a fact sheet on these
soil conservation practices and search for examples of
problems-and practices in their communities
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Activity Master 18 — l
UrbansSoil - - .-
Conservation Practices

soll conservation practices in the urban environment
are concerned primarily with controlling erosiori and
runoff water from construction sites. However, the *
rural conservation practices described in Activity
Master 17 alsoapply in certain urban situations The
folfowing are categonies of common soil conserva-
tion practicesthatyou can see used In<ities

" Erosion Control Methods ) '

The primary goal of these methods is to reduce
runoff water and to maintain a cover on top of sail to
reduce the erosion potential This can be accom-
phshed by mulching— securing alayer of straw, «
burlap;, or other matefial on soil until plants beginto
grow It can also be accomplished with a cover crop
of vegetation— usually grasses and other close-
growing plants—which holds soilin place and
reduces efosion These practices aiso reduce wind
erpsion "

Inadditidn, soil can be stabilized by lining ditches
and small waterways with grass, concrete, or asphalt
The banks of larger ditches could also be lined with*
nprap (rregularly sized and shaped rock material)
Contractors often build a small pond to trap silt that
runoffwashes from construction sites These
sedé’nent basins prevent silt from entering
wattrways ‘

Building Alang the Slope

- In hilly areas, building streets and houses along the

contour reduces the potential for erosion and runoff
problems (This type of development uses thesame .
principles that contour planting and terracing do in
agricultural fields) ‘instead of building roads up and
down the slope and putting houses on perpendicular
secondary streets {fraditional grid-type development)
this development has roads built on the contour with
homes on terrales above and below. \

In this activity, students read a fact sheet about
these soll conservation practices and search for
conservation problems and practices in their
communities '

Additional Activities

1 Askyour students to identify ten ideal land us:e
featuresthat they wish theirr community had {e.g.,
there should be a small wooded park for every
subdwision). Then have small groups select one of
the ideal features and outline a plan for
implementatioh. Students shquld use soit maps and
other sollinformation during ™™ir research.

, 2 fasoil erosion problemexistson school ~ * .
property, haveyour class develop areclamation plan
for thatarea. Then, with proper permission from the
administration, carry out the plan You can get help
with the planning from yourlocal Soil Conservation

"Service or conservation district. ~




Unit 1 Critical Sodl Issues for thé Future

Transparency 4 mes————
\ E ]

A Land Use Planning

This final transparency llustrates a simphfied
topographic map of an undeveloped area Kinds of
soilsare supermposed over hills, a pond, ariver, and
several wooded areas Studentsuse thissoil map
withActivity Masters 17 and 18to demonstrate therr

knowledgg of soil conservation téchmiques The sails
| aredescribed on Activity Master 16

.

Unit 1l ’*

Critical Soil Issues for
the Future

Thisfinal unit builds upon the experience your

. fromthe previoustwo units Students confront
current soil issues that will become even more
importantin the future, At theend of this unit, your
students should have asense of urgency and concern
forthe issues But they should alsd understand that
thessues can be resolved withproper and careful
management of the soil ,

There 1sonlf one lesson in this unit, *'Six Issues (n
SoiConservation " Each activity investigates one
cntical issue

Lesson 1 meees———

'Six Issues in Soil -
Conservation

Thissole lesson in Unitill presents six cntical soil 1ssues
—issues that affect soils, food supphies, the economy,
andthe environment Students analyze the effects of
2 threatened décrease in soif productivity and the loss
of farmlandon food production Then, students -~
4 _examine theissues of wildhfe habitat destruction and
- /50l polluho%?r?ﬁ;%ar&o us chemicals Finally,
students discover the practicesof surface mine
reclamation and of recyching organic wastes into
solls o

Becauseeach activity is self-contained §oti can use
asmany or as few of them asyou like, in any ordér
Youmay wish to contact the appropriate local
officials to determine the status of theseissuesin
your community

Activity Master 19 ———
Growing Enough
Food: Maintaining Soil .
Productivity '
The United States!s the world's leading exporter of
agriculturalgeods Since 1950, the total amount of

=""g- itural goods produced has changed by over
E “l‘C«‘cent Atthe same-time, the number of acres

-

Aruitoxt provided by Eic:

-

students have gained in 5oyl science and conservation

PR

harvested has increased only slightly while the
number of farm workers dropped from 12 2 percent
to 2 7 percent of the labor force Technology largely
accounted for the increase betterhybridseed and
anmimal stocks, more powerful machinery, a greater
use of agricultural chemicals, and new lillage
practices This technology has resulted in increased
yields of crops per acre and greater farm output per

_hour ef labor T s means larger amounts of food can
be produced at lowér prices For instance, an average
United States family (3 28 persons) spends 17
percent of its annual budget for food A similar family
in Japan spends 25 percent, and inRussia, 50

- percent Thisuse of advanced technology also allows

us to export the products of 2 out of every 5 acres
harvested -

But this high level of froductivity has been
attained at a cost The quality of solls has paid the
price with increased levels of soil erosionand
decreased amounts of humus Sails are also
experiencing salt and alk aline chemical buildup from
imgation, compaction under the tires of heavy
equipment, and possible contaminatjon from acid
rain and increased use of agricultural chemicals (Acd
rain occurs when certain exhaust gases from
combustion mix with otler materals in the airand
later fall ontoland and water )

Over the past 50 years, soil productivity has
increased because technology has overcome the
reduction in soil quality Can this situation continue
into the future? Scientists are divided in their
opinions. It s Clear, however, thatwe musgmaintain
our soit productivity in order to grow enotigh food
for Gurselves and millions of other people arund the
world

L) '
In this ectivity, students draw conclusions from soil
quality data presented in several charts

Activity Master 20

Growing Enough -
Food: Disappearing
Farmland .

The American farmer produces enough to feed our
country and many people in other countnés as well
Much of this extraordinary productivity is due to the
abundance of well-drained, relatively level, nutrient-
rich sois The United States has more of these rich
agncultural soils than perhaps any other country on
earth

But precisely because this farmland 1s often flat
andwell drained, it 1s also perfect for development—
development for industnal parks, suburbs, shopping
malls, highways, airports, and reservoirs

Rural land 1n this country, some of itour best
cropland, 1sbeing converted to other uses atan
estimated 675,000 acres per year In the late 1960°s
and early 1970'swhen land conversions were at'their
pedk, the annual loss of alltypes of ruralland to
various kinds of nonfarm uses ran as high as 3million
acres, Current estlmatej place the loss at a lower

h
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6.5. Agricultural
Productivity
1930-1980

Crop Production +220% -
Livestock Production +210% (IR

Ferthizer Used + 1450%

Tractor Horsepower + 1000%

Number of Tractors +470%

_ Farm Labor — 500%

Total Farm Output+ + 240%
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1951 1980
< . . 5428000 2428000
’ . &
- Percent
of Change
. -224%
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) %
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figure today, since dams, rural airports, highway p
interchanges, and large housing developments are

' hatbeingbuiltsorapidly

Some localities have tried to slow theloss of this
valuable resource through zoning For example,
‘Black Hawk County lowa, passed an ordinance that -
requires thirty-five acres for a single-family dwelling:
or prime dgniculturat land, white three acres persite
i1s required on less productive land

Arfericans depeqd on this farmland for therr f60d

. supplies as do people of many other nations To meet

these needs and to maintain our levef of food
productron the irreversible oss of farmland must be
slowed ’

* Inthis actlvlty students learn hew agrtcultural land
zsmeversnbly lost and why slowing this [oss 15,
important

Additional Activity

\Ask youtstudents to make achartaboutthe

gedgraphic history of their family The chart could st
he different locations the family has lved, whether

" ‘the [acations were rural or.urban, and what thatland
1s gow'ysed for . The chart could be filled out for

- parents and grandparents This activity will grve your
stidénts$an appreciation of how land use has
chang?d over time

Actlwty Master 21 |
M

. AHome for Wifdlife .

 MWhen it comes to the basics, wild animals dén't differ
that much from human beings Inordertosurvive, -
w they need food, clean water, and shelter

Unfortunately, the needs of wildife are oftenin ®
conflhict with human activities &s we provide forour
ownrneeds and gesires As a result, wildhfe nabitatin
ourcQuntry is under continuing pressurefrom
 flevetooment of highways, suburbs, industrial parks,
surface mines (although most states now have laws
requiking new surface mines to be reclamed) dams,
and reservorrs

"Farms were once an excellebt pface for wildhfe to
five But farmers have changed therr planting
methods Forinstance, many now plantmuch larger

fields and resort to monoculture instead of crop
rotation (Monocultureefers<o the practice of
planting large areas of a single crop for many years )

« " These rtew practices have reduced wildlife habitaton

thefarm

Fortunately many of the techniques used to
consetvesoil also attractwildlife For example, grass-
inéd ditché€'and waterways,as well as grass strips
around fields provide habitat for ground-nesting
birds The woody shrubs and trees planted to
stabihze gullies are excellent shelter for birds and

" -small mamrnals Similar practices’can be used In

backyards and school grounds

The goal of any project to restore habitat is to .
“provide a soutce of food, water, and shelte[for many

* differentkinds of wildlife For specific suggestions for

attracting wildlife, refer to there’ferenCES histedinthe
resource guude »

o < 1

o

Inthis activity, students learn that food, water, and l
shelter are mportantin attracting wildlife They also
conduct a survey to determine the dttitudes of
people toward preserving wildlife habitat

Additional Activity - )
Help your students develop a plan for attracting
wildhfe into the schoolyard or therr backyard Have
them draw a sketch and list the types of things they
would do Try toimplementthe plan Several
references are fisted in the resource guide

Activity Magter 22 ——
Soil Pollution from .
Hazardous Chemicals

There are over 70,000 chemicals in common use at
home and indugtry and nearly 1,000 new ones are
created each year Notall of these chemicals are
hazardous—onlythe ten percent thatare harmful to
human health and the environment Hazardous *
ch@@nicals are flammable, explosive, radioactive,
coMsive, and toxic (Toxic hazardous chemicals can
alter human genetic material and can become stored
in fattissues ) Some of the common hazardous

*chemicalsare herbicides and pesticides that are

toxic, solvents and liquid fuels that are flammable
and explosive, acids and alkalis that are corrosive
even come Into contact with hazardous chernical
daily when we use such products as insect killers,
drain cleaners, and certain cleaning agents .
Persistence 1S amajor concern with many «
hazardous chemicals Once certain chermcals getinto
the environmentand the sdils, those chemicals tend
to remarn for years Aithough some hazardous
chemicals break down quickly within a few days,

-~

N

. Others may last i soils for hundreds, even thousands

of years They can become tightly bonded with soll ,
particles Inaddition, natural factors that break down
matenals—the soll organisms, the sunlight, the
atmosphere—have little or no effect, Thus,

hazardous chemical poflutants can remain in soils for
along time Hazardous chemicals thatget into
agricuftural fields can contaminate food and even .
pollute water supplies if they are eroded from these
frelds o

Hazardous chemycals can enter the environment

. and the soils In many ways Chemicals are sometimes

improperly used or illegélly dumped They can alsobe
appled to fields as agricultugal chemicals Since
conservation tillage does ng\necessanly rely upon
traditional plowing to control weeds, it requires
grester use of herbicides Hazardous chemicals can
also be inadverténtly apphed to fields 1n organic
(sewage and industnal} sludges (This will be further
investigated ig Activity Master 24 ) Acd rain is
another source of flazardous chemicals Acdram
falls in many parts of theU.S where certain exhaust
gases and factory emissions from combustion react
to make stronger acids of the precipitation

Ridding ourselves of all hazardous chepicals
would notbe desirable Many jobs require their use,
and we benefit fromtHe products manufactured *

-




fromthern Rather, wemustlearnto use hazardous
¢hemicals wisely, thereby minimizing the risks of soil
and water pollution .

inthis activity, students survey their homes for
hazardous chemicals and evaluate'the safety of
several situations .

Activity Master 23 ————

Surface Mining and

Reclamation .

