INTRODUCTION

Soil istheEarth'sskin -- anatural covering formedthroughout theagesby theforcesof nature
actingupon nativerocksandvegetation. All lifeisultimately dependent upontheproductivity
of soil. Therefore, itisimportant weunderstand the capabilitiesand limitations of this

resource.

THEACTIVITIES

What DoY ouAlready
Know About Soil?

What'sThis“Duff” on
the Forest Floor?

“Dirt” Data

| AnalyzetheDuff Data

Slope -- it’ sthe Aspect

Soil Savvy

TIMEREQUIRED

30to45 minutes

20to 30 minutes

45minutes

30to45 minutes

20minutes

45minutes

Investigating Y our Environment UﬁS
! Soil >



FoREST SThvie,

UAS

o)

COMBINING THE ACTIVITIES

Theactivitiesinthisunitaredisplayed singly. Depending uponthetimeavailable, andthe
skill of the participants, you may chooseto do only oneactivity or theentire series. For
maximum learning, theactivitiesshould beexperiencedintheorder listedintheunit,
however, other suggestionsare:

Suggestion 1.
Title: Sail, A Basic Part of Our Environment/What’ sThisDuff?/Dirt Data/ Slop
Introduction: Soil isapart of our natural environment that includesrocks, plants, water,
wildlifeand other natural resources. Their effect isshown by thenumber and kindsof
horizons(layers) that devel opin soils. Each horizon hasitsown characteristicswhich
determineasoil’ ssuitability for auseandthus, itsrelated management problems.
Activity: What'sThisDuff...?
Transition Statement: We' velooked at the surfaceto discover what makesup
soil. Let’slook deeper.
Activity: Dirt Data
Transition Statement: Another important factor whenlookingat soil istheslope
of theland. Inthenext few minutes, wearegoing to examineslopeand
experiment with an easy method of determining slope.
Activity: Slope
Transition Statement: We' vecollected and analyzed numerousamountsof data
about soil and slope. Let’ sapply thisinformation by determining possible land uses
for an area.

Suggestion 2:
Title: What Do Y ou Already Know About Soil/with any other activity
Introduction: Peoplealready know alot about soil. Thisactivity hel psthem
search memoriesand recall experiencesthat |ead to learning even more.
Activity: What Do Y ouAlready K now
Transition: Now that you havebeenthinking about soil, let’ sexaminea
conceptindepth.

CURRICULUM RELATIONSHIPS

Social Studies
1. Readabout early farmersor settlerswho homesteaded your state. What resources
broughtthem? Wherewerethefirst fruit orchardsplanted? When?
2. How aresoilsinfluenced by theenvironmentinyour area? How do mountainranges
affect soil formationinvalleys? How areclimate, forests, and weather affected by
mountainrangesinyour state?
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3. Useamaptolocateagricultural areasinyour state. Discussquestionssuchas: Do

cropshavedifferent soil requirements? How do soilsformindifferent geographic

regions? How arelocal economiestied to soil types?

4. Findoutif soilsplayed animportant part in politics. Did homestead acts, railroads,
wagon roads, and school land grantshel p devel op our nation? How?

5. Look at soil, climate, and agricultural mapsof theworld. Draw comparisons.

6. Research soil topics, such asdevelopment of the soil survey system, how pH testsand
mineral testsweredeveloped. Shareyour findingsinaform appropriatefor class

activities.

7. Researchand shareknowledgeabout |and management and conservation practices

peopleusetoincrease productivity of land and/or wisely use soil resources.

8. Whatishappeningtoworld soil resources? How arethey being used or abused?
What isbeing donetoimprove soil? Where arethese projectstaking place? Share

your researchappropriately.

9. Findout aboutthegeology of your area. What forcesshaped theland?What geologic
forcesarestill at work?What forcesmay work inthefuture?

10. Construct ageol ogiclandform map of your stateand |abel themajor areashby the
processeswhichformedthem.

11. Discuss how thelandscapein which people settled and built affected their social lives
and mobility.

12. How islandclassified?What percentage of your state’ sagricultural incomecomes

fromeach classification?What classification producesthehighest percentage, the
lowest? Summarizeand graphyour findings.

Science
1. Studytheprocessesthat producesoil.
2. PlaytheWeb of Life gameincluding soil asacomponent. Thisgamebeginswitha
ball of yarn. Itisheld by the"sun" who namesan organismit affectsand throwsit to
that organism. That organism namesanother uponwhichitdependsor affectsand
throwstheyarnball toit. Each organism holdsonto thestring, sothat after 10to 20
relationships, theweb isapparent to all.
3. Study therelationship of soil andwater including such componentsaspH and
suspension.
4. Observeandrecord plant growthindifferent environments, i.e. sun, shade, slope, and
elevation.
5. MeasurethepH reactioninsoilsaroundyour school, home, and community. Chart
your observationsandinfer why thereactioniswhat itis.
6. Experimentwithwater and soil to measurewhich hasthegreater force.
7. Differentrock typesweather at different rates, thereby, forminghills, valleys, and
other interesting formations. Design an experiment(s) to show these processes.
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Mathematics

1.
2.

3.
4. Determinetheamount of water inagiven amount of soil. Fill acoffeecanwith soil

Useabalance scaleto weigh samplesof different soil types.

Determinetheratio of topsoil thicknessto the subsoil and parent material thicknessin
several soils. Graphyour findings. Extend knowledgetorel ationship of soil depthsto
plantlifegrowinginthedifferent soils.

M easureand cal culatetheamount of soil erosioninagivenarea.

andweigh. (Know theweight of thecanfirst). Dry thesoil inan oven. Weighthe

soil after drying. What percentage of thefirst weight was water? What isthe use of

water in the soil?

