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Iv-
es

That which legislation many times fails to accomplish .with
-adults, organized public educatidn achieves through children.
There is no better way, and' perhaps no other way, to save the
Nation's natural resources from three centuries of ruthless ex-
ploitation than by a program of adequate instructiop in the-
Nation's sçhools. Children cannot begin too young to be active_

4

conservadonists. .

The purpose of this bulletin is to aid teachers in he selection,
adaptation, andeorganiration of materials for the.% teaching of
conservation in gtades I to 7 or 8. The bulletin i#s one of several
publications by the United States Office of Education in the field
of curriculum materials for conservation education. Others deal
with the present status of cbnservation education and with cur-
riculiim content in the field of conservation. They include
anno6ted sources of information in the way of books, bulletins
and auditory, visual, and other supplementary aids.

The United States Office of Education is indebted to miny
Federal Government agencies for their helpful cooperation in
supplying information and material of value in the development
of this bulletin: Among theie agrncies-are the Bureau of Mines,
the Geological Survey, the Division of Civilian Conservation
Corps. Education, the Nalional Resources Committee, the
Reclamation Service, the National Park Service, the General
Land Office, the Soil Conservation Service, the Bureau of
Biological Survey, the Agricultural Adjustment AdministratiOn,
the Forest Service, and the Bureau of Fisheries. We expréss
appreciation to them for their %assistance. We also appreciate
the use of illustrations supplied for the most part by the'Burau
of Biological Survey, the Forest Servicel the Farm Security
Administration, and the Soil Conservatiim Service anti by
sions of the United States Department .of the Interior. We are
particularly grateful to frying Brant and Carl R. Dion of the
National Paik Service for i:eacling the manuscript and checking
its factuil ac.curacy. .

BESS GOODYKOONTZI

Assistant U. S. Commissioner of Education.
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TEACHING CONSERVATiON IN
ELEMENTARY SCHOOLS-

ORGANIZATION OF CONTENT

iJStudies in the teaching of conservation ndicate the need-for
.a Nation-wide program of conservation education to. establish a
more pr dent use of the earth's resources. The goal of such a
program is the development of social groups and individual citi-
zens with attitudes and habits that make conservation a way of
living.' The United States no longer has the rich resources wiiich
early setders found here. More than four-fifths of the forests have
been cut. It is estimated that 15 million acres of soils once tilled
have been totally destroyed by erosion and that more than 800
million tons of soil annually are carried to the oceans a complete
loss.'

Wildlife is rapidly decreasing with resulting danger to the
human population. For example, the reductio'n in the number óf
birds has resulted in a great increase in insiLet populations, a direct
threat to human life. This clinger is. in addition to the loss in
enjoyment ind appreciation realized by study and obwrvatiqn of
our feathered friends. The reduction of animals groups is also
seriously upsetting the balance of nature. The American bison
was nearly exterminated by wasteful slatighter. Among the ani-
mals that have been exterminated are'the passenger pigeon, heath
hen, great auk, and California grizzly bear.' Certain varieties of
wild flowers and many Units of birds and wild ahimals have dis-
appeared or become very rare.

6

Bristow, William H., and Cook, Katherins M. Conservation in the edu-
cation program. U. S. Department of the Interior, fOffice of educatiop.
Bulletin 1937, no. 4. p. 7-9.

s Bode defines a way of life as "A comprehensive plan for the organization
of both individual and collective conduct" Bode, Boyd H.. Democracy as
way of lik. New York, The Macmillan Company, 1937. p. 7.

Van Wise, C. R., Havemeyer, Loomis, sad others. Qmservation of our
natural resources. Rev. ed., edited by Loomis, Havemeyer, and others, based
an Van Hise's Conservation of natural resources in the United States. New
York, The Macmillan Co., 1937. p. 361, 363.

4 U. S. Department of the Interior, National Park Service. Fauna of the
National parks of the United States. (Fauna series, no. 1). 1935.
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'
=ACHING coiltisr.RVATIO.

The liquid oil supply from known sources may not last morethan I 5 years. Some coal mines have been wprked out. In the'ong run the unwise exploitation of any urce will result inlowered standards of living. Iron is wast when i could
saved. Some coal mines and oil fields have b4en exhautted.