Usually the terms surface mining (sometimes called
stripmining) and reclamation are associated only
withcoal Butmany other mineral resources are also
obtained through surface mining, forexample day,
stone, sand and gravel, iron ore, ¢opper, uranium,
phosphate, bauxite (alurminum.ore), and gold Each
of these minerals 1s vitat for our society Yetsurface
mining can be harmful o theland Heaps of rubble®
andbarren’earth canremain In additian, nvers and
stréams can become choked with sedment and
polluted wlth aads thatdrain from the mines

Over 5 7 million acres of tand i the United States
have been disrupted by surface mining This s shghdly
larger m area than the state of Massachusetts One-
third of ths land 1s located where reclamation isnot
required by law This unreclamed land represents
old, worn-out mines that were abandoned before
reclamation laws were adobtgd

Reclamation involves transforming barren mine
areas as nearly as possible to their ong:nal corditron
‘Large, garth-moving equipment fills the mined area”

with rock debris Machiriery molds the soils and
shapes the land untilt resembles theonginal
contour Finally, topsoil 1s spread over theminedarea
and planted with amixture of grasses Often native
trees and shrubs are also planted on the reclaimed
area
improper reclamation can lead to extensive sol

erosion and pollution of local water supplies Onthe
other hand, proper rectamation minimizes these
problems and in many cases eliminates them Most
properly reclaimed mines can be used again for
productive purposes One coal mining company In
Ohio has created a very large park with faciijies for
camping, hiking, and fishing after reglamation Other
productive purposes include farming and growing
trees for wood products Although the costs of
redaiming mines can be high, the benefits to society
usually butweigh the costs

" in this activity, students see how proper
reclamation is an important par t of surface mining

Activifnyaster 24 —
Recydling Organic
‘\Wastes

Problem: Today, many of our agncultural soils have
less organic matter than they did in the past Organic
matter is a valuabie soil ingredient that provides food
‘mfm' plants and animals it also allows waterto

E l C;te into soif more easily

Aruitoxt provided by Eic:
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Problem: Reclaming surface mines can be difficult
if the soil lacks organic matter These sails erade
more readily andg:; more gifficult for plants to grow

Problem: The adGunt of organic wastes from
municipal sewage treatment plants keeps Increasing
Food processors produce organic waste in large
amounts. Currently, mostof this waste s buried in*+
landfills. - )

A %olution for all three of these problems 1s to
recycle the arganic wastes by applying them on
agricultural fields and reclasmed supface mines This
practice helps build up the'soil and disposes of a
waste product However, some of thése wastes—
especially those from municipal-industrial sewage
treatment plants—can contain contaminants They
can be poliuted with heavy metals such-as mercury,
lead, and cadmium which come fram local industnes
Other pollutants can be hazardous chemicals, such as

, solvents and fire retardants These pollutants are
hazbrdous to human health, since plants grown in
soils contaminated with heavy metals and hazardous
chemicals can-absorb these substances and
introduce them nto the food chain

A solution to the contamination hazard 1 to
carefully test all wastes before thtey are apphed to
fields Once the contamination problem s
suacessfully controlled, and once application -
methods and rates are perfected, recycling of organic
wastes willbenefit society Notonly will the'wastes
be safely disposed of, but soils will be more
productive as well

in this activity, students will investigate costs and
benzfits of recycling Organic wastes

Addttional Actvity )

List the six 1ssues In soil conservation on the board,
then'diide your classinto smallgroups Have each
group rank order the six issues from the most
importantto solve to the least mpbrtant to solve
Each group can then present its ordered listand
summarize its justification to the class Then have a
consensus vote after the presentations

Resource Guide .

This inal section of Conserving Soi consists of 1)a
bibliogiaphy of the matenals used in the wnting of

“ this educational package, and 2) a histof additional &

sources of information from whi¢h you can easily
obtain further environmental and soils materials
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Society Field Guide to North Amencan
Wildflowers New York, Knopf,'1979

Kondo, Herbert ed The lllustrated Encyclopedia of
the Animal Kingdom Suffern, New York Danbury
Press, 1972 .

Pough, Frederick H A Field Guide to Rocks and
Minerals 4thed Boston Houghton Miffiin
Company, 1976

Unit |, Lesson 2: The Social Impact of Soils

Billard, Jules B ed The World of the American Indian
Washington,D C  The National Geographic
Socuety 1974

- Mazwell, JamesA ed AmencasFascmatmgIndlan

Hertage Pleasantville, New York The Reader’s
Digést Association, Inc , 1978 .
Webb, Walter Prescott The Great Plains Boston
Ginnard Company, 1931
Unit i, Lesson 1: Soil Degradation
Environmen{al Quality Washington, D C Council
on Environmentat Quality, published annually
“The Environmental Quality Index,” National”
Wildiife Published annually in the February-March
issue

Unit Il, Lesson 2: Soil Conservation

Bosworth, Duane A and Albert B Foster Approved
Practices in Sor Conservation Danville, linois The .
Interstate Printers and Publishers, inc , 1982

Hendler, Bruce Building In ine Wildlands of Maine
Augusta, Maine State of Maine, Land Use ¥
Regulation Comrission, 1973

Soil and Water Conservation Irvhg, Texas Boy

A}

Scouts of America, 1980 R
Unit Il Lesson 1: Six Issues in Soil
Confervatlon

Fact Book of US, Agniculture Washington, D C
U'S Department of Agriculture, published

* annually

Hayes, Jack. ed Gardening For Food ang Fun (\'he
1977 Yearbook of Aghiculture), Washington, D C -
us Def)%rtment of Agriculture, 1977

Hayes, Jack ed Will There Be Enough Food?{The
1981 Yearbook of Agriculture), Washington, D C
U S Department of Agriculture, 1981 '

Surface Mining and Our Environment Washmgton '
. D.C“US Department of Intertor, 1967

The Case Against the Rain. Toronto Ontario Ministry
of the Environment, 1980

Additional Sources of Information

Educational Resources Information Center
(ERIC)

ERIC 1s a national information retrieval system for
education resources on a vanety of topics The
documents are on microfichen hundreds of

unwersity hbraries throughout the U S Thousanés of
environmental education documents are on
microfiche and specific titles are avarlable fora
modest fee from .

. The telephone book Lookunderlocél,state,a'nd .

‘Parents-ef students Also consider your colleaguesin

ERIC, Science, Mathersatics, and Environmental
Education
. The Ohio State University
1200 ChambersRd , Roorm 310
Columbus, Ohio432712

Soil Conservation Service (SCS)
The SCShelps landowwners canserve the soil and
water resources ofthe U S The SCS has published
environmental educationmatenals on soil and water
conservation Contact your local SCS office, orwnite
Educational Relations
USDA Soil Conservation Service
PO Box 2890
Washington, D C 20013 :

Soil Conservation Society of America
(SCsA)
The SCSA has a vanety of environmental e ducation
materials concerning many aspects of conservation
Contactthem for apublications ist .

Soil Conservation Society of America

7515 Northwest Ankeny Road

Ankeny, lowa 50021

Departments of Natural Resburces .
Inmost states, the Departmentof Natural Resources ",
(or equivalent agency)-publishes materials on such '
topics as how to attract wildlife into your backyard ’

They may also have otherenvironmental publications
ofinterest to teachers Contact the Education, Public
information, or Publications office of your state
Department of Natural Resources

Other Local Sources ‘

The following are some other places near your sihool
where you can findinformation on thelocal
environmental situation

federal government, trade associations, and
corporate public relations offices

The daily newspaper.

Local colleges or universities Contact appropriate
departments and visit libraries

otherdisciplines

Thelocal library Look forthese periodicals :
Environment, National Wildhfe, and Audubon as
wellasa |lStOf local corservation orgamizations.

(Note You may want to photocopy the glossary on
pages 17 & 18 for your students at the beg/nnfhg of
theunit)
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Soils Glossary

Acid Rain—Rain, snow, or otherforms of water that ~ Export-A product (such as grain or meat) thatis

. . are made more acid by waste gases which’come traded with another nation.

marnly from the burning of coaland oil products The Famine—An extreme shortage of food ina gven )
gases (usually sulfur dioxide and Oxides of nitrogen) * area. .
mix with water and other matevials inthe arr Acid Feedlot—An enclosed area in which animals, such
ran falls on.the land and water and can affect as hogs or cattle, are fed before being sold for meat
wildlife, plants, soil, and building materials Fungi (plural of fungus)—A group of non-green

. Acre-A unitof measurementof land It isequal to plants, such as molds, and mushrooms, that live on
the area of land Inside a square that 1s about 209 feet \dead or dying organic matter Fungi release nutrients
‘on each side (43,560 square feet). ‘ to thesoll.
Algae-Microscopic green plants thatlive In water Goods—An item or thing, such asbread, meat, or
and on land They serve as food for other organisms fruit, that people are willing to buy L

Bacteria-Microscopic organisms that live onwater Habitat—An area of land inwhich plants and
v andonland Theyhelp break down organic materials aninals live, grow, and reproduce

into simpler nutrients in a process called decay Humus—Highly decomposedblant and animal ;
©t Bacternia release nutrients to the soil N residue thatis a part of soil. , .
Bedrock—A more or less solid layer of rock found on  Hydrologic Cycle—The cycle of water movement L
' the surface of the land or below the soil. from the atmosphere to the earth and back again
Cel} Division-The process by.whicha plant or through these steps. evaporation, transpiration, *
animal cell splits in half to formyounger cells. condensation, precipitatidn, percolation, runoff, and
N Commodity—-A useful or valuable product of storage. , :
agriculture such as soybeans, beets, &r cattle. rreversible—A situation thatis impossiblg to
Composting—Mixing decaying organic matt& " change. For example, it s impossible to change a
(food scraps, grass clippings, leaves) to form arich soll  shopping rhall back to farmland.
conditioner. - .o e Land-One of the major factors of production thatis
:Condensation-Changing a gas Into a iquid, for _ supplied by nature and includes all natural resources - .
example,'when steam or water vapor turninto in their original state such &s mineral deposits,
water . ) wildlife, timber, fish, water,and the fertility of the soil.
Elongation-The process in which something Landfill-A location where solid waste (garbage) is
becomes longer, such as plant cells as they grow.” disposéd of. R .
. Evaporation-Changing a liqud toa gas, for - Leaching-The removal of soluble minerals from
example, when water turns into steam or water soil by the downward movement of water .

vapor

At » . .
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Mineral-A- naturaIIy occurnng Inorganic subistance
with defintte chemical and physical properties and a,
definite ¢crystal structure
Monoculture-ghe cultivation of a single type of
crop overalarge area which excludes other uses of
that land
Native Americans-The people who livedin the
United States before it was inhabited by people from
Europe, Asia, and other continents.
Nematodes Microscopic, elongated worms that
live on other organisms in the soll )
Nutrient-A substance that supplies nourishment
foran organismtolive It can be food or chemicals
depending upon the organism
Nutrient Exchange-The process by which plant
roots exchange an acid for nutrients from the soil
Orgamc Matter—Plant andanimal materialin .
«various stages of decomposition that may be part of
the soll :
Parent Material-The eanhy matenals—both
mineral and organic— from which soilis formed.
Percolatlon—The doan\Zard movement of water
in soil. )
Permeability-The quality of soil that allows air or
water to move through it
Photosynthesis~The process in which green
plants combine water and carbon dioxide gasinthe
presence of light to form sugars and oxygen gas.
Plains States—The area of the United States that Is

generaify west of t Mississippi River and east of the
Rockydountains (ako called the Great Plains).

Pore"Spaces—The area of the soil through which
water and air move The space between soil particles.

. * Precipitation—Rain, snow, and other forms of

- generalamounto

water that fall to earth.” .
Productivity-The amount of crops’or animals that
can be harvested from land. It can also mean the

ds mdde ina given timeorina
given area.

I

t
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Respiration—The process by whicttorganisms
obtain energy when sugars combine with oxygen.
Carbon dioxide and water are given off

Row Crops—Agricultural crops, such ascornand
soybeans, that are grown in rows.

Runoff-Watér that flows off tand into streams and
other waterways

Soil-A naturally occurning mixture of minerals, -
organic matter, water, and air which has a definite
structure ahd composition and forms on the surface
of theland

Soil Color-The color of a'sample of soll.
Soil Horizon-A layer of soil that is nearly parallel to
the land surface and ss different from layers above
and below. .

Soil Mineral-That portion of the soil that 1s
inorganic and neither air nor water.

Soil Survey-The dentification, classification,
mapping, interpretation, and explanation ofthe soll
over a given area of land

" Soil Texture—Therelative amounts of sand, suIt

. and clay in axgrven soil sample.
Technology-The many different methods used to
provide goods for humman needs and wants
‘Water Storage-The locations in which water is
stored. They can be above ground in lakes, rvers, and
“ other waterways or below ground as ground water
Zoné of Accuniulation—The layers ina soilinto
which soluble compounds aresmoved and deposited
by water, )
Zone of Decomposition-Surface layers ina soll
inwhich organic matter decays.
Zoneof Leaching-Thelayers in-asoil from which
soluble ndtrients are removed by water.
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ActuwfyMaster‘l oo

Soils: What Are They?