LanguageArts

1.
2.

3.
4. Writeandillustrateastory about the formation of soil or any other soil subject for a

5.

Research and writeabout different aspectsof soil formation.

Writeacreative essay about how arock becomesagrain of sand, or chooseyour
owntopic after soil study.

Using any poetry form, studentswritepoetry about any soil subject.

primary classroom. Usethewhol elanguageapproach.
Writeexplicit directionsfor someone el se on how to be certain of the pH of asoil

sample, or conduct any other kind of soil test.

CreativeArts

© 0 ;pwdhpE

Sketch and |abel the soil profile of aroad cut.

Using any materials, createamosaic of asoil profile.

Construct model sof aparticular landscape.

Sketch landscape scenesshowing improper useand/or management of land. Then,
sketch thesame scenesshowing proper useand management.

Completeablind contour drawing of arocky landscape. Consulttheart teacher if
you do not know what ablind contour drawingis.

Construct amobileor timeline of thegeol ogic history of your area.

Investigating Y our Environment
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WHAT DO YOU ALREADY KNOW ABOUT SOIL?
CONCEPT Interaction, System, Theory, Organism

PRINCIPLE Soil isbasictotheenvironment and humanlifeuponthe
earth. Itis, however, oftentakenfor granted and misused.
Peoplethink of soil asdirt and do not recognizethat
many of their needsrely on soil.

OBJECTIVE » Thestudent will beableto recall and sharein groups
previousexperiences, values, and knowledgeabout
soil and its parts.

» Thestudentwill cooperatively work insmall groups
toanswer questionsbased upon previousknowledge
and group valuesand to discover what they know or

need to learn more about.

PREPARATION Theteacher may want to assign oneor two of these
activtiesin part or all of the actual lesson. Theresource
person may want to ask theteacher to assign all or part of
thisashomework prior to his/her classroom presentation.
She/heshould compl etethediscussionwiththestudentsto
be certain what the classknows.

MATERIALS + Markers

NEEDED » Butcher paper or easel pads
PROCESSES ¢ Observe
USED e Infer

* Hypothesize
e Communicate

TIME 30to45 minutes
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DOING THE ACTIVITY — (indoorsor outdoors)

Therearefiveoptionsto meeting the stated objectives. Theteacher and/or facilitator
should choosetheoption most relevant tothegroup. Y ou may want to approach the

|esson from morethan oneviewpoint, soyou could use morethan oneapproach. Use
cooperativelearning asany teaching strategy normally employedinyour classroom.

Option 1:
A. Setstage:

Soil, uponwhichhumanlifedepends, isbasictotheenvironment. M ost of ushave
had someexperiencewith soil and probably know morethan wethink weknow.

B. Procedure:

(1) Let’sfind out what wealready know. Closeyour eyesand think orimagine:
What’ sour favoriteuseof soil? If you could lieonyour favorite beach, what

would that beach look like? What does soil ook like, feel like, or smell like?|If

you needed to buy atruckload of soil, what would you useit for?

(2) Studentsthenwritetheir thoughtsand rememberingsdownon paper. Students
may sharewith another if youwant themto.

C. RetrieveData:

Ask studentsto sharetheir ideas. Record and accept all answers, no order
necessary. Total time; about 20 minutes.

Option 2:
A. SetStage:

Soil isbeing formed continuously. How much do wealready know about how soil is
formed?

B. Procedure:

Insmall groups, brainstorm about how soil isformed and about the processes
involvedinsoil formation. Allow 10 minutes.

C. RetrieveData:

Groupsshare chartswhilefacilitator makesamaster chart for theentireclass.
Discussionwill probably center around clarification of answers.

Investigating Y our Environment
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Option 3:
A. SetStage:
What issoil anyway? Let’ sseeif we can develop adefinition.
B. Procedure:
Insmall groups, cometo ascompleteadefinition of soil aspossible. Writethe
definitionlargeenoughto be seen by therest of theclass. Allow 15 minutes.

NOTETOTEACHERS: Textbook definitions:

Soil: weathered rock or parent material, usually mixed with organic material and
containswater, air, and living organisms.

Organism: anamefor any living thing, plant, or animal.

Organic Material: matter which hasbeenrelatedtolife, aslife processesandis
subject to decay by bacteria.

C. RetrieveData:
(1) Display all definitionsfor classto see.

(2) Comeupwithoneclassdefinition. If youcan't, youmay beableto do so after
thisunit.

Option4:

A. SetStage:
Soil hasmany uses. What usescan youthink of ?

B. Procedure:
1. Individualshavetwo minutestowritedownall the usesthey can think of for soil

and/or land.

2. Theythenhavetwominutesto check withapartner and add newly thought of uses
3. Twostudentsvolunteer to act asrecorders.

C. RetrieveData:

1. Studentsalternately record commentsworking on separateeaselsaschalk

boards. Thendiscuss.
Investigating Y our Environment {37 2°G;
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Option 5 (Usethisoptionif youwant totransitionto land useor land issuestudies.)
A. SetStage:

Soil isnot all thesame. It hasdifferent characteristics. Let’ sexploresomeof the
wayssoilsmay bedifferent fromeachother.

B. Procedure:

1. Withapartner, list and discussat | east three soil characteristicsthat affect land-use.
2. Allow 10 minutes.

C. RetrieveData:
1. Recordanswersonaflip-chart or chalkboard.
2. Combinelikeanswersand group.

3. Makeamaster chart of classresponses.

CLOSURE Useyour favoriteclosureactivity combined with thetransitionyouwant.
Thisdependsupontheoptionyou sel ected.