This country is still one of the world's rich hut the warning
has come. The. people must save and use more wisely the re-
sotrrces that remain, or: loie their heritage. Consequently. activi-ties of conservation should be included in every child's educaticat the earliest age at whicb he can participate. They should
introduced into the school curriculum whenever appropriate

ssituations arise.
s1 Not facts alone, but methods of teaching and organization ofcurriCular materials are considerations in Fonservation education.The curriculum content of conservation, when effectively or-ganized and correCtly taught, is varied and interesting.' h con-.tributes to the development of character and to the improvementef human welfare, and comprises social problems.which children

must understand and hylp solve. It is more than a t)ody of scien-ific knowledge, such a. is the content ,-46 bbtany, biology, or naturestudy. It -includes also activities which are used in normal *living.'For example, through lessons in nasture study, a-child learkis toidentify .birds and to ,know their habits; with the acquisition of.such knowledge, the objective of the subject is nprmally fulfilled.In the siudy ofconservation on the other ()and, while a knowkdgeA of the characteristics and habits of birds is useful, it is not an ulti-mate aim. Instead it is a step toward more important achiever5ts, the protection of birds, and, through appreciation andenjoymint of them,.a more abundant life. NJ( knowledge alonebut enriched living is the goal of instruction in conservation.Such instruction.has been attrmpted by different methods anApions of organization: By integrating ,conservation with, certainaspects bf existing programs; by intrixfucing it as a separate sub-ject; by treating it as a 'cries of topiCs in one or more of the sixial
studies; or by teaching it through activity or experiente unitsrelated tosor indewndent of other subjects or activities.,

This bulletin deals with.the organization of material concern-ing conservation and ways of teacbing it. NO' bection is intendedto be an exhaustive treatmefit. The- material.. is flexible ándtherefore should be of help to teachers in various sections of thecountry. The áuggestiotis should not be fóllowed without regard4
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ELEMLNT.111(1. sCHOOLS -- 3

for the particular environinent in which they will be psed. City
children, for exampk, cannot study nittural resources in vactly
ihe. same way axghildren in Lizeiiiiing comItunities. Many 'such
or sitnirar adaptations are indicated.

Suggi-stions arr given for bdpirig ciadren Ii4arn more ,about
conservation of.soil as an example of one.an.roach to the sttidy
of conservation, bcikring 'with situations or experiences which.0are morn or less comnIn and familiar,*gradually leading lo new
problems and lines of growth. -

°the choice of soil erosion for tri-attnent in this buiktin should
not be interpreted to mean that this is the must importantiphase
of 'conservation. Rather it was selected eur illustrative purposes
because of the presence of soil erosion in practically every locality
and the subsequent easy access of all pupiii to actual e)amples
of it for observation 4nd sNdy. The' acuteness of the Nation's

ife problems; forest destruction, unregulated oil. exploita-
non, ahcl other 'phases of conser;iation all delband attention.

It 'is expected that teachers will make their own plans for
treatment of these and other con*rvation topics. The rug-
gestions given. for taching soil conservation are designed to be

t.

4

e

*applicable in their preparation.
,Content is outlined flexibly with consideration for only frneral

differences among chddren's ineerests and abilities .at *different

SIUÒ AT BOTTOM OF CORNFIFI D.
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e4 TEACHING CONSERVATION

grade irrels. Supplementary information about the conserva-4 tion otsoil in the append& is written- in line witIL the generalidea of proceeding from the known to the unknown. For ex-
. ample, the reader's attentiop is direcied to effeèts of erosion inthe home community first, and then to probleps of erosion in .the United Stakes and in the rest of the world. This summaryof significant facts and concepts gives ihe teaeher an organizecrk

oveniiew of the study with ideas- pregentid pmewhat as thechildren will arffve at them in their study.
In the development of the bulletin the scarcity of publishedmaterial for children w4s evident, especially with iespect to therestoration and preservation of soil. Until many siinple and .inexperishit 'materials on coriserv4tion' suitable for children'suse are generally available, it is especially important thattachers gradually develop bibliographies of their own and build

up collection% of bulletins, pictures, and other inexpensivemaierial to aid :the pupils *in their study. The reference list 6npage 85 of this bulletin illustrates the type of bibliography whichteakers canbuild. .
d. Other suggestive bibliographies are.:./

I Amencan Associatiorn for the Adváricenient of'Science w: the cooperationof Enbch Pratt I'm Priry of Baltimore.
Conserving Our Natural Resources.

United. States
cP

Department of. the Interior, Office pf Eiucation.Good Reference Bibliography No. 55, Copservation iElucation inSecondary Schools.
Good Reference Bibliography No. 70, .Conservaftion Education nElementary. Schools.
Good Reference Ilibliography,./)Ip., 71; Conservation of Trees anciForests for Use in Elementary Schools.. *91Good Reference Bibliograidly 1S1o.72, Conservation of Birds, Animals,and Wild Flowers for Use in Elementary Schools.

United States Department of the letprior, Division of Motion Pictures.Mo ' t Pictures. '4

United tau:2 Department of Agriculture, Division of Motion. Pictures,on Service.
Motion Picturei of the Onite4States Department of Agriculture.