CONSERVING SOIL

Activity Master 1

: Objectives . -t
1 Students wilhderitify the major components of a ol sample
., 2 Students will e?émme asoi for tedture
3 Students will analyze the physical differences among several
samiples of topsorl
Supphes Needed: magmfymg glasses, m|croscopes asieve, soil
A samples
Explam that in this activity, students will be mveshgatmg soils
e Determine your students’ level of understanding of soils by asking

them towrite the word that first comes to thew mind when they
hear the word “soil " Write several of the words on the board ™
: _ Later explainthat a soilis a naturally eccurring mixture of mineral

. " and organic materials with a specific structure and ccmposition
. thatdevelopson the surface of theland. ‘ e
| ~ State that the best way to understand soil 1$ to get really dlose

toitand to examine it Ask students to collect soils {sef many
differentlocations Have them volunteer to sample the top two
. mches of soll from a flower pot;, a vackyard, a*school yard, an
agncuhtural field, awoodlot, a forest, near grcreek, etc (Youcan
collect samples from Iocanons where youteel your students
should not go, such as near a rver or a cliff.Jtudents can bring
them to school in ajar or in‘a plastic bag When your students

R collect the sample, they should answer the questionsin Part } and
Jlabel their samples(i e , location, date, weather, etc )
When your students have brought in soif samples, conduct Part
- 2 Describe the major ingredients of soils and hist the types of
- »minerals and the particle size’on the boarq Students should use
' *“magnifying glasses, microscopes, or sieye’s of d|fferent screen size
. ' toexamine therr soil samples
To conclude thisfirst actity, ask studedts to examine atleast
. three differentsamples and thenrecord on the back of the actmvity
sheet theinformation requested
) Students should save the soil samples for use in Activity 5
. ' .
L ) g .
v ¥ ‘) 'y .
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5% Organic matter
thving and dead
plants agd arimals)

~ Soils: What Are They’?

Part )

e yOaever stepped ard hooked at the so
s alaroundyog T o an bet s yons feet
3 deasy tagnore The reare b itans cfsmati

A1ntndan mak in s la v you are walking

ot ther homes When ey standing
feldof grass y wcould beontap of acty of
ants There couldeventeafar I,:'(J noles
tereath your feet

Look atthe sod thatis atl around you Geta

trowet or shovel Dig up enough of the top two
inches of the so 1o filtu p nthr g quartiar Look
close'y 3t the partices and by ng creatures that
make yp the sel

Dascribe the place whete you cofle ted your soil

-
Descrbe your sot Whatculoris 12

wrple L

Cores
Whatdodsasmeltthe? .
What does it feellike? _ ...

Do you see any Ivng plants or anmals’ Wi Whal
do they look khe? _ _ [ . A
Part2

Soils are mixtures of four ingred ents The
amount of each ngred ent changes from ong.

s 1o another This pie dragram shows ihe
average amoeunt of each

A5% Minerals
(clay sand’ of
st particlesy

25% Arir 25% Water

Lookat yout sotsample The mineral particles
Jrve the sorbtexture Separate some of the
MarGe e une s and look closely at themwith a
i agmitying glass of M croscope Ask your ®
teacher to brlp you identify them as either
sand st oty On tho ather side of this sheet,
}vaw pictures of the ofganig matter and
mnerals that you see Lescnbe the orgamc

o matter in your sonl Sample

.

- - cye - -

What do the mineral ingredients look ke ?

Why does the amount of water inthe soil

change? _

™~

Where are the air 3nd water found in the sol?
L B ' ‘
. Parl 3 . -
"Trade your 5o sample with several of your ~

classmates On the back of this actwly sheet .

write the name of the persorqand the locaton
from whichthe sample was taken Then
dederbe how the sample is different fromor,
simdar to yours Examine the color, smetl,
texture, and organic matter

o




Activity Master 2

Soil Ecology: Plants and Animals
Under Your Feet

Objectives

1 Students vwilllabel a dragram of a root

2 Students will describe the process of nytrient exchange.

3 Students will examine soil samples for Iing organisms

4 Students willinvestigate the role ofhving organismsin tfve soil

Supphes Needed: white trays, twekzers, magnifying glasses,
specimensbottles,Yvuslin, seeds, soi samples

A few days before this lesson, plaee-tén seeds of different types
of plants (corn or beans) on mugha Roll up themushin, loosely tie,
andsaturate it Keep it warm agd moist for several days At the
beginningof thisactivity, unrollit and have students look at root
hairs with a microscope or magnifying glass Discuss withyour
students the processes that occur in the three regions of the root
Ask for volunteers to fill in the blank statémex{s in Part 1, and later
label the parts of a root.in Part 2

In Part 3, students search for ving animal organisms in soil
samples Obtain three or four samples from the top few inches of
several very diffefent soils Students will work in small groups so
several quart jars of each sample will be needed

Project Transparency 1—The Soil Ecosystem —and ask -
students to pick out examples of the six types of animals listed on
theactvity sheet

Divide the ¢lass into small groups and present each group with
a sol sample. Show them how to carefully sort through sotl
samples to find ammals Sort the soil on white paper or in a hight -
colored pan Have several reference books handy so that students
canalso name the type of animals they.find and deterrmine the
Function of the organism in the soil ecosystem (Several good
reference books on identification of plants and animals are hsted

“Wn the resource guide in the back of the program )

CONSERVING SOIL

Activity Master 2

f

\
0

Soil Ecology:
Animals

'

Part 1 o
F1nthe blanks i hese statemen®, usng the
ey beloa Wor $saee s ned nly onee

The fOOTCAR  protechthegrowng
g0t Behind the ap celis aw kly  dride R
1o form new root cells: 500N these new (eds
elongate As the (o'l

dvde and elongate the roots grow

yowlonger of

through a sot Growng roots rieate strong
Pressures which can even spht rochs
Asr00ts bve and grow they undergo
TEPIALON in this process 100t take n
owygen from the  POre spaces They a'so
que off carbon dioxide whichreacts with
water o form g weak “n _dad  the
oot releases part of the ac'd in return the root
hairs absorb _fllmfﬂl’i___ from the sot

particies Nutr ents aclude magnes:um

Part2

Plants absorb water and nutrents frum the
sonl through thesr roots: The roots also help
break down mineralsin the sod Match the
parts in the dustration with the parts of a ruot

L hstegd below Place the correct letter in the space
e eachwordorphrase

“!E_’eglOﬂ of absorption

d_dvdingrootcels e
h_region of cellgwision

£ _elongating rootcells

9 regon of elongation

& _rootcap

3 toothars |

_P___sand ! '

Plants and
nder Your Feet

1]
calourm potassium phosphorus and
nitrogen
exthange

The process s called - mutnent
. .
Dunng this exchange plam‘s getneeded
nutrients The soit pucks up an acid that
breaks down soi particles or minefals
Nt simpler nutnents Mostof the nutnients
are absorbed in the plant thiough the

root ‘i:alrs‘ _ Theyakoabsorb - water
from the son

aad nutnient exchange
carbon dioxide nutnents

divide porespaces ¢
elongate respiration

grow rootcap

minerals root hairs

nitrogen water

Part3

Place you! sample in a white tray or un white
paper Use amagnifying glass to carefully ook
through asample of so1l Pick out all the bving
armal urganisms with twveezers Place them
into small bottles that are labeled according to
these groups

1 worms without iegs (arthworm for
example)

2 grubs (thick, worm Ike ammals usually
with legs)

3 snails and siugs (shalls without shelk)

4 insectsanimals with sixlegs)

S spiders (animals with eght Jegs)

6 othef animals

Then examine and try to identify each
organism

.
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Activity Master 3
How Is a Soil Formed?

s

Objectives

1 Students will explain how parent material, cimate, living
organisms, topography, and tirme are related to soil formation

2 Students will describe why different types of parent matenal
produce differentkinds of soils

Supphies needed. samples of several types of parent matenal,
plastic container with tightly fitting lid, sail, ant
farm

Parent Matenial

Have your students collect samples of rock and other parent
material from qutcroppings at constructiongites or road cuts
Using reference matenals, students can identify the material
(Severalbooks on rock identification are listed in the resource
guide ) Alocal college, university, museum of naturalhistory.or
Soll Conservation Service offige could identify the parent matenal
INyour area )

Climate’ . L

" There are two simple expeniments that quickly show the effects of -

chmate on weathering Have your students dgscribe the impact of
these experiments on pafent matenal on the back of the actmity
sheet T~

1" Freezing and Thawmg-— Fill a plastic container with water and
freeze it The expanding water will cause the sides to bulge out, or
willhift thelid This same process occurs when water freezes n the
cracks of rock and pavement

2 Wetting and Drying—Take a handfulof moist soll, squeeze it
to make a firm ball Place the ballyp water Usually it vll fall apat
Pour off water and let soit dry~CoMpare the shape and looks of
the soll when wet and-when dry '

Livinggrganisms, N :
Set up{ant farmin the classroom Students will quickly see how
the ants alter the soil structure’and redistribute the organic
matter Students can also search for evidence of how animals alter
the soil outdoors (1 e , tracks, holes, diggings, etc )

You may want to ask your students these questions (1) Why
do organic gardeners sometimes put earthwormsin their
gardens? (They help keep the sl loose ) (2) Why is it mportant to
have a lot of organicmattér in soils? (It's a source of nutrients It
makes sotl fertile Ikaﬂows water and arr to enter the soil more
easily)

(PN
-

1

Activity Master 3

CONSERVING SOIL

How Is a Soil Formed?

Time as influenced by climate, living organisms, and topography

Depth

Weakly DevetopedSoil

Moderately Developed Soil

Well Developed Soil

A A

e

10ps0s!
0

[&)
¢ 8 subsod 9
&

e

C  parent
malenal
L

(20l

A

7

=Y

< 'é%o

@o&ﬁé

Thsd 34737 >hmasasyt n agvenspitant
how, CH ate Ly ngorgan sy and topcqraghy
thange 'harse Eovertre Notee nthy
exaMmpie Pow he parert materals broken
Jowv 0 3 the SOl charges fromweally tawel
deve'oped sl Not 3t suils undergo th sexads
wpe ofchange an §the tme for the change
Cdiferswthincat on These d ferences cccur
because J mates d fer from orelucat v nte
anuther 4540 the Purber and types 0 1y ng
QAN ST 0 the sl
ParentMatenal
Pargpt mater a's L fayet i gre the oocely
wranged mneralangd crgan ¢ matter thatse s
e made fram Parent materials canBe ash
from voiandes sed ments moved and
Jepos ted by vv nd and water o1 sand ard rock
mater 3t deposted by glavers Weathered
trokendown) bedik sanother exampic of
carent materig
Chimate
Ul matdheps change parent maser alig 13,e
Ato subso 1B layerl and 1opseil A layer!
Frees 1g and thaw ng 2, we'l s wett ngand
dry g rake parent mater ¥ break apart Ran
WaALET Cand 55Ol RYome minerals 3ed transport
them decper intosol -

L 4

Lrving Organisms
Piants and an Ma's change the weathered
parent ma‘er o 110 subso b an topsod teaves
"igs and bark from arge plants fatl onta the
s viandare broken donwn by tung: bacter
fisects and other so | animals insects and
carthworms burrcwing through the sodeat an 4
preak down 0rgan . matter and minerals nto
s rpier (Tmounds PNt and anmals help
make the sod 7 ch nnutrents as they de and
e ay
Topography
Topography s the hull ~ess flatness *
ancun of dope of the land Onstrepsr shapes
rapsoil may be eroded leaving expused sutso |
L parent rmater al Ths makes the s ook ke
he weally develped sotin the diagram 5oty
N ivvy 3703 and 3N depress ons ten to be
monst and pourly dgra ned laonta * sedg n
T GIe SOpNG ards tend o b Jr e and weel
draned SO18 1 these areas with ok recre Hhe
the mederately and well developnad 15 nthe
Jagram
Time R
The three buxes nthed dram showasot h |
the s ame spetat diterentt mes nestory Over
thattrre ¢l mate lwng orgdh sms and
fopography change the s

Topography

Ask students to collect soit samples for organic matter from the
top of a hill, from a slope, and from the bottom of adeepvalley
Compare the samples for moisture and organic matter content

Time

Use the diagtam from the activity sheet to remforce the evolution
of soil from parent material
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Activity. Master 4
What Are Soil Horizons? '

’ '

Objectives

1 Studénts will inspect and diagram exposed soil profiles that are
found near therr homes

2 stddents will tell why soils form honzons

Supphes Needed. soil samples, bean seeds, contamers for
growing beans . -,

Project Transparency 2, A Sail Profile, and explain to your

students that this1s ahypothetical example Thep us€the
transparency and the information outlined in the teacher’s guide
to help your students fill out the chart on the top of the activity
sheet For the second part 0% the actvity, students should observe
a soil profile and record their observations List areas in your
community - e building sites, road cuts, etc ) where students can
find a soll profile Tell your students tobe carefutin these areas

it your school property is large enaugh and you have
permission, you might consider digging a soil pit. Soil pits are
holes n the ground that are dug about 4 feet deep and 4 feet in
diameter The A and B horizors are usually evident within that:
depth* .