Investigating Y our Environment
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WHAT'STHIS“DUFF” ON THE FOREST FLOOR?

CONCEPT

PRINCIPLE

OBJECTIVE

PREPARATION

MATERIALS
NEEDED

PROCESSES
USED

TIME

System, Fundamental Entities

Learnersinvolvedinthisactivity will examinepart of a
forestfloor, and through guided discovery, cometoan
understanding of what materialsmakeupaforest floor.

Thestudent will beabletoidentify someof the
materialsontheforest floor which compose soil.

L ocatean areaof forest floor big enoughfor your class. Try
theactivity tomakesureyou canfindall thecomponents
you' [l beinvestigating.

Activity Sheet A: L ook at the Forest |

* Pencils
* Clipboard/student group

Observe

e Infer

e Question

e Define

* Operationaly classify

20to 30 minutes
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DOINGTHEACTIVITY (Outdoorsorindoors)
A. SetStage:

To help uslearn more about how soil isformed, wewill take a closer
look at what material sarebecoming soil, by examining theforest floor.

B. Procedure:
1. Think back tothelasttimeyouwalkedthroughaforest. Write

down someof thethingsyou saw ontheforest floor. What did
you expect to see? Record on Activity Sheet A, #1.

20 min.
ACTIVITY A: Look at the Forest : gro:::l:
s ™\

1. Priaict what you will find in the top faw Inches of tha area Io be studied. List your predic-
tlons:

2, Select an area sboul 2 or 3 Ieet square an Iha ground and siit through the lop 3 inches,
recording the evidence of plants and animals you chsersd. Raplags Ihe ground Ih as near
origingt ponditien 83 possibls.

Hame or Deseription
of Hom In the Sall Quanlity Passitle EHect on Soll

The Ismms: litter, dulf, humus, are used 1o describe organic matter at the top of e soll.
From your study above, complals Iha following chart:

“

Doscriba ihe characteristics, | Lislthe ldentifiable parts of
Tarm and dafinltion e.g., feel, smell, color plantz and anlimals you feund

Litter {Identifiable dead
things on surface)

Dl (partially desom-
poesed organic matber—
Fom pacled)

Humus {almogsi com-
plately decomposed
non-ident/fiable crganle
malktar}

L ~
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Discussanswersto questionsin#1.

Facilitator records answersfor all to see.

Now, take classto thesitefor thisactivity.

Ask student pairstofind asiteabout two feet squaretoinvestigate.
Studentshave 15 minutesto complete Activity Sheet A, #2 and #3.

ok wd

C. RetrieveData:

Conduct agroup discussi on asking such questionsas:

=

What didyoufind?

. Inwhich materialsdid you find themost animalsor evidence? The
least? What about plants? What might account for thedifference?

3. Underwhat conditionswouldyou expect tofind adifferent number

or kind of animal or plant?

What are somewaysinwhichthesecomponentsaffect thesoil ?

5. What sensesdidyou useto examineyour area? What did you notice?

N

»

CLOSURE Based uponyour observationstake5 minutesto describe
soil andidentify waysit can beformed.

TRANSITION Many timesweuseterms, but can’ t visualizewhat they
are. Now, when someonetal ksabout humus, you should
be ableto remember not only what itis, but how it feels,
smells, andlooks. Let’ susetheknowledgegainedfrom
our observationsaswelearn more about soil .

Investigating Y our Environment UﬁS
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COLLECT SOIL DATA

CONCEPT
PRINCIPLE

OBJECTIVE

PREPARATION

MATERIALS
NEEDED

PROCESSES
USED

TIME

Order, Fundamental Entities, Interaction

L earnershave examined thetop horizon of soil and discoveredthatitis
madeup of different elements. Inthisactivity, they havetheopportunity
toexamineasoil profile, and explorethe composition of deeper soil

layersand how they arerelated to each other.

Thestudent will beableto determinehow many horizonsmakeupa

specific soil profile.

Thestudent will beableto discusssoil characteristicsof thedifferent
horizonsand apply that knowledgeto specificexamples.

Theleader will need to locate and clean off asoil pit, cut bank or expose
thestream bank with at | east three major horizons. Print the soil

micromonolithon card stock.

Jelly cupsandlids

Can of water
Stapler and staples
Two cansof spray

| Activity Sheet B: Analyzing Soil Horizons|print on heavy card stock

and Activity B-Soill HorizonsData

Spray bottles

Cansof loamand clay
Measuringdevice
Thermometer

Pencils

pH kits

Handlenses
Coffeegrounds
Rottenlog pieces

Classify
Measure
Usenumbers
Observe
Communicate
Interpret data

45minutes

13
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DOING THE ACTIVITY — (outdoors)

A. SetStage

The propertiesor characteristicsof asoil layer (al so known ashorizons)
will tell what uses can be made of theland. Inthepreviousactivity we
examined thetop of thesoil; inthisactivity wewill examineacross-
section or profile of soil layers.

B. Procedure

1. Beginwithadiscussion: What thingsdoyou noticeasyou look at
thissoil profile? What aresomethingsthat might beimportant to
know about soil in order to determineitsuse?