After your students have observed the honzons, ask them to hist
how their example differed from the hypothetical one on the
transparency Then they could speculate why théir example
diftéred from the illustration Possible answersinclude Erosion or
a bulldozer could have removed much of the topsail There could
be very ittle surface organic matter because the land had been
plowed and the organic matter was mixedfnto the A horizon You
coutd obtain samples of sails from the A and B horizons of a
profie and have students answer the questions from the samples
You should provide them with the depth measurements that are

" asked for in the activity

To conclude this lesson, plant two bean seeds (or smlar fast
growing seeds) n pots containing soil from the A and B horizons
Atways add the same amount of water and keep them under
similar hghting conditions Daily for the next 3 to 4 weeks,
students should measure and record the heights on graph paper,
using a different symbol for the plantin each soil Students should
compare the growth difterences on the charts and discuss the
posable reasors for them

.
N v

-

’

7 .
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CONSERVING SOOI N G . o ...
Activity Master 44 W A S 'I H s 7 . '
: hat Are Soil Horizons:
» .
-
“
O'der und sturt43so s 1orm inte fayers called Ansyver these questions while observing the sod
torze s Sobher 2005 can usuatly be seen at 3 honzon ¥hen an the back of this sheet draw a
Tiadut They «gn also be seenwhere the sol s shetdls of the sod profile about to scale Label
expose $sovla! feet deep There are thur, the horzons and indicate depths below the
Ronennyun mst older and sturbed soils . surface and any orgasisms that you see
Nt the helidht your teacher fil ntb s cban QHonzon
Al Thateeng ' At out how theck s the layer?
\ ‘ j Processes oo
Horzon, Name Colors Structure '+ Occurning What color st? _ What types of
AL Ce TF bt
o 5 materal ¢an you see in this O honzon?
‘Organic  Black,dark  Loose,crumbly,  Decomposition :
| «  brown iwell brokenup - - - -
A .
< Topsoil Dark brown Generallyloose,  Zone of Descodebesticture - -
toyellow  crumbly, well feaching Rt _ .
brokenup o " e
8 ! Descrbe evdence ofplants oranmals . _
Subsoil Brown,red, Generally latger  Zone of
, yellow,or  dwnks.maybe  acaumulation . -
gray dense or crumbly, AHonzon .
can be How th Gk thistayer ? The top s
< b (emen‘hke M hes below the surface and the bottom s
Parent Variable— looseto dense  Weathenng. inches be Tw the surtace What color st
matenal  depending disintegration
(shghtly on parent of parent - - __ Describe thestructure
welithered Matenal Ie material or rock o
material) ‘
Deser be eldence of plants or animals
Hant tor 3~ exampte of 3 so terobile o ST oo
ok b anareawhere you cansee the O A BHO”ZO"
¥ 18" ro ooy Road cuts are Goy dareas anthchs 2 Thetoprs o e wnches
P oy ok gt g > 350 be +
setully ok gt ire Lol le meysure the dept Briowe the surface and the bottom of the 8
attheiyers i nthesudace
bongons . inches below the surface
What sthecotor? - __ Desunbe the
Ntructure - - -
Descnbe ew(fen(e‘ plants or dmmals . _ _
. .
\ ] \ £y
L3 . )
. L} N -
. > ' .
) ~
. N
2 3 .
5 v
“
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Activity Ma;ter 5
How Do Soils Differ?

Objectives .

1 Students will collect soi samples from near theirhomes *

2 Students will analyze and compare the different soil samples
3 Students will describe why and how soils dhffer

Supplies Needed: metric scales, graduated beaker, 50|I samples
quartjar

Soil samples from Activity T can be used for lhtS experiment
Students should work in small groups to analyze their sod samples
and to answer the questions. -

- This simple expenment allows you to separate soils into layers
of different-sized particles Put a cup of soil into aquartjar and fil
itwithawater Replace the id and shake the soil mixture vigorously
and let the soil particles settle. You will have to let the jar sit for
several hours to several daysto let all parucles settle The coarser
materials will be on the bottom and the finer matenals ontop
Matenals will settle out 1n this order from bottom to top coarse
sand, fine sand, silt, and clay with ordanic matter mixed and
floaingontop Clay partucles are very small and take a IOng time
tosettle '

Separate several different soils by this method and have
students diagram and label the layers

Your students can also estimate the volume of pore space ina
sollsample Have them measure 100 millliters {ml) of asall
sample into a glass or beaker Determine the mass of the sample
and beaker and record data Slowly pour water into the sample
until the water level nses to the top of the soil sample Then
redetermine the mass of the mixture The mass difference in
grams is equal to the volume of pore space in millliters per 100 ml
of soil sidce 1 gram of water = 1 ml of water Have studefits
compare the gore space volume of several soil samples Discuss
the importance of pore space with your ¢lass

-
.

.
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CONSERVING SO1L #ﬂm
Activity Master S H D S IS D ff 7
ow DO >0l ITTer:
. <
Soils ditter from one another in many ways What s the color of your soil sample? .
One 94 €an be atd Another Can be low -~
nutrents These sois have chemeal differences -
The easiest way 10 tell one sort from anather What s the texture of your s sample? _
1100k at physical raits Two important physical
. Haits 3re Color and texture -
Use the following charts and answer the
questions below about your s sample . Would you buy a farm with this type of sol on
———— s mostofthefields? _ ___ Why?
Soil Type Organic
by Color ___Content _ _Ferulity _ _Aeraton e s
Dark Soils Why are pore spaces somportantinsonls?
Dark gray. H H .
plack, High igh igh e e e
brown U S Why isitimpontant for soil ta have good
Moderately dranage?
Dark Soils . — e e et
Bréwn to Medwum Medum Medum
yellow-brown ! :
Uight-Colored Describe the perfect physical traits of sod fora
Sorls Low Lt;w‘ Low“, gartien or an agricultural field Color Dark
Pale brownto black, brown, dark gray
yellow or red
Texture Loamy
' »
k]
Soil Type* Feel Looseness Water-Holding
by Texture When Wet _of Soit Capacity Aeration
Clayey Very Poor High (water tow . M
. stcky, * isheld so
smooth, tightly that
shick lessis )
available
fot plants)
Sandy Very ¢ Good, * Poor High
' , gntty loose, i .,
M <crumbly
toamy, Smooth Good, Goodto High 4 .
and slick, loose, excelient
¢ somewhat  crumbly . B
gntty and ‘
sticky ‘ -
A
\
«
-




Activity Master 6
We Depend Upon Soils -

Objectives ,

1 Students will describe some of the different steps involved in
.+ producing common consumer goods

2 Students will identify soil as a natural resource common to all
consumer products

A few days before this activity, contact your school ibranan for

this activity Most of the informationwill be available from
.+« almanacs, encyclopedias, maps, product labels, and personal -.
knowledge < e
After the students have indiwdually completed the first section
of the activity, have volunteers read their answers to the class

- Next, divide your students into small groups to research one of
. the pizza ingredients Also ask the group to ade at least one of
their favonite ingredients to the hist. Each group should present
] . their findings to the class so that others can fillin the chart'at the
: bottom of the activity sheet

Conclude the activity by pointingout that every product that
. we buy, the energy we use, and the fSods we eat are directly or
wdirectly a product of sols More complicated items, such asan
automobule, require more resources Thus, more soils in different
locations are involved

\ -~
- t
i :JU ’
Q .
ERIC
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- Supplies Ngeded. reference materal .

-some reference matenals that your students will need to complete

CONSERVING SOIL

Activity Master 6

N
We Depend Upon Soils

Where Do Our Consumer Products

Come From?

Ths sabstobitems that we utten use Using need more than oneresousce And each

¢ ychupedias i other references try to \ res0irce 1IRQay be used more thanonce
nate b the resources with cach tem Most terms,

Items i Resources
tungsten, iron, copper
Lightbuld - bbcq o - . ool Jlununum
[ won, of, nul
Telephone "_oow e COPPR! woul
soft dnnk Zan —alummu-m won __ al rubber
éoal olf -
Electr.c power . e e tungsten  chromum
Il
- Record atbum . e won Lotton
. cotton, ron, o o
‘eans . N
ron, auminum, coppet, chromium, rubber
Automobrle s

M wod, . OWl, i N
Winter jacket . cotton. of. won

@ithertheland sonl o water couid have been
iisted as aresource for each item Why?

s o e = R s pee -

where Did Our Pizza Come From?
Listed below ard'some of the ingredents of a
pizza You May want 10 add some of your the ingredient
favontes that are noton the st Look up 4 3 possible geographic location of the ™~
1 the resource matena) of the ngredient processing
2 3 possible geographic location of the

resource matenal -

3 what processing stepis) are needed 10 make

Then filin this chart The first tem has been done as an example

Ingredient Resource Location
Matenal

Processing Locat:ion

Flour ‘Wheat Kansas cieaning, Inchanapahs,
miling indiana

Sait

Spices .

Tomato Sance

Sausage [}
Pepperon ' N

Your favoritest B

PSS

The mgred:er:ts—came frommany different i '
locations and were processed in many others

What basic natura! resources are common to

the pizzaingredients?
Sod land, water, sunkght

Sres,




- Activity Master 7 S
How People Have Used Soils

=0

Objectives

‘.1 Studentswill discover the refationshid of early Native
) Americans to the environment, the land, and the soils
2 Students will descnbe ways that modern technology can alter
the land and the soils in beneficial and detnmental ways
. 3 Students will state why we should carefully examine our land
use decisiorts before we act on them

Supplies Needed: reference maternials
‘Part1 )

Have your students read the first part of the activity sheet, then
ask themn to brainstorm sources of information to answer the
questions List their answers on the board Possible sources
include Native Amernicans stiltiving in the area, schoot and pubhc
librarjes, state and local historical societies, museums of natural
history, anthropology departments of local colleges, and the local
conservation district or Soil Conservation Service offices

You could divide the class into small groups and have each -
group answer the five questions using a different source of
information Help students determine the best method of
gathernng the information from outside sources,. for example, a
telephone interview or’a letter Later, compare eachgroup’s

’ answers

Part 2 .

>
Several sources of information for these questions are hsted in the
resource guide The answers will be based upon opinions since
the terms helpful and harmful are relative and vary in meaning
from one person to another Furthermore, there s no correct
answer to question 3 It,should stimulate your students to think
c{rmcally about how we use the land and apply technology

4

4 \

>
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CONSERVING SOIL
Activity Master 7

o

How People Have

Used SQiIs

Part 1

We have always needed food watar and

mater As 1o budd shelter The land ared s sois

have always provided these resautces The was

especrally true with the vg)w(ﬂ»vv Areacans
Naive Amen assRene chosely relamed t the

1and Theyttuld notfarm lyrge areas or dg

//kyr e mines The Native Amercans were greatly

affected by the ckmate thesols and the
veetation for nstance only a few of the
Natve Amercans in the Plaing States
estaphished farmeng vilages In many areas of
the Plans States the chmate and so ls rmaoe

L farming difficult These Natve Americans could

not,grow enough food hke those kving in the
Southwest and the Ohw Valley Most moved
from place to place hving m temporary camps
and following their primary food source - the
putfaly These Natwe Ammencans kept moving
thiw camps with the herds

Find out what Native Amencans hved in your
areamany years ago Redd about them and find
the answer to these questions

1 What Native Amernicans kved nyour area”

2 What types of food did they use?

3 How dd they getfood water and shelter?

4 Dd theplve invillages or travel from place to
. plce?

5 Could they farm large areas for toed™

Part2 .

Toxday we still rely upon the jand and ts sorls 1t

provides us with many natural resources But

we an change laige areas of land with our

advanced technology and machines Mostof us
are not s close to the land as the Native

Amencans were Instead we use mxhinesto

alter the land to get food, water, and matenal *

for shelter in the process, we have both helped

and harmed the land
Using encyclopedias and your own
expenence, answer the following questions

1 List some of the ways out use of technology
has harmed the lanct

2 List some of the ways our use of technology
has helped the land '

3 Many scientists say that we shaukd use less
technology A bad decision coukd harm the
land for many years Other scientists say that
we depend upon the use of technology to
supply the goods we need and want We
should use more technology Which graup \
doyou thinks correct? Why?

Bt
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Activity, Masgc.er 8 . ’ \ﬁ_.
‘U.S. Hlstory Was Affected by Soils
" Objectives _ . - N

1 Studerits will condugt research to lst xhe‘reasons Amencans
_continually moved west dunng the Colonial Pertod and the first
one hundred years of our nation's history

2, Studentswill evalugte the criticat role that land in general and
sbils in particular had in this westward migration

3 Students will contrast this historical perspective with our
currentdependence upon the soils

Supplies Needed: research matenals

Since your students will be working in small groups on a report,

b key to this activity is organization You may want to present this

action plan to your students to help them organize

1 Select one of the questions for research

2 Conduct preliminary research on the topic

3 Create an outline . '

4 Determine what information you need to complete the outlme

5 Conduct research.

6 Decide how to present the information .

7 Selectvisual ads that can be used to help your presgntation.
Divide the class into small groups and discbiss the' ——~ ~~

tnterrelationships that exist among the land, soils, water, plants,

animals, and minerals Then ask your students to read the actwity

master, have them select or assign a topic to each groyp, and

have them get started éet your students know whether theend

result should be an oral or written report, or a more creative

expression such as a skit, play, or newscast Also set a deadline fOr

the presenlgeuon

R}

T
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CONSERVING SOIL
Activity Master8 ~

*in a play or other creatve expreshion .

U.S. History Was Affected

by SOI|S

The land 15 the suflacgpol the earth and aikits
naturatresources tHe plants the Snimak
minCraly and more important the sods The
Urdtesd States s anation blessed with large
arcas of fertile sods 1t was catied aland of
abundance by early explorers ang settiers They
<ame from Europe in the 1600 s.and 1700's
When they arnved they found targe torests for
tnmber They found many animals 101 ther fur
pelts The solswere xhy source of this great
abundarce

The land and the so«l were also very
important fcom 182010 1900 Atthat tmeyhe
U'S wasiapidiy qu)wmg westward Most
Americans feit that they had the nght
westward into the Lounsang Purchase
Calforrid and the Oregon Temtory The
western sods were fertle The land was free
nexpensive As pioneers moved west, the
nation becametarger

Below are a st of questions about these two
periods of U'S history Gettogether in small
Qroups with your assmates Research the
topics Later, share the information that you
find with your.class 1n an Orabor watten report,.

1 Why did Europeans move 10 the New
World during the 1600 s and 1700's>  »

2 Descibe the be of atypicatfamdy during
the 1600 501 1700 ¢

3 What were land rushes? How did they

ongnate”?

-

*

’
‘

4 What was the Homestead At of 18627
Why was timpottant?

5 Why dud froneers move into the Great
Plans ?

6 Descnbe the ife of a pionect laanunnq
the 1850 s .

7 Whats the hstory of inventions such as the
stee! plow, barbed wire and waindmilts?

8 Whatdiffcultes didradroads have in the
westward expansion?

9 What advantagey dud radroads bemqia the
western poneeys?

10 Descnbe farming practices dunng the

17005 anct1850Q's and (omparolhomwm
modern practices

| How thd ths westward movement affect
the Native Amencans, thir agncultural
practces and therr use of the land?

2 How did minonty groups mfluence the
settlement of the United States? What has
beenther mpact on Amerncan
gnculture? «
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Activity Master 9

 How We Degrade Soils

Objectlves - -

1 Studentswill recogmze why human activity tends to degrade

soifs.

2. Students will state how human actwity degrades soils.™™
3 Studentswill explain why soil degradation is a senous problem.

Supplies Needed: reference matenals

N
Ask your students to work mndwidually to match the problems

with the facts Insome cases they will need resource matenals
The following are brief comments upon the correct answers that
youwll probablywant to mention to your students

1 Land with factories and homes built on it cannot be changed

back 1nto cropland. The cost would be too great.

2 The hazardous waste dump sites can add poisons to soils that

may notbreak down for hundreds or even thousands of years.

These same poisons may pollute water supplies. »

3 'Fewer crops are harvested from severely eroded soils Silt that

runs pff can cause water pollution. These solls are more ea5||y
eroded in the future:

" 4..50lls can become compacted under the heavy wenght of tractor

tires. Compacted soils arenot as productove and they erode
more quickly than non-compacted soils. Proper conservation
methods do overcome | these problems,however

5 and 6. The land caonot be used again foragriculture until itis

properlyreclamed Water pollution canresult and erosion can

‘behighssince soils are exposed. *

7 Water pollution can result from water that runs off the

feedlots. If the feedlot 1s on soil, it will erode more rapidly

. 8. Pesticides used to protect young seedlings can get into runoff

water and cause water pollution. Erosion can occur‘until the
trees are large enough to protect the soil

: 9 Paving the land for shopping centers, houses, or transpor tation

1

ERIC

permanently takes the land away from agriculture Paving also
speeds runoff during rainfall or snowmelt

~

=
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CONSERVING SOIL
ActuvttyMasterQ

%

- How WeDegrade Smls—

The following two Iists concern the loss of sod
quakty The first contains ten facts about sorks
The second lists the problems that could occur f
sols degrade The problemns are relatedito the
facts Match the problem wath the related fact
Then place the letter or letters of the problem in
the'space besde each fact
The Facts
A 1 Eachyear675,000 acres of Amencan
croptand are changed into other
uses Thisisequal to a one-third mile
stp of land'stretching from New
' York to Cahfornia

4 pounds of trashevery day This
of trash is usually buned in alandfill

feediots

next 40 years

7 Qver 150 million kvestock are sold
each year for food Many of these
animals spend part of thesr fivesn

AE o There 1s about one car for every 2
people lving inthe U S Many square

¢

S

ACDE ¢ £xhU S atizenthrowsaway about

D _ 2% 8 Nearly $1 billonof forest products
are sold each year The amount sold
per year s expected to double in the

AB.D 2 Scenustibhave found over 6,000 miles of sol have been paved to make
dumps leaking barrels of room for these cars
* hazardous wastes More fundings are N
expected

The Problems
A Theland for practicat purposes can never
again be ysed for agriculjure

C.D.E 3 Upto22tons of 1opsotl are eroded
eachyear from an acre of landin
certain regions of the countey This i§
about 11 pickup truckioads of so
}vom anareathe size of a football . 'm"\‘mhe soils for many years
reld

C Thesoi can grow fevver crops

B8 The amount of chermicals can buikd up and

«

E 4 Farmers now use larger machines for D Nearby ot distant water supphes can become
> planting and harvesting their crops | polluted
As a result one farm worker now » £ The sos could erode more rapidly
supphesfoqd and fiber for 78 people * ' .

ACD.E 5 Nearly 3 biflon tons of minerals are
mined eachyear Themineralsare
made into steel, glass. and many
other items

T




- Activity Master 10 P
Soil Erosion: ‘
-~ Howlt OccursgPart 1 e
’ Objectwes
1 Students will identify focal examples of sheet, al, and gully
erosion

2 Students will dascuss how sheet, ril, and gully erosion occur -
3 Students will hstwhy sheet, nll, and gully erosion occur

i'upphes Needed: stream table (commercial or homemade)

Ask students to brainstorm reason’s why erosion is a serious
‘economic factor List the reasons on the board, Students should
realize that soll erosion is senous and has an impact on all of us
-———waeuﬁmpaﬁt&wouid'bﬁhecosfo
harbors Thiswould increase taxes Inaddition, food costs could
. rise sinceeroded soils are less productive. -~

Emphasize the fact that 6 4 bilion tops of soils are eroded from
U S. land eachyear. This amount of soil would fill 320 million
¥ average-size dump trucks if each truck carried 20 tons of soil. if
these trucks were parked end-to-end and were 25 feet long, they
would extend to the moon andthree-quarters of the way back

Describe the three types of.erosion caused by moving water
and have your students fill in thechart. Then ask your students to
- search for examples of erosion in their community and answer the
remaining questions If thisis not possible, youcould take
photographs using slide film and project the shides in class You
could also search for examples on the school grounds.

You can.demonstrate the types of erosion in the classroom in a
commercially purchased stream table. (if you do not have access
toastrearn table, you can make one out of a shallow, ngid box i
linggaith waterproof plastic. Fill the box with sand.)

Sprinkle water down the sloped stream table Controlling the
amount of water and the slope by trial and error, all three types of
erosion can be demonstrated. Demonstrate the effect of slope
and vegetation on erosion

N
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Activity Master 10

CONSERVING SOIL

Soil Erosion:
: Howv It Occurs, Part 1
, { )

Erosi0n occurs when the 50415 moved from one ' .
place 1o another by moving water or wvind

Three types of eroson are caused by moving

water’ sheet, rdl, and gutly erosion Your

téacher will describe the differences between

the types Use thatinformation to fillin this

Chart .~

Type of

Eroson___ Description Caudes

" Sheet

8

L

LG

Gulfy‘

Look through your Cornmunmty for examples of

. these types of soderoston Whenyoufind |, '1
them, photograph or draw pictures of them ‘.
Then answer these guestions

Sheet Erosion

Where did you see sheetercsion”
. j .

How did you know sheet erosion had occurred?

Why did sheet erosion occurin this area”

Rill Erosion
Where did you see rilt evq'on’ &

How didyou know that rll eroston had occurred?

)MQ.Q»d 1§ erosion OcCur In ehk{a”

Gully Erosion
Where dd you see gutly erosion?

How did you know thatgully erosion had occurred?

Why did gully erosOROCCur n this area?

b

o
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Activity Maste} 1
Soil Erosion: How It Occurs, Part 2

] Objectives

" 1 Students identify tocalexamp@&of fand shppage and wind
erosion

2 Students will list why land shppa?ye and wind erosion occur
3 Students will rank the erosion prdblems 1N their community

Supplies Needed: none |

Students should be able to answer tt%e'tfue -or-false questions
onwinderosion and land shppage frdin information gained from
prevbus activities Otherwise you coqld ask forvolunteers for
estion-at atime Explan toyour
students.why each question 1s true or false .

. Next your'students can search for examples of wind €rosioRy,
andland shippage Wind erosion can be difficult to see Evidence
indudes very small dunes of silt and sand around rocks, trees, and

2 other obstructions to the wind They somewhat resemble snow '
dnfts but are much smaller Another clue s gritty dust on window
sils i your house Land slippage 1s more common along nver-
banks and steep road embankments.

As the final actmty, review the five types of erosion Then have

. your studentsrank them from thelargest to the smallest for your

area The problems may vary within your community To obtain

rankings, they can inteérview local farmersor the ity manager Or

they can use personal observations. To determine the actual

ranking of soil erosion 1n your location, contact your local Soil

Conservation Service or conservation district office

v . !
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CONSERVING SOIL
Activity Master 11

Soil Erosion:

) ’

How It Occuirs, Part 2

"t Activity 10 you leatned how muving water

causes sheet rll and quily erosion Sod s also
moved from one location to another by the
wind agd by land skppage Wind eramon i a
greater factor nthe Plains States but it canbe
seen anywhere strong winds move across bare
?:)«‘

Answer these true of false questions to fearn
more about wind erosion Place a Ton the hine if
thequestion s true of anf ifthe question s
false
___F_ 1 Wind erosion 1s worse in forosls andin

the mountains
___1 .2 Soisthat are covered withmany trees
and other plants erode less often than
uncqvered sois
T 3 Wind erosion is more likely 1o occur at
T high wind speeds
___F 4 Wind erosion isgreatly affected by the
amount of rainfall the greater the rain
the greater theloss » .+
T 5 'Some sois are more easily esoded by
T windthanothers

Write the answers to these two questionson
the back of this activity-sheet 1 Where have
you noticed wind erosion in your Communty”
2 How did you know 1t was wind erosion

B

Largest problem L3

.

Sods are also groded by land shppage Land
shppage occurs When large blocks of sol move
downhifl. Answer these questions to find out
more aboutiand shppage

_§ 1 Moving soil wathabulldozer tofilin a
) gully 15 an example of land shppage
1 2 Catforrva has many mudshides durng
the rainy seasons Thev damage homes
and50ads These muaslides are
examples of land shppage
1.3 Land shppage canoflen be seen along
steep road cuts
1 4 Frequentireezing and thawing can
also cause sol to move down hills. This
can be seen on fam fields during the
winter
£ 5 Land shppage damades more land
than any other type of soil erosion

Descibe any land shppage problems that .
occur 1N your, commurnty on the other side of this
actwty sheet Tellwhy and where R ocqurred

Sheet. nll, gutly, and wind etoson as well as
land shippage are five types of soll erosion in the
spacebelow place the five types of erosion in
order Begin with the largest problem in your
area End with the smaliest probler\un your
ared

Locaton of problem

'

S}nallest problem — -
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ActivityMasteHZ o
Soil Erosion: How It Affects Us

Objectives )
“T Students will conduct research on the Dust Bowl era

2. Students wilf compose short stones about the impact of the
Dust Bowl on the individual

Supplies Needed: research materals

Begin by asking students to read the first paragraph of the activity
sheet Then have them brainstorm other ways that soil erosion
affects us. List the answers on the board Students should
conclude that there are no benefits to sl erosion

Nex{your students should read the remaining part of the
activity sheet You can add any other information to emphasize
the tragedy of the Dust Bow! Yoy could also read all or portions
of the first chapter of John SteinbecK’s The Grapes of Wrath This
short chapter inchides a realistic deScription of what the dust
storms looked hike. italso has a brief section on how the storms

affected farmers . '

T6 conclude therlesson, ask your students to conduct any
research that they need towrite a shortstory orother creative
expression. Students could read books about the Dust Bowl eraor
read articles in magazines from that time (Most large ibraries
keep backissues of periodicals in storage ) Students could also
interview persons who lived then Contact your local Soil
Conservation Service for nformation on how the Dust 8owl could
have been preventéd The short stories or other forms ef creative
expression should be written as if the student ved through the
Dust Bowl

You might also invite a person that lived during the Dust Bowl
eratospeak toyour class Or, as an alternative, tape record an
interview with that person Such an expenence would be an
excellent culmination to this activity

.~

'
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CONSERVING SOIL
Actvity Master 12

-~

Soil Erosion:
How It AffectsUs - - - :

8 Thousands of unem , foor farm
familres left the Dust a Many of

em headed for Calfornia They often
- ame migratory warkers lving in camps
9 Th

l

SOt er0si0n 15 an expensive national problem
Eachof us pays for itn higher food bills and
highertaxes Eroded soils can not grow as much
tood per acre St and sediment niust be dug
more often from our harbors and nvers to dear
the way for 8oat and ship traffic

Thy/ Dust Bowl era s the best example of how
erosiog can affect people The Dust Bowt
occurred during the 1930 sin Texas, Kansas,
Oklahoma New Mexco. and Colorado
Drought and harsh winds created large dust
storms Eroded soi filled the skies The sun
looked blood red through the gray haze Farm
equipment, houses, and roads were buned Sol
was blown so highinto the air that it teaveled as
far away asWashington, 0 C
Read these facts about the
DustBowl era. .
The naton was m the Great Depression

was a sense of gloom, confusion,
miser}, and hopelessness among the many
peopletwhio fived in the Dust Bowd

10 The Dust Bowl was caused by a

combination of three factors the Great
. Depression, drought, and poos agncuttural
practces .
Haw would you have felt lving in the Dust
. Bowl era? Would your family have left? Where
would you have gone? What would you have
~———tqne?