2. Extendthequestioningtobringforthasmuchdataaspossible.

3. Endthediscussionby saying: Becausevarioussoil characteristics
suchascolor,texture, structure, temperature, and pH affect the

waysland can beused, knowing these conditionsisessential to

land-use p| anni ng. ACTIVITY B: Soll Horizong Data N comlnue:
. ACTIVITY B: Analyzing Soil Horizong individuals
Wearegoingto collect, - \
a i i ians . s or harizons;
record, andanalyzesome | sz smsous s mtom s e oot o |32
i nfOI’matl on about the% Sketch your sail pralite, label tha layeds or horlzons, and record the data. S
soil characteristics. PROFILE SKETCH oATA
4. H and eaCh StUdent Alr iemperatures Inger. Spiton
- 3 above sutlace |ust above surface
Activi ty SheetB. Conterts of layers above 1op soil (if existing):  sangy
Littar — o loamy”
Tell theclassthat they Hua = —— =
- Total depth of layer shove lap scil
will completethe Hortzon N
activity by collecting Torre Sttochure g
. . Temp pH _.
theinformationneeded. Plant roots izibla
H vl the soll.
Hoer.
Show equipmenttouse Horzon = seps o
Textl Struchurs
asneeded. T o
Plant rools vislble . small radel of 5
Q Horlzon
Dapth Color
Texturs Siruciure
T ™ P
Flant rools visible - —
_R.rohhe soll.
Hor. intake.
Q e o e
Texiure Struciure
f pH
Flant rools visible L m—
Horizon o e nignbioe
Deplh oo Golor_ | aehed.
Texture L rate organic
T rature . eo—bBH
Plank roots visbie F colored—mare
rocts than
P: i Materlal (T Horiz:
D‘:r::r:iba t;;:a nE reek Inc;:Ja bedrock {If presant) :‘?f:x ;::IB: from
v

— ,,,.E{un ¥ vur Cnvd:
Investigating ¥ our Envimnment Sail
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5. Goovertheinformationonthe Soil HorizonsDataSheet. Model
how to collect soil datacharacteristics, but | et participants do most
of the observations.

6. Usecansof loam, sand, and clay to demonstratetexture. Then
participantshaveacomparisonfor textures. Soil must be
moistened to get true colorsand texture, so spray oftenwitha
water bottle.

7. Demonstrate how to usethe pH kitson coffeegroundsor partsof a
rottenlog.

8. Ifthegroupisconstructingamicromonolith, show themamodel.
Alternativeinstructionsarepart of thislesson.

9. Givethestudents30 minutesto gather thedataand constructthe

micromonolith. They should completeanindividual activity sheet

but they should work in groupsof 4 inapit and help each other.

10. Makesureeach group determinesthenumber of horizonsintheir

pit or ontheir cut bank.

C. RetrieveData

1. Discussbriefly thedatarecorded ontheactivity sheet, Possible
discussionquestionsare:

(8) Whatdidyoufind?

(b) How didyou describethe A horizon? B horizon?

(c) What evidencedidyoufindthat theparent material was
becoming part of thesoil? What evidencedid you find about
thematerial ontheforest floor becoming soil ?

(d) How might wedefine soil, now that we have added some
information?

CLOSURE L ook at your dataor micromonolith card and sharewhat
you havelearned so far about soil.

TRANSITION Inthenext activity, wewill usetheinformationgatheredin
thisactivity tocompleteananalysisof your findings.

Investigating Y our Environment UﬁS
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ANALYZE SOIL

CONCEPT

PRINCIPLE

OBJECTIVES

PREPARATION

MATERIALS
NEEDED

PROCESSES
USED

TIME

Causeand Effect, Change, Order

Thisactivity isadiscussion and group analysis of the soil
datacollectedinthepreviousactivity.

* Thestudent will beableto determine possibleland uses
by analyzing soil characteristics.

* Thestudent will beableto usedatacollected, and
combinedwith observationsand prior knowledge, make
basi c assumptionsabout potential land use.

* Thestudent will beableto definesoil intheir own
words.

Informationgatheredin Soil Data

» Activity Sheet C]Analyzing Soil Data

* InformationgatheredinActivity C: Analyzing Soil Data
and Soil DataTables

* Pencils

* Loca plantidentificationbooks

e Communicate
e Usenumbers

e |nfer
e Classify
e Observe

* Interpretdata

30to45 minutes

InvestigatingY our Environment
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DOING THE ACTIVITY (indoors, outdoors)
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A. SetStage:
Soil propertieshavealot to do with theland’' spotential to be safely used
for different purposes. Wewill usethe datayou gathered inthe soil pit
tofurther our understanding of soil.

B. Procedure:

1. HandoutAdctivity Sheet Cand accompanying Soil DataTable
needed to completetheassignment.

Investigating Y our Environment
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Activity Cisbased upon datacollectedin Activity B.

3. Asgroupsor pairswork, thefacilitator circulatesamong the
groups, keeping them engaged and monitoringtheir progress. This
activity shouldtake between 20to 30 minutes.

C. RetrieveData:

1. Afterall groupshavefinished ask: Usingtheobserved color of

the top layer and Tables 2A and 2B of the Soil Data Sheet, what did

you say about theerosion factor of your soil ?

2. Usingthestructureof your soil and Table4, what did you say
about thedrainage of water?

3. How well did the plantsin the study areaconform to the soil pH

plant chart?

4. Havegroupsread how they would set up their own soil pH plant
chart. Point out that soil scientistsdeterminesoil pH and recordthe
plantsgrowingintheareato construct atableor chart, for usein

interpreting soil pH-plant relationshipsel sewhere.

CLOSURE Ask how their previousdescriptionfrom Activity A, now
that they know moreabout soil, comparestowhat they
know now.

TRANSITION Slopeisan aspect of land used to determineland use. This

next activity exploresslope.

Investigating Y our Environment UﬁS
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SLOPE — IT'STHE ASPECT

CONCEPT

PRINCIPLE

OBJECTIVES

PREPARATION

MATERIALS
NEEDED

PROCESSES
USED

TIME

Quantification, Force

Knowing the slope of theland isneeded in order to ad-
equately discussland-usepossibilities. Thisactivity
provideshands-on experienceindetermining theslopeof
agivensite.