Think about these questions, then wnte a
short $tory or other Creative expression about
the Dust Bowt itneed not be long;just a few,_
paragraphs will do If you néed help, use oneof,

Jobs were scarce and money was 1h short these sentencesto get you started

supply “Chustmas of 1937 would have made Mr
2 Tough prainie grasses were replaced with Scroogehapy

less drought resistant crops of cornand “The porch swing banged behind me as |

wheat

Many acres of rangeland were Overgrazed

and were left bare or wath little cover crop

Asenes of severe droughts occurred in

1931,°34 36 and 37

Milhons of acres of corn and wheat

withered and died in the Plains because of

the drought te

6 Farmers could not make payments on
loans Many lost thewr homes ?nd farms to
banks and loan companies

7 Huge duststorms eroded the soils In some
places from two inches to one foot of
topsoil were lost

w

&

w

tried 10 escape the tembile heatof the long
afterncon ”

"As a rural mail carneri hated the letters I had
10 deliver from banks to small farmers ™

‘No one answered my question Wouki we
have to leave Rex behind?” .
Pa kicked atthe dry stubble—all that was
left of a promising spring crop

We could have prevented the Dust Bowhif
onlywehad '
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Activity Master 13’ .
Why Conserve Soils?

5

Objectives

1. Students wll telt why solls can be called one of our most
valuable resources

2 Students will categorize reasons for conserving sous as,
humanitanan, economic, stewardship, environmental, or
aesthetic .

Supplies Needed: none -

The t5%ords at the bottom of the page are hidden in theword
" _puzzle and are used to fill in the blanks of the statements Each of
these statements is a reason we should conserve soils.

List the five categories of soil conservation reasons on the board
and explain theirr meaning to your students. Then have your .
students categorize each of 15 statements on the activity sheet
Students can place the following abbreviations on the space
before each statement HUM for humanitarian reasons; ECON
foreconomic, STEW for stewardship, ENV for environmental
and AES foraesthetic. It is possible that one reason may fit into
more than one category Ask your students to brainstorm other
examples for each of the categories. Conclude this actiity by
asking the question, ""Why can soils be called one of our most
valuable natural resources?” Clearly all of the reasons listed on the
activity sheet and those brainstormed by your students answer

thequeston. -

+

a
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CONSERVING SO1L
Activity Master 13

., Thereare 15 words hdden inthis puzzie These
words are listed below Try to find as many as
you €an You can cicle them across. down, and
diagonatly Theletters of cach word are always
n order Then use theletter of the correct word
to fillinthe blank in these statements

8 (FYA R M L
zlula R P O U
H KTDQCLL
() ’
c] ¢ K%JQCEN
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NKTZE%\&VGA
s{8]1]lc D LN X Q
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Ww FW 1 LD L I F
PP R O D U C T 1 V
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—— 1 Soilsare one of our most valuable
h -
— 2 Severe soil erosion can lead to water

1
—- 3 S0l _k_mustbekepthighto
produce all of the food we need
¢ = 4 Peoplen many developing nations
wouldbe _ g_ without food ad
fromthe U S

Why Conserve Soils?

— 5 Prosperous, productive farms

provide uswithbeautiful _| _aswe
- travel along our nation’s highways
6 Windbreaks and other sorl
conservation practices Create homes
* for birds, rabbnts, foxes, and othey
kindsof _ o

-~ 7 The _t dependsupon productve

sorks

——'8 US foodadhelpsmeetthe 1

needs of many peoplendeveloping
natons

—w 9 More than4d0 yearsafter the Dust

Bowlera,

_m__sstllanatonal
challenge

——10 Sodorosion can increase the pnce of

the _e thatweeat »

——11 Mudshdes, guthes, snd muddy

—12 S0l _a

waterace _n_‘tolookat |
18 an important patt of
prosperous farming

¢ __octurs when there are severe
food shortages in an area

~14 Everyday, moreandmore _d s

lostto non agncultural use

15 foodisamaor b thatwesellto

TO mnangw

nations around the world

o ]

consenation
export

famine

farmland

food

future

hungry

natural resources,

)

3
k
I
m
n
o]

nutntonal LA
poliution -
productmty

scenery -

soil erosion B

ugly < -
wikdife
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Activity Master 14 ‘ -
Managing Soil Resources

Objectives S

. .
1. Students will investigate the history of the.Soil Conservation
Service (SCS) and soil conservation districts. ‘

2. Studentswill locate therr local SCS and soil conservation district

offices. o

3. Students will describe the services offered by their local SCS
andsoil conservation district offices.

Supp|i\g;,' {Needed: research material o

Begn this activity by asking your students to read the top of the
activity sheet. You may decide to add any additional information
from the guide or other resources as a supplement. Students -
could also further research the topic of soil conservationin a
library. They could focus on former national figures such as Hugh
Hammond Bennett, the first Chief of SCS, or Louis Bromfield, a
prominent writer, conservationist, and farmer. They could look
under these subject headings for appropriate topics:
Conservation, Natural Resources, Sol Conservatior, orSoil
Erosion

If a local individual or group (such as youth groups, the League
of Worhen Voters, or the Audubon Society) has asignificant role in
conservation, students could reporton their activities Local

" libraries and historical shcieties are good sources of this

information.

* Students should first use their home telephone directory to find
the offices of the local SCS office (listed under U*S. Government,
U.S. Department of Agriculture) and the conservation district
(listed under State or Gounty Government). Next you could .
contact the offices and obtain needed information for the
class. Otherwise the offices may be overrun with calls. It may be
helpful to ask a conservationist from these offices to speak to
your classes Students should yvnte alist of questions to ask the
speakers. Such aresource perdon would be an asset for this and
the remaining activities of this lesson. ’

L]

o

CONSERVING SOIL
Activity Master 14 .

R, ...
Managing Soil Resources

Dunngthe Dust Bow era, many people became
very worned about sod erosion As aresult,
three cooperating agencies were created They
help Amencans conserve sods All three are stil
working together tohelp us use sod resources
wisely

The Soil Conservation Service (SCS) was
formedin 1935 RspartoftheU S .
Department of Agncutture This agency has
offices in almost everycountyinthe U S its
headquarters are In Washington, 0 C The SC$
conducts sod surveys it also researches
conservation methdds and shows citizens how
to usesoil properly Animportant ob s toge
land owners information to help them conserve
sol and water

Soil Conservation Service

Another USDA agency, the Agncultural
Stabikzation and Conservation Semce (ASCS),
provides cost-shanng 10 land users for
conservation work

A third urit isthe soil conservation distnct
Conservation distnicts are located inalmost
every county. They are a branch of the focal
govemnment In 1937 President Frankhin
Roosevelt asked the states to pass laws
permitting conservation dstncts to organize

Agroup of people who are esther electedor
Spponted areincharge of the distnct Theysat
local.conservation pnontes

With the help of ybur teacher, answer the
following questions about these two agencies

Under what ksting in the telephone book would you find thes agency?

—
Whats the telephone number.and address of your kocat SCS office?

Whatrecent prosects has your locat SCS office worked on?

——t

How can your kocal SCS offie help the Iauoo»((w
»

Soit Conservation District \.
Underwhat ksting in the telephone book would you find this agency?

o

0
.

What s the telephone number and address of your local office?

S

Wpy recent projects has your local office worked on?

|4

2 .

How can your kocal office help the landowner?

v




\Acfcivity Master 15
Managing Water Resources

Obijectives ‘ *

1 Students will define a watershéd. '

2. Students will sketch the watershed of astream.

3 Students will describe the hydrologic cycle.

4. Students will summarize the importance of properly managing

soils and surface water runoff to minimize erosion and water
pollution '

Supplies Needed: U.S Geologic Survey topographicmapor
( L road map of your community, tracing paper

Students will need to know the definition of a watershed and the
basic principles'of the hydrologic cycle for this actwity. Begin by
providing this information to your class. Then describe how to
outline awatershed on a map. This can be done by drawing a line
around a waterway along the crests of the highest ndgetops. Qn
a 7'2>-minute-scale U.S. Geologic Survey topographic map, this
can be done using the elevation contour lines. On a road map or
on the activity master, draw a line roughly equidistant between
adjacent waterways. Haveyourstudents do this for alocal stream,
using tracing paper and maps.

Help students draw the watershed for the Little Green River on
the actiVity master. Then answer the questions as a class exercise
Have students read each question, then ask for volunteers to
answer them. )

The following.are possible answers:

1. All the land area that drains into a particular stream or stream
system. .

2. See dashed line on map.

3. Brown andfull of sit.

4. None. They are in different watersheds ;

'5: Soil Conservation Service and the local soil conservation district.

6 Upstream along the Little Green River, and within its
watershed. .

7 Itcould cause more silt to enter the Little Green River, it could,
also cause more frequent flooding since water could run.off
the fields faster, .

8. Dark, rich, and full of organic maet and Iiving organisms.

9. Soil and water management practices affect the movement of
water within the watershed, not between watersheds.

»
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CONSERVING SOIL *ﬁ“
Managing Soil Resources

Activity Master 1S

I T,
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~
GREEN RIVER

. 1 Define the term “watershed ™

2" itine the Ltle Green Rver watlisheq (S'0%n 3 dashed kne ) 7

P
3 The person that owns Pleasant View Farm practices poor soil conservaton Descnbe thewater that
flows through Riverdale after aheavy ram

4 What effect would poor soil conservation on Pleasant View Farmhave on Wood Creek?
Why?__

5 The citizens of Rverdale are angry because the Liftie Green Rever floods every sprng ftisalso brown
? withsilt after every rain What localgovernment agenciescanhelpthem? _____—

! ] " )

, 6*Suppose you are a soil conservationist Where would you look for the source of Riverdale’s water '
s/ problems? ¥ ! e .

’

.

_

7 Suppose the person that owned Pleasantview Famm allows cattie 10 overgraze the fields The
pastures are almost bare Whateffect(s) would this have on the Little Green River?

8 Descnbe an deal typeof soil 1o prevent runoff and soil erosion for the owner of Pleasant View

- Farm - *&;

a

9 Why s the watershed an important unit of land tostudy n soiland water conservation? — %

ﬁ -
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Activity Master 16

Matching Land Use with Soils

Objectives
1. Students will examine a simplified soil map and observe soil *
N types

2. Students will search for examplesof problems that were
created because land use was not properly matched with soil
types.

3 Studentswill evaluate a land use suggestlon given soil types on
asimplified soll map.

Supplies Needed: colored transparency markers

Describe for your students examples of problems that can result

from not matching land use with the proper solls. Ask your

students to search for similar examples in the newspaper or in
<o . therr community. '

Project Transparency 3, A Soils Map. Point out the cardinal
points on the map. Also paint out the town and buildings, rvers,
and ather land features on the map. The soil types are shown in

L red Once your students are accustomed toreading the soll map,
have them work on Activity Master 16

1 ’

-

STV hHhwN =

Emphasize that soils are a imiting factor in using the land
Obtain a soil survey for your county Show it to the class and
. describetsuse Have students search for thewr homes on the map

Possible answersinclude: N

Celing-A and Celina-B
BrookstonandRoss
. No Because itis subject to frequent floodhg
. Brdokston andRoss
. Farmung or a park or play area
Homes in the southern part of Union are built on the Ross and
Brookston soils,which have severe imitations for homesite
location.
7. Celina-A and Celina-B. Brookston and Ross if buildings are
placed on'higher ground .

Conclude the lesson by stating that Union wants to expand

1

westinto theland across route 48 People want new homes,
stores, and a park. -
Ask a volunteer to shade the areas on the transparency where
they would put homes and shops (on the Celina-B soil). Then have
a volunteer draw parallel hnes on the transparency where they
would put'the park (on the Brookstonsoil).
Note: The chart trom this actwywe needed for
Activities'17 and 18
Q
.

<
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CONSERVING SOIL
Activity Master 16

»

Matching Land Use

with Soils

I

Look closety at the sois map on Transparency 3
it an tustraton from an aenal photograph
The sorl types are outlined in ted

Thischart s a summary of information about
the soiks foundon thismap 1115 aken froma
soil survey Thechart It the types of
hmitations that are placedon land use bysods

S

4 Onwhat kinds of soi would you expect to
seelarge pooks oftvater afterrains?

S What type(s)of landuse wouldyou 4
recommend.on a Brookston (Bp) so?

T (Seasonally high water usually 0ccugs in wint
andearly spring ) s 6 What evdence of poor land use canyou see
Use thisinformation to answer questions in the town of Union?
about the sod map .
. 1 Which sods are the best for bulding homes, 7 On what sors would you recommend
stores androads? . . budding apark or play area?
2 Which sonls are the worst for building homes, .
1 slom andmoads? -
3 Should any homgot factory construction
takeplaceonaROsssod? __ Why?
' L
Construc-  Parksand
Homesite tion Play
Soil Description Farming *  Location Streets Areas
Brookston  Vetydark Sevore | Severe Severe' Moderate
{Bp} grayshbrown, seasonally , seasonally seasonally seasonally
poorly drained high water” hghwater highwater o high water
' CelnaA  Browntodark Sight Sight Shght Shght
(Cea) brown runoffis -
stow
Celina B Brown 10 dark Shght ) Moderate,  Moderate  Moderate
N (CeB) brown runoffs subject subject subgect
! medum fast : 10 €10310n toeroson  toerosion
Ross Verydark Severe Severe Severe Severe
. (RS) grayshbrown frequent frequent frequent frequent
welldrained, flooding flooding flooding flooding
sandy in places
R e ¢
L3
. , i
~
. —~ -~ he
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JActivity Master 17
Rural Soil Conservatlon Practlces

Objectives

a ™
1 Studegts will describe soil conservation practices that are
commoNn the rural environment. (Many of thesesoll
conserving methods also work well in cities or suburbs )

‘ 2 Stddents will investigate their communities for sol
' conservation practices.

3. Students will recommend a conservation practice for problem -
areas that they find .

4. Students will recommend conservation pracnces for the areas
llustrated in Transparency 4

Supplies Needed: different color transparency markers

After students have read the activity sheet, review the rurat soil
conservation practices Thenproject Transparency 4 Itisa
simplified topographic map of an undeveloped areawith soil
types (described in Activity Master 16) superimposed over the
land features. - \

Explain to your students how toread the map. Point out the
elevatlon contour lines, soil types, and other land features State
“ that this1s a map of a farm Ask students to give suggestions of
conservation practices that can beused in the different areas of
the farm. They should refer to the soil €hart in Activity 16and the
fact sheet in Actwvity 17 to make their land use decisions

First ask your.students to help you outhine the agricultural fields
Use a dark- colored marker to outline the fields on the .
4 transparency. Begin with conservation tillage, the first method

Iisted on the fact sheet, Have your students suggest areas on the
map where this type of tillage can be used th.conserve soil Write
the name of the conservdtion practice on the transparency.
Continue down the st of exght practices on the fact sheet Ask
*+  your students to suggest areas on the map where the remainihg
v conservation methods can be used Write those names onthe

transparency with different coloremr;efrs’@s,smjﬁamw%e’w

shown on this reduced image ofH réncy 4. Note that several

/"_,_,metbedﬂarrbﬁb’sid Inonearea ‘
If students have difficulty starting, give this example. The

. Brookston sors have problems with seasonal high water i

Drainage tile buried in these soils could help remove some of the
water from those fields with Brookston soils_

Fence Row

—

can be used on
alt fields

Tile Drainage

ur Planting
and Strip Cropping
or Terracing

Gp Rotation and
onservation Tillage

assed
aterxGay

O




Activity Master 18 | .
Urban Soil Conservation Practices

Objectives

1. Students will describe soil conservation practices that are
common in the urban environment. (Many of these soif-
conserving methods also work inrural areas.)

2 Students will Investigate their communities for soil
cqnservation practices. -

3. Students will recommend a conservation practice for problem
sgareasthatthey find. -~ :

i .
4%Students will récommend canservation practices for the areas
llustrated in Transparency ¢ ‘

L/ > ,SuppliesNeede_d:dlfferent olor transparency markers

After students have read the activity sheet, review the urban soll
conservation practices. Then project Transparency 4. Itisa
sipphfied topographic map of an undeveloped area with soil
types (described in Activity Master 16) superimposed over the
land features ]

Explain toyour students how to read the map. Pointout the
elevation contour lines, soil types, and other land features. State
that the class has just beén asked todesign a suburb in this area
Ask students to give suggestions of where to locate a subdivision
ofhomes (including streets and roads) and one or more parks,
and to tell what soil conservation practices can be used during

-cdnstruction. They should refer to the soil chart in Activity 16 and
the factsheetin Activity 17 to make therr land use decisions

Ask your students to help designa housing subdivision
(Possible answers are shown on this reduced imageof
Transparency 4.) Draw the suburb—including streets and access

! roads—with a dark-colored markeron the transparency Then
draw one or more parks, using different colored markers
Continue down the list of urban conservation practices on the
fact sheet. Ask your students to sugge’stwhere and how these
methods can be used during or after construction Write the
names of these methods on the transparency Note that several
methods can be used in one area

\ : If students have difficuity starting, draw in the subdivision as

shown on this reduced image and ask students why thisis a
correctland use . '

Note Nohome

construction on
Brookston soil

Parking

Lot )

Sandy River




qrowmg EnoughFood:
Maintaining Sonl Productivity

0

Objectnves

1 Studentswill determine how soll productivity 1s a major
factoron our level of Iving.

2 Students will analyze those factors required to main Sm soil
productivity

3. Students will list those practices of modern agnculture that
both add toand detract from 50|I productnvuty

Supplies Needed: none

Tabegin the lesson, ask your students to read the first paragraph
look at the charts, and read the first question. in the first question,
students compute the percentage of change for each factor from
1950 to 1980 To dothis, they simply divide the 1980 figure by
the 1950 number, then multiply by 100. Explain the meaning of
percent'change to your students. Students fill in this numberin
the chart and answer the remaining questions.

To give a balanced view to this actity, explain that certain
modern agnicultural practices can lead to aloss of soil quality
Economics requires farmers td use larger equipment, buy more
equipment, plow larger fields, and plant more row crops. This
leads toincreased erosion and possible soll compaction. State that
anincrease in the use of technology over the past 50 years has
resulted in the increase in productivity. But soil quality has actually
decreased

Conclude the lésson byasking your students these questions
What do you think caused the decrease in the number of farm
workers from 1950 to 1980? Makea prediction about the use of
agncultural chemucals in the year 2000. What effect would
continued soil degradation have onsoil productivity? What effect
could reduced soil productivity have on food prices? On'su pply?
What effect would lowered soil productvity in the U.S. have on
developing nations?

N T T
Maintaining Soll Productivity

The United States exports more farm products
than any other countryon earth Farmerscan
grow so muth food because soils are very
productive and bexause of technologral
improvernents (Productive sous can grow mose
foodon an acre of land )

Look at these three charts on soil
productivity, then answer the questions below

»

Chart 1; Factors Concerning Soil Productivity

Index of index of rd
+ Agricultural farm Acres Agricultural
Year  Chemicals Machinery Harvested Exports

Used™ Used  (nmillions (inmitlhons of
(1967 = 100) (1967 100) of acres) dollars)
1950 29 84 345 $ 101
1980 174 128 353 ° $2100
Percent
of +600% +152% v 10224 - 2079%
Cham_e_‘ -

*Pesticdes and Fertihzers

Chart 2: Percent of Farm and Non-farm Workers in the U.S.

Non-farm Workers
97 3%

Non farm Workers
878%

Farm Workers farm Workers
122% \ 27%
1950 » 1980

‘¢

Chart 3: Cost of Food in Three

Countries

US. Japan Russia

Average % of
familyicome 7% 25% 50%
used for food

1 Figure the percentage of change for each
factor from 1950 to 1980 Then place the
answers at the bottom of the chart (One has
been done foryou )

2 Food produttion changed by + 150% from
1950101980 Which of the factors
wncreased food production the most?

Agnaultural chemicals

The least? __Acres harvested

3 Agncuttural exports changed by + 2079%
from 195010 1980 Food 15 our naton’s
l3rgest export commodity

4 Between 1950and 1980, the percentage of
farm workers decreased from 12 2%to
27%.

S In 1980 a farm worker produced about six '
tmes more food for one hour's work thana
workerin 1950 Whywas this possible?
More agricuitural chemicals and more

machinery were used

6 Which country has the hardest ume
produang food? RussiaWhich produces
food most easily? U S

7 Suppose your family earned 320,000 a
year How much money might you pay each
year for foodnthe U S ? $3,400In fapan?
$5,000in Russ:a? $10,000

4
3

o
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Activity Master 20

Growing Enough Food:*

Disappearing Farmland

Objectives

1 Students will recognize that the irreversible loss of farmland to
other uses 1s a national concern Lo

2 Studentswill compare land use in ther communities now and
in the past :

3 Students will discuss the mterrelauonshups between .
disappeaning farmland and world food supphies.

Supplies Needed: reference matenals

Have your students read this activity and select the correct
answers After they have finished, read the statements and
provide them with the correct ehoices Emphasize the connection
between the abihty to meet the world demand for food and the
loss of farmland Point out thatif we continue to lose our
farmland, the United States may not be able to help feed the i
additional two bilhon people expected in the world by the year
2000 What might some of the consequences be if we cannot
grow extra food for export? ‘

investigate how farmland is being lostinyour area You can
easily tell by comparing current aerial photographs, soil survey
maps, or land use maps with those that are ten, twenty, or thirty ~ y

. yearsold Older land use maps can be fourd in old books about

the history of your county The maps and photos show how
people use fand at different points in ime  for agriculture, for
homes, for shopping areas, or for industry By comparning the old
and the new maps, you can tell how much land that was once
used for farming s now used for something else

Allow small groups of students to study the maps dose up
Help them find therr homes on current maps and that same area
on older maps. : ‘

You could also have someone from your community core to
your classand tell what the community was ike 30 or 40 years
ago ¢

AT

CONSERVING SOIL
Activity Master 20

7
ap—cy t

=Ty

Growing Enough Food:
Disappearing Farmland

f1llin the blanks in the story fromthe hstof
words below Each word s used only gree The
Sentence should gve you enoughdues to
choose the nght word

Pa )
John Smuth and his wife Dawn have been

rasng _ crops  and
on therr fagn for many years Now they are

_hvestock

havingaditfcult trmemakinga _ profit
Thei property o taxes 7_*kcepwng

The _ costs
and supplies are also r1$ing But the Sriths do
not get paid much mmbrefor ther

for farm machunery fued

The Smiths are __discouraged_wath farming
Atthe same tme the ___suburby __ae
expanding _Home buikders are hunting for more

tand ___ Theland s needed to buikd
houses businesses factones

and roads

Atocal_ bustder made 3 good offer
for thew farm and the Sriths sold
bu:lder houses
businesses roads
factones . subu:i)s
crops fand
harvest taxes
profit discouraged
costs hvestock

L]

Part2

Many other farmers face the same _problems
thatthe Smithsdid € Rural _ _areasare
being changedinto aties and sutwsits Evety -
yearweloseabout 675000 acres

of cropland  We lose land to these competing
uses _ reservowrs . transportation.
Carports _ and _ muning___ These
typesoflossesare _irceversible  The land

cannever beusedaganfol  agriculture

Inadditionwelose  forests __and

wetlands  eachycar This may make

_umber and _ wiidife  habtat 4
scarcen the future

Weshouldnotcontinueto  lose
farmiand this fast Hwiltbe more difficult to
growenough  food __forouruseand
for export :

Toacres mining
awports problems
agnculture reservoirs
food rural
forests transportation ’
rreversible wetlands
lose wildlife
umber

—me v r
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Activity Master 21

AHome for Wildlife .