Thestudent will be ableto measurethe slopeof agiven
site followingdirectionsandthen calcul atethe
percentageof slope.

Select an areanear the soil pit for slope measurement. Use
two areas of different slopeto demonstrate how land use
canvary accordingto slope. Practicebeforeteachingif
youarenot familiar withthetechnique.

For each group: 50" or 100" stick

* Tapemeasure

» Water jars, half full of water

» [Activity Sheet D: DetermineSlopeof thel and

e Measure

e Observe

e Communicate
e Usenumbers

20minutes

InvestigatingY our Environment
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DOING THE ACTIVITY (outdoors)

A. SetStage:

Theslopeof thelandisanimportant considerationwhen determining
thepotential useof theland.

B. Procedure:

1. HandoutActivity Sheet D and equipment to completetheactivity.

ACTIVITY SHEET D: Determine The Slops Of The Land e
y ™

1. Select a place that represents the average slope of tha land baing studiad or take sevaral meas-
uramants and avarage tham.

2. Place one end of & 100" stick on 1he slope yeu want to measura. Hold stick so iLis level.

3. Place & lavel or jar with soma liquid in il on tha outright slick. Ralse of lower the stlek until the
wator |s level lavel.

4. Maasura the number of iches the Iree end of the slick is ofl Ihe ground,
5. The number of inches is the skope of the land in percent.

6. Repeat the above steps in several diflzrent areas to get an averape siope of the land baing

Irvestigated.
| JAR OF WATER

- 100 INCHES

IHCHES
ABOVE
GROUND

Moser! I yerd we @ difbered kangth e2ick, then
cONBCE by LUSg e COMENSlon Lank Delw.

CONVERSION TABLE

Distanca the and of Mulliply by
Stick length the stick Is above the eonverslon Shape
{Inchos) ground {inches) factor {percenl}
plury - X 1 = Y
507 * 2 = %
247 —_— X 4 = o
\. v

Investigsting Yaur Envieonment
Sull oty
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2. Demonstratethetechniques.
3. Givestudents10 minutestocompletetheactivity.

C. RetrieveData:

Duringthediscussion, determinewhat wastheaverageslope
measurement and if participantshaveany questionsabout the
percentageof theprocess.

CLOSURE

TRANSTION

L et’ sreview what wehaveaccomplished. We' veidenti-
fied somepartsof theforest floor, collected and analyzed
some observable characteristicsof soil layersand deter-
mined averageslope of asite. Have participantssupply
thisinformationinaway they arecomfortablewith.

Now we areready to determine some appropriate uses of
thisland.

InvestigatingY our Environment
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SOIL SAVVY
CONCEPT

PRINCIPLE

OBJECTIVES

PREPARATION

MATERIALS
NEEDED

PROCESSES
USED

TIME

Cause& Effect, Interaction, System

Landisevaluated by different criteriadepending uponwhat
it can beused for. Regardlessof the use, criteriaisbased
uponthecharacteristicsof thesoil resource.

Thestudent will be ableto use published criteriato
evaluate apiece of land for two potential uses. The
student will be ableto makeinferencesabout soil
management.

Completion of previousactivitiesby theparticipants
Datafrompreviousinvestigations

» Activity Sheet E:[DeterminePossibleL and Usesand
Activity E]LandUseDataTables

*  Pencils

* Interpretdata
e Usenumbers
e Communicate

e Observe
e Infer

e Classify

*  Question

* Hypothesize
* Interpretdata
* Usenumbers

45minutes
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DOING THE ACTIVITY (indoors, outdoors)

A. SetStage:
Different setsof criteriaareused to evaluateland for different uses. In
thisinvestigationwewill evaluatefor two uses, agricultureand
occupancy.

B. Procedure:

1. DistributeActivity Eand LandUseDataTablestoall students.

20 min.
ACTIVITY E: Determine Possible Land Uses s
r T

The great diversity of potanlial iand usas reguires different sels ol criteria that analyze & varaly of
goil and |ang factors in difiorent waya. Thasa laclors must be considered in determining tha mesl
appropriate land uss for & given area. The most limifing sail facter will be the major influence in
determining e best use of the lang. Sea land Uss Data Table for definilion of limiting geil factar.
Using the data frem Activity D, E and tha Land Usa Data Table, answer the following questions.
Aceording to the Land Lse Data Tablss, this kand could be used for agricullure use {iist and
axpdain why}

QCEUpaNGY

Land uses

Road and streats

Building sites

Septic lank liker lialds

Picnic and camp sreas

Ifeal the besl uses ol this land would be;

because—

N vy

Investipating Y vier Cauvinoveent
Sl

2. Workingingroups, usetheinformationyouhavegathered andthe
agricultural usetableto determinethebest agricultural use. Follow
thedirectionsonthetable.

3. Whenyoufinishagriculture, evaluatethefour occupancy uses.

Investigating Y our Environment
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ACTIVITY E: Land Uss Dsta Tables aroums.
- ™

AGRICULTURAL USES

Directionss: Gircla the item in each ol the fve coluring balaw that best describes gach of the five eail factors in
the: sgll you stidled. The most limiting eoil factor will determing 1he best agritulbural wse of 1he land, A Emitng
sod factor gan be dedined 33 something that will restrict the uee of land for desired aetivities, The most Enting

factor Wl he most reey
S0IL FACTORE
Sdops (1) | Ercslon Hazard (ol Depdh | Dralnage | Tauluts
3 Mone Do Goad Loam i silk harn® Farrn crups — cuthabion pood sod
managminentpraciicas
32 Shghtto moderate  [Mod. deap Somewhat |Sandy, loam ovally | Farm crope—faw to asveral apecal
o iy cullivilion pracices
2450 Sevare [ Shaliow Poar Sand ar Clay Sezasional cuivelicn, meny special
praclices
%] Mora b slight Caap Goud Iy Siony Paatra-wordlsnd mlivaton; ne
furis Fmachinery can be ussd
3050 Wiry SOV Casp o Goed Io Sandy, loam, Pastune, fmbergrowing, weadlio,
<hallow poar Clavey or acky wildile, no culthvetion mechineny
atl Mo o gaamo Crasg o Excnnsien | ADGRIRAG, ivarwash. | wikefa, recreahaon
shaliow fopoor | BaRd dunae

*Leam is & tombination of sand, i, ard clay paricies.

Coccupancy land uses

Selact i maad Witk faclor o each land use and recard 1ha oversll Imiston (slight, modemba o sevore] o Tash F
Lanwd Uawa and Faclors
Aftecting Thet Uve SHightLmPstion Madarate Limtation Savaralimitaticn
Ficars and Streeta
Slapes hg ) 12-10% O X
Daph Crgr 4din. 20-4-in. [B0.A101.8 o) Less than Min.
Walar Tatla Caair Zin, 10-R0in (55450, Brni) Less than 1) in.
BulkhngSitas
Shipes 2 e I Groar S0)%
Daph Crawir 4k in. 2-dlin. (£0.8-100 Buntp Las= 1han 20 in.
Watar Tatle (Zrear Adin. p-A0rin, [50.8-76.2cm) Loss than 26 in.
‘Saplic Tank Fiter Fialds
Shopa T T-12% Cror 124
Coyh Crvar G 441t [121 % 182.9cm) Lezsihan 4in,
Warlear Wt clespulhe Lroar afr. 2t (51,0412 050} Lassthan 2t
belaw Inanch
Picnic and Garnp Aras
Eopa L] T15% Crvar 15%
Siones ED% A-50% Crar 5%
Walnr Tisldo dufing Croar 3 in. 2050, [50.0-76. omy Lass than 1 in.
masen of e
o ~

Tiyvestigating Wour Fnvironment
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C. RetrieveData:

Conduct adiscussion andfind theanswersto thesequestions:

1. Basedonthetables, what doyoufeel isthe most appropriate
agricultural use?What wasthemost limiting factor for agricultural
use?

2. Whattypesof limitationsdoesthissoil imposeonoccupancy uses?

3. Whatweresomeof your thoughtsafter |ooking at occupancy use

l[imitations?W hat might slight, moderate, and severemeanfor

buildingaroad?

4. Sofarwe vediscussed only physical characteristicsof land. What
other factorswouldwe need to consider in determining other usesfor
thisland?

5. What examplescanyourecall wheresomeof thesefactorshave
affectedland use?

CLOSURE Based on our investigationsand discussions, what havewe
found out about soil? Record on chart assummary tothe

unit.
Investigating Y our Environment rﬁiﬁwcz
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ACTIVITY A: Look attheForest

20min.
groups

s

1. Predict what you will find in the top few inches of the areato be studied. List your predictions:

2. Select an area about 2 or 3 feet square on the ground and sift through the top 3 inches, recording the
evidence of plantsand animalsyou observe. Replacethegroundinasnear original condition as

possible.

\

Name or Description
of item in the Soil

Quantity

Possible Effect on Soil

3. Theterms: litter, duff, humus, are used to describe organic matter at the top of the soil. From your

study above, completethefollowing chart:

Term and definition

Describe the characteristics,
e.g., feel, smell, color

List the identifiable parts of
plantsand animalsyou found

Litter (identifiable dead
things on surface)

Duff (partially decom-
posed organic matter—
compacted)

Humus (almost completely
decomposed non-identifi-
able organic matter)

J
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35min.

ACTIVITY B: AnalyzingSoil Horizons individuals

7

Usethe* Soil Horizons Data Sheet” and the avail able equi pment to record your observationsbelow. Makea
micromonolith using the materialsprovided.

Sketch your soil profile, label the layers or horizons, and record the data.

PROFILESKETCH

90000

\

DATA

Air temperatures
3 abovesurface just above surface
Contents of layers above top soil (if existing):
Litter --
Duff--
Humus--
Total depth of layer abovetop soil

Horizon

Depth Color
Texture Structure
Temperature pH

Plant roots visible

Horizon

Depth Color
Texture Structure
Temperature pH

Plant roots visible

Horizon

Depth Color
Texture Structure
Temperature pH

Plant roots visible

Horizon

Depth Color
Texture Structure
Temperature pH

Plant roots visible

Horizon

Depth Color
Texture Structure
Temperature pH

Plant roots visible

Parent Material (C Horizon)
Describe type of rock in the bedrock (if present)

J
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ACTIVITY B: Soil HorizonsData continued

(" Here are some ways to collect information about different soil characteristics.

1. soil layers (horizonsl)
Mark wherethe soil changescolor and general appearance. Many soilshave 3major layersor horizons; i.e., top soil,
subsoil, and parent material. Becausesoil information hasmany variables, youmay find moreor fewer layers.

2. color
Describethe color of each major layer, using your own descriptiveterms. Moisten soil to get amore accuratecolor
description.

3. texture (how the soil feels)
Determinethetexture of each major layer.