Objectives . )

1 Studlents will describe'the role of food, water, and shelter in
attracting wildlife into an area

2 Students will tonduct a survey to determine attitudes toward
preserving wildiife habitat .

3. Students will seek information on whatis being done in their
communities to preserve habitat and attract wildliife  » -

Supplies Needed: none

Introduce this lesson by emphasizing that all animals need a place )

to hive or they cannot survive The location in whichwildlife
naturally exist, called a habrtat, must have ample food, water, and
shelter The type of habitat varies from one organism to another
List several plants and animals on the board and ask'your students
to describe the habitat needed to survive

“— Explain that the survey on the actity sheet has no correct
answers Itis searching for personal opinions. Explain how to
answer the statements, then have your students take the survey.
Next students can have an adult take the survey

Students should compute the average answer both for
themselves and for adults Compare the two averages A lower
average answer number reflects a general opinion thatitis
important to provide habitat for wildlife Have students,
brainstorr any difference in average scores

Conclude the activity by explonng what is being done 1n your
state and community to preserve wildlife habitat Have one
student group write a letter to your state’s department of natural
resources A second student group can prepare a letter for the
local government, A third student group can get information
from local conservation groups, such as local chapters of the
Sierra Club, Audubon Socrety, or Izaak Walton League Addresses
of such groups can often be obtaned from your local library or
_hamber of Commerce Ask each student group to report back

to class
N v

o
ct

CONSERVING SOIL
Activity Master 21 A H f W'ldl'f
: ome 1or vviiailiie
‘ . B
’ How important sit to preserve hormbs for Directions Firstread the statement Then
. widlife? There are many answers to this . wnte the number of the answer that best
quest:ion Many of the answers are based upon describes your opinion Use the following
personalopinions Read the fallowing number code for your answer
' statements Thenwnte your opnionin the
space provded Later play the ok of 3 Code  Answer
newspaper polister andread the same Guestion 1 strongly agree
~ t0ah adult (1t could bea parent) 2 - agree
- . 3 = noopinion neutrdl ’
4 - disagree
S - stiongly dlsogree}
Your An Agit's
. Opinion Opinion
. 1 Wemyst provide 3 home for wikdide n our Gities
andon our farms e S S—
2 Weshoukd not buid homes factores orroadsin
senstive widife habitats ) .
. 3 Weshould stop construction progects if they run .
! the habitatsof endangered wildhfe
A Backyards and school grounds are mportant <
places tO plant trees and shrubs to attract birds
andother widhfe -
5 1 like 1o watch birds and other wildtde
. N
6 | want t0 domore 1 protect the hatntats of
wildhfe .
Buikding homes and roads  less important than
presening widhfe habitat . —
It equa"wa\porlanl for farmers and for people
who lve 1n the ity to provide homes for wikdlfe -
Wild animals are an important part of our naton - f)
Wikife habtats are an mportant part of ity /
parks
Sumof Answers . ! L o
Average Answer o
- B o~ ! .
e *
-
- o - - v e
m:qq . 7
- -
e < OOC N IC IS
b‘% 3 2
Q
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Aétjvity Master22 ‘

Soil Pollution from Hazardous
Chemicals . . '

Objectives . - )

1 Students will summarize why hazardous chemicals are so
persistent in soils

"2 Students will describe how to prevent hazardous chemical
pollution in therr backyard, 'schoolyard, or other designated
area. ~ -

‘Supplies Needed: warning labefs from household products

To begin the actiity, ask students to read the introductory
material on the actvity-master” List the categones of hazardous
chrernicals on the board and ask students to give'examplesof =
each, Explain the term toxic and why itmeans more than
poisonous Then Jexplam why they are persistent in soils, and how
sofls can become potiuted. Next, have your students survey'therr
homes for products that are hazardous They should look for. = =
abels that contain words such as Caution;Danger, and Warning.
sStudents should fist these praducts on the activity master and

then write the message from a warning label thatthgy found

. . Discussthe need forsuch labels and the type of irformation that;

' ian warning labels Also mentioh that thefe are safer alternative’s

.

= to many chemicals-Have your students resgarctbiological contret
of pests and other alternates |

™ “Caliing on therr backgreund and experience, students wilkbe
able to evaluate the statemenitts Gthe bottom of the actity '
* master. . R

¥

Television news pragrams and newspapers quite oftencovera
ransportation acadent that has resulted in a spill of hazardous - °
chemicals. Have your students seartch for stich h'ei/ré everits and
then report them to class The class can‘also reseatch what canbe’
dore to prevent such damages from occuriing inthe future -

¢ ®

-

CONSERVING SOIL RS . o ...

Activity Master 2%

- 16 rase our food About ten percent of all

Soil Pollutionfrom-" -
. Hazardous Chemicals

M!emenls ‘Then place aP¥f

the statemeN” A proper way 10 use, store, o

dispmse of chetNgals Or place antif tisan

improper procedoye Onthe back of this sheet

tell how 10 correct ny impropef procedure

_11 sackpste the ohinhis car He
dumped the waste ol into a ditch behind
his hopsse

P2 Sueusesathick layer of mulchnstdd of

herbraides 10 keep weeds from growing

between the shrubs n her yard .

__1_3 Bill uses insecticides 1o kil every sprder and
insect that he finds in his garden

__k 4 Bethleaves open cantaners of paint
thinner and gasolirie in her basement

__PB 5 Amykeeps most of her household '
chemicals locked in a cabinet

__1 6tEredemptes a bottie of an unknown

There are oves.J0,000 chemicals used in
fdustry and at home Some of these chemicals
xeep us heaithy Others are used to make the
products we want Many chemicals are needed

¢hemecals are harmful to human health and the
envronment They are calied hazardod
chemicals Hazardous chemicals are classified as
B flammable corrosive, ragioactive, explosive,
angtoxc ’ 3
Once 1n the environment, some hazardous [N
chemicals remain there for years Théy can
betome tghtly bonded with sod clay partcies
Drgansms thative in the so do not break
downghe chemicals easily Nesther does
sunight, heat or morsture In addition,
hazardous chemicals can become stored in fat
tssues of anmals This can contaminate food
supphes. Animals hugher up n a food chain (for
instance “owls fish, foxes, and people) can store
more hazardous chemicals since they have a chemical on the ground betund his
greater opportunity to eat contaminated fold garage
* To prevent these problems, we must use, store, ¢ -
and dispose of hazardous chemicals carefully '
What are some of the hazargous chemscals that ’ .
youuse at home? . -

4.

/

Check at home . : k3

T

Write down the warning labet from a priduct
” that you ghink s hazardos
12
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Activity Master 23 s
Surface Mining and. Reclamatloh

Y

Obijectives / v
1 Students will'explain soil and water degradation that can result
from improperly reclaimed surface mines N

2 Students will describe how proper reclamation reduces soil and
water degradation

3 Students will identify the costs and benefits of proper

B .

reclamation.
Supplies Needed none

Beginthe lesson by defining the terms surfacé mining and
reclamation to your students. Surface miningrefers tothe
practice of removing mineral resources that are ator just
beneath the surface of the ground it s also called strip mining
Reclamation is the process of restoring strface-mined areas back
to the condition they exhibited before mining.

Your students should have ittle trouble 1n ordering the steps
of reclamation listed on the activity sheet. However, they will

-

probabsly need help telling why each gtep isimportant Pivde your

classinto four groups. Each group can research one of the steps
andgeportbacktoclass. -

Todo the second part of the actlvuty, students will need to

nderstand the concepts of benefits and costs as they applyto a

clamation project Benefits are the positive features that result
fromreclamation. They candnvolve environmental benefits—
reduang levels of pollution, returning the land to productive use,
or creating recréation opportunities. Ahother type of benefitis
the value (in dollars) obtained from the renewed productivity of
theland Thisis an economic benefit.

Costs are construction expenses forequipment, personnel, and

supplies needed to carry out the projectNhese can-be called. ewmwmn 4

economic costs.) Costs can also refer to the damage to the
environment that could occur if the project was not carned out
orifitis not properly done (These canbe called environmental

" costs.) In the case of mine reclamation, damages could be the

erosion and water pollutlon and the destruction that could result
from flooding in communities downstream from the project.
Other damagesJypclude ioss of: recreatlona|0pportumt|es or the
joss of fand from icUltural use n

RICT 7 o '

-

CONSERVING SOIL

Activity Master 23

‘Surface Mining-and

Reclamation

Thrs chart cuthines the steps involved N
reclaiming a surface mine THe order s
scrambled First rei?.each sentence Then place
a number 10 the firsf column showng the nght
order Complete the chart by tellng why each
of the steps 15 1mportant You mayneed
textbooks or other books for help

Description of
Reclamation Step

Order

Why is This
Step Important?

.

4 Plant a cover crop of geasses or
native treesand shrubs

To reduce soil erosion and put
the land into productive use

- -
.

mne

o

I
1 Push the rocks and sod nto the

To bury large boulders and
rocks and 10 reduce the
problem of acds’draining from
themine ¢

Spread tapsoi ofer the area

To placé alayerof productive
soil over sterile rocks and
subsoil

) Smooth Over the area to nearly
the orgingl shape

To ehminatedeep holes and
steep chif fs and makearea
scenic

¥ !

L

. Some of these statements kst the benefits of
reclamation Others listhe economic costs of
reclaming a mune Stillothers descnbe the
darnage to the land that can resutt fromno
reclamation Yos can think of ths as an
environmental cost Ple a B in the space by
the statementif it descnbes abenefit Placea C
fitisacost
€1 Hinotrecsmed, the land cannot be used

again
8 2 Soileroson s aimost stopped with
proper reclamation
€ __3 Redlamation needs large earthmowng
equipment, fuel, and people torun the
machines 4
8_4 Thelandcan beused as pastore for cattle
- and ather hivestock if properly redaimed

85 Parks and golf courses can be buhaﬂef

reclamation

C_ 6 Nearby water canbecome pohuted wnh

erosion and acds with ifipropet .
teclamation

C 7 Thepnceof mined minerals wilgoupasa

resultof reclamation
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Activity Master 24 ) B

Recyding Organic Wastes .

3

Objectives .
1 Students will restate the sources of organic wastes that must
be disposed. .
2. Students will describe the advantages and disadvantages of the
recycling of organic wastes .

.Supplies Needed: none -

Begin thelesson by descnbnm concept of recycling-Then
describe organic wastes to your students

. Recydling, in this example, refers to the following sequence
1) Food 1s grown in soil 2) The food is used. 3) Food and other
organic waste products are then returned to sails as organic
“wastes. 4) Soil drganisms break down the organic wastesinto the
nutrients 5) The nutrients are used by new plants astheygrow.

. Organic wastes are called sludges byindustry. They arethe
hquid, semi-solid, and solid matenals thatare, for example, left
over from food processing and sewage treatment. Thesesludges
areloaded ont® trucks. Often the trucks duve onto fields before -
planting, onto pastures, or onto reclaimed surface mines. The
trucks spray or Apply thewastes In even and specified amountson
thesoil .

Have your students read the activity and answer the questions
Review your students’ answers. '

You may wish to explain composting of household wastes to
yout students Thisis a practical alternative to wastedisposal and
. recycling that your Stuglents can do at home. Several references
are isted 1n the resource guide. Your students could alsoresearch
the methods of municipal sold wasteslisposal that'are used in
your community -
. Conclude the lesson by asking your students to categonze the
facts as advantages or disadvantages to the recycling of orgaruc
wastes ANl of the facts &kcept 6, 7, and 8 are advantages .

CONSERVING SOIL
Activity Master 24

Read these facts about organic waste recychng
Then use the facts 1o answer the true or fakse
questons. In the blank after each angwer, wnte.
the number(s) of statements you used to reach
JOour answer

1 Organic matters.a valuable ngredentin
sod Farm sods are gradually losing organic
matter

Thetopsor used to rectamt surface munes
should have a large amount of organic
matter

3 Sewage treatment plantsare a source of
org'&}g wastes that must be disposed
4 Food processors and other companies are @
source Of organic wastes that mystbe
- disposed
5 itis possible 10 recycie many organd
wastes We can spread them on the land to
add orgamc matter tothe sod
6 1115100 expensive 10 spread organic wastes
onland thatss fir away from a source
7 Hazardous chemicals and heavy metals
(such as mercury, copper and lead) can
pollute organic wastes. R
8. Polluted Organic wastes are a heatth hazard
when spread on farm fields
9 Wecan test organic wastes for poitution =
before they are spread on fields
10 We will benefitif we recycie organ: Stes
carefully .
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a Allorganic wastes are safe to .1

use on corn fiekds

b Poliution-free organk wastes
can help farmers buid up thewr
soils

¢ Large ates do not make
enough organk wastes

d Reclaimed mines are a good
place tospread organic wastes

e It better to dump organic

\ wastesinto alapdfill itstoo

hard 1o spread them on fieids

f ACahforrva farmer couldnot .
use wastes from a food
company in Ohio

g Recycling organic wastes will
notbe anmportantdsposal
techruque -The poliution
problem stoo great
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