Textureisdetermined by feel. Rub amoistened sample of soil betweenthumb and forefinger. Spit on sampleto moisten, if
waterisnotavailable.
Ifitfeelsvery gritty and not plastic sandy
If it feel ssmooth and slick or somewhat aritty and sticky _ _loamy*_
Ifitfeelssmooth, plastic, very sticky clayey
4. structure (how the soil is put together in geometric shapes)
Determinethestructure of each major layer.
Carefully break apart ashovelful of soil from each layer and matchitscharacteristicswith one of these structurewords:

blockyggn 4 platy % columnar granular

5. temperaature m m m m

Determinethetemperature of each layer. Usethe soil thermometer.

6. pH (acidity or alkalinity)
DeterminethepH of eachmajor layer. Soil pH isanindication of how well certain plantscan grow inthesoil.

Put asmall sample of the soil to betested in aporcelain dish. Do not touch the sample. Usejust enough pH reagent to
saturate the soil sample. Match the color of the pH reagent at the edge of the soil samplewith pH color chart.

Each person should construct asoil micromonolith. (Activity B) A micromonolithisasmall model of asoil profilein
which samples of each soil layer are attached to acard.

*Loamy isacombination of sandslitand clay particles.

Thingsto look for in soil:

1. Color —tellsabout organicmatter, drainage, bioticactivity, fertility.
2. Texture —thefeel;—sandy, silt, clay—tellswater holding capacity; |looseness, workability of thesol.
3. Structure —theshape—Dblocky, platy, granular—tellsof drainage, aeration, water intake.
4. Depth —thesizeof thestoragebin—moisture; availability of mineral sfor plants.
5. Reaction —thesuitability of plant growth, theamount of acid or alkalinity inthesoil.
Thegeneral soil profilebelow ishow youmight find someof thedifferent layers:
A horizon
/ Subsurface - Moderately dark—many roots, moderateorganic g horizon
\ matter, commonly leached.
Subsoil - Below plow depth—brown or reddish colored—more
clay than surface, fewer roots.
Lower subsoil - Moreyellowishandlessclay—fewer rootsthan
subsoil, lessaerationthanabove.
Parent material - Unconsolidated—slightly weatheredrocky massfrom
Chorizon whichsoil develops. Nobioticactivity, few roots.
/ Bedrock - Consolidatedrock
Surface \ l | l
\. /
Investigating Y our Environment
Soil 5
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ACTIVITY C: Analyzing Soil Horizons (alternative)

s

ALTERNATIVE:

1. Stapleasmany jelly cuplidstothecard asyou have horizons.
2. Gather asamplefromeachlevel inthejelly cup.

3. Snapthecuptothelid.

4. Completethewritten soil data.

SOIL MICROMONOLITHCARD

Horizon
Color
Texture
Structure
Depth

pH

Soil Sample

Horizon
Color
Texture
Structure
Dep

pH

Soil Sample

Horizon
Color
Texture
Structure
Depth

pH

Soil Sample

J
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. 20min.
ACTIVITY C: AnalyzeSoil Data

groups
("Work in small groups. )

Using the soil datayou collected and the information provided in the soil datatablesincluded inthisActivity,
complete the following:

1. Based on soil depth, complete the following (Refer to Table 1):

The potential of my soil for water storageis

Why?

2. Based on color, complete the following (Refer to Table 2):
a. Thetop soil, or A horizon:

amount of organic material

erosion factor

fertility

b. Thedrainagein the subsurface soil or B horizonis:

3. Based on the texture complete the following (Refer to Table 3):

Lay or horizon Water holding capacity Ljooseness of sail

Top soil A

Subsoil B

4. Based on the structure compl ete the following (Refer to Table 4):

Layer or horizon Penetration of Water Drainage Aeration

Top soil A

Subsoil B

5. Based on the pH ranges compl ete the following (Refer to Table 5):

Someplantscould grow Someplantsactually observed
here based onthe soil pH plant  chart growing here

6. Based on the soil temperatures compl ete the statement below (Refer to Table 6): The plantson

my soil have growth taking place now. In 3 months| predict that the growth
conditions of the soil based on soil temperature will be .
The growing season (frost free days) in thisareais about days.

\.

J
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ACTIVITY C: Soil DataTables

(" 1. RELATIONSHIPS OF SOIL DEPTH TO PLANT GROWTH AND WATER STORAGE N
| Soil Depth* | Water Storage
Deep Soil (over 42") Excellent water storageand plant growth
Mod. Deep Soil (20" - 42") Good water storageand plant growth
Shallow Soil (20" & under) Poor water storage and plant growth
* Total depth to bedrock
Cal
Condition oo
Dark (dark grey, brownto [ Moderately dark (brownto Light)palebrownto
black) yellow-brown) yellow)
Amt. of organicmaterial High Medium Low
Erosionfactor Low Medium High
Aeration High Medium Low
AvailableNitrogen High Medium Low
Fertility High Medium Low
B. SUBSURFACE SOIL (B HORIZON)
Subsurface soil color Condition
Dull Grey (ifinlow rainfall soils0-20") Water-logged soils, poor aeration
Y ellow, red-brown, black (if inforest soils) Well drainedsoils
Mottledgrey (if inhumidsoils) Somewhat poorly to poorly drained soils
3. SOME EFFECTS OF TEXTURE ON SOIL CONDITIONS
Texture | W ater holdingcapacity | L ooseness of soil
Sandy Poor Good
Loamy Goodtoexcellent Good
Clayey High(water heldtootightly for plant use) Poor
4. SOME EFFECTS OF STRUCTURE ON SOIL CONDITIONS
Type | Penetration of water Drainage Aeration
Columns N Good Good Good
Blocky SELS Good Moderate M oderate
Granular == 7= Good Best Best
Platey —_— Moderate Moderate Moderate
—
5. RELATIONSHIP OF SOIL pH TO PLANT SPECIES
1 4.5 6.5 7.0 8.5 14

(1to 3.5istoo acid for most plants) (most plantsdo best here) (8.5to 14 istoo alkaline for most plants)

Exampleof soil pH plantindicators:
pH 4.0-5.0: rhododendrons, camellias, azal eas, blueberries, fern, spruce, pines, firs, red cedar
pH 5.0-6.0: pines, firs, holly, daphne, spruce, oaks, birch, willow, rhododendron, alder, red cedar
pH 6.0-7.0: maple, mountain ash, pansy, asters, peaches, carrots, |ettuce, pines, firs, alder, red cedar
pH 7.0-8.0: beech, mock orange, asparagus, sagebrush
Note: These relationships may vary in different environments.

6. SOME RELATIONSHIPS OF SOIL TEMPERATURE TO PLANT GROWTH

Soil temperature | Conditions during growing season
Lessthan 40°F NO growtn, SoiT bacterraandTungr NOtVery active
40°Fto65°F Somegrowth
65°Fto 70°F Fastest growth
70°Fto85°F Somegrowth
\_ Above85°F Nogrowth )

Investigating Y our Environment
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10 min.
groups

ACTIVITY SHEET D: DetermineTheSlopeOf TheLand

1. Select aplace that represents the average slope of the land being studied or take several measurements an}
averagethem.

2. Place one end of a100" stick on the slope you want to measure. Hold stick soitislevel.

3. Place alevel or jar with someliquid in it on the outright stick. Raise or lower the stick until the water is
level level.

4. Measure the number of inches the free end of the stick is off the ground.
5. The number of inchesisthe slope of theland in percent.

6. Repeat the above stepsin several different areasto get an average slope of the land being investigated.

Note: If you use adifferent length stick, then correct by using the conversion table below.

AT
JAR OF WATER
F ' 100 INCHES
INGHES
ABOVE
GROUND

Note: If you use a different length stick, then correct
by using the conversion table below.

CONVERSIONTABLE

) Distancethe end of the Multiply by
Stick length stick is above the conversion Slope
(inches) ground (inches) factor (percent)
100" X 1 = %
50" X 2 = %
24" X 4 = %
\. J
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ACTIVITY E: DeterminePossibleL and Uses

20min.

groups

s

Thegreat diversity of potential land usesrequires different sets of criteriathat analyze avariety of soil and
land factorsin different ways. Thesefactors must be considered in determining the most appropriate land
usefor agiven area. Themost limiting soil factor will be the major influence in determining the best use
of theland. Seeland Use DataTablefor definition of limiting soil factor.

Usingthedatafrom Activity D, EandtheLand Use DataTable, answer thefollowing questions.

AccordingtotheLand Use Data Tables, thisland could be used for agriculture use (list and explain why)

Occupancy:

Land uses

Road and streets

Buildingsites

Septic tank filter fields

Picnic and camp areas

| feel the best uses of thisland would be:

because—

\

J
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ACTIVITY E: LandUseDataTables

10 min.
groups

s

AGRICULTURAL USES

Directions: Circletheitemin each of thefive columnsbelow that best describeseach of thefivesoil factorsinthesoil you

studied. Themost limiting soil factor will determinethebest agricultural useof theland. A limiting soil factor canbedefined a$
somethingthat will restrict theuseof landfor desired activities. Themost limiting factor indi catesthemost appropriateagricul

\

tural use.
SOIL FACTORS
Agricultural Uses
Slope (1%) | ErosionHazard Soil Depth Drainage |Texture
03 None Deep Good Loamor siltloam* Farm crops -- cultivation good soil
management practices
320 Slighttomoderate  [Mod. deep Somewhat | Sandy, loam or silty Farm crops—few to several special
poor clay cultivation practices
20-30 Severe Shallow Poor Sand or Clay Occasional cultivation, many special
practices
0-2 None to slight Deep Good to Stony Pasture-woodland cultivation; no
poor machinery can be used
30-90 Very severe Deep to Good to Sandy, loam, Pasture, timber growing, woodland,
shallow poor clayey or rocky wildlife, nocultivationmachinery
al Nonetoextreme Deep to Excessiveto | Rockland, river wash, Wildlife, recreation
shallow poor sand dunes
*Loam isacombination of sand, silt, and clay particles.

Occupancy land uses

Select the most limiting factor for each land use and record the overall limitation (slight, moderate or severe) on Task F.

L and Usesand Factors
AffectingThat Use Slight Limitation M oderateL imitation SeverelL imitation
Roads and Streets
Slopes 0-12% 12-30% Over 30%
Depth Over40in. 20-4-in.(50.8-101.6¢cm) Lessthan20in.
Water Table Over20in. 10-20in.(25.4-50.8cm) Lessthan 10in.
Building Sites
Slopes 0-12% 12-20% Over 20%
Depth Over40in. 20-40in.(50.8-101.6¢cm) Lessthan20in.
Water Table Over30in. 20-30in.(50.8-76.2cm) Lessthan20in.
Septic Tank Filter Fields
Slope 0-7% 7-12% Over 12%
Depth Over 6 ft. 4-6ft.(121.9-182.9cm) Lessthan 4in.
Water Table depth below Over 4ft. 2-4ft.(61.0-121.9cm) Lessthan 2 ft.
trench
Picnicand Camp Areas
Slope 0-7% 7-15% Over15%
Stones 0-20% 20-50% Over 50%
Water Table during Over30in. 20-30in.(50.8-76.2cm) Lessthan20in.
season of use

J
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