It

1.ilt HOMES OF ORGANIZATION..$

Conservation education cannot be cpnfmed to anY one subjectpr field, nor limited to a single unit or a series of units.. Although
"many subjects may be utilized for materials, and `different unitsdeveloped for tip sake of emphasis, it is' only as the cimce.pts of
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ELEMENTARY SCHOOLS 5

don are made a fundamental part of curriculum
.

ng that the subject can be adequately treated.3
Divisions of content should be practicably apportioned to

grades and years in loosely, not closely, organized form. There is
little evidence supporting specifw grade placement of items
social studies,' of which conservation is &fluently considered a
phase. However; in, developing an outline of cónservation con-
tTnt, at least three principles are worthY of consideratitm, namely,
Texiblegess, cocirdination, and diffàeritiation.

Flexibleness
.

Arii 'plan or 'outline of content should be flexible enough to allow for
adjustments to needs of ;lasses and of gviduals, and to- inter-
ests and incidents. Wide study of the possibilities uf the content, of
the needs and interests çof the children to be 6ught, and of the
'Materials of the community will be 'helpful in theAdevelopment of

fléxible outline. Each item included should be broad and
somewhat general rather than narrow. and detailed; more items
should be, included *than can be used by any one class; the items
should be varied in type and difficulty. Type of community,
whether .4ty; or country district, dining or manufacturing corn-,
munity, and the like, should also be considered In apportionment°
of content. 4.

Ciordination ;
I.

Thtre are tWo important principles ofcoordAlation; one respect-
in¡ activities and the oaler respectingagradts and, schools. Since
conservation includes not only a body of knowledge, but also a
war of living, a significant consideration with respect ,to the
teaching of conservation is ithat instruction be so merged with
activities tlet children have 6nified experiences with fiowr,
birds, ioil; and other natural resources. Accordingly, one . prin-
ciple of coordination it that the organization of teaching material
should afford opportunities for the integration of instruction with normal
activities of life. This Cran be met in pari by an analysis. of ihe
activities in which chigiren of a particular group 'normally engAge
and by proper adjustment -of conservation content to thein
Integration of school and home 'activities is 'very important'

I Bristow, William H., and Cook, katherine M. Op. cit., p. 9.
National Education Association. The social studies curriculum. Depart-

'Ament. of Superintendence, Fourteenth yearbook. Washington, D. C., The
eciation, 1936. pp. 176P-77.
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V

Study of erosion in *rural schools, for example, becomes moremeaningful in connection with activities which the chili:ken carryon at home to help their parents in the control of erosion. Incity schools, study of erosion can be related to items which cull-dren 'read in netyspapers, *hear discussed at home, or observe inparks or vacant lots. In forest commtmities, children have first-hand experiences in forests, as well as discussions at home tomake practical their study of erosion in school.
A seçond principle applies to grades and schools in the samecommunity. Many activities of conservation appeal to the entireschool. If the eighth grade, for example, plans an excursion tostudy gullies, the sixth grade may wish to go along. If any gradein sphool plansato beautify the school ground, it is necessary forthe total success of the project that all grades take part. It isalso well for different schools in the same community to cooperatein activities in which ali are interested, such as a community

TEACHING CONSERVATION

forest. Accordingly, catservation &Unities of different grades in thesame school and of different schools in tbe community should be coordinatedwith respect to the interests of the entire group:

Differentiation Among Grades
In any school, curriculum content should be adapted to children ofdifferent ages 7 in such a way that they will not repeat the same work asthey pass from grade to grade. Many conservation concepts aresimple enough for 5- and 6-yedr-olds./ Very young children canlearn tat/ identify a few wild flowers, for example. They( can de-velop a love for trees, learn to identify different trees, learn ho'wtreqs grow, and why they help keep the soil from. being washtdaway. As children grow older, they are better able to studycauses than younger pupils are, and the concepts and generaliza-tions which they develop are more 'complex. As they progressfurther, they -develop increased understanding of the Nation'sresponsibifity for a wise use of its resources and of the individual's

7 Organization ofcurriculum for one-teacher schools. Department of rural.education, National Education Association, Waihington, D. C., Februar);1933.
General principles and patterns of construction ine Texas State rcurric-.. ulum-revision program. The Texas curriculum-revision movement,Curriculum news bulletin no. 4, 1: 8, April 1938'. Reprinted in Caswell,Hollis L., and Campbell, Doak S., Readinp in curriculum development,. New York, American BOok Co., 1937. p. 681.
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8 TFACHING CONNERVATION

responsibility for conserving natures richness, unimpaired, for a
future generation. Again, whereas primary children for the
most part are not expected to gain ideas which they cannot
experieice first!hanAl, intermediate-grade children may be ex-
pected to think abollt.problems similar to ours in other times andin othir lands. Advanced pupils may satisfy their curiosity
about causes and reasons by reference to history and by comparing
their own nation's probtEms with similar problems in other coun-t" tries. Differences such as these should be met in the organiza-
tion of content. ..

A SUGGESTED CURRICULUM PLAN
It is not an easy task to plan a of instruction so that

_children will have each year a succession of fresh, interesting, and
growth-promoting activities related to whir experiences in 'the
home and school. tach school must plan the type of program
s4ited to the needs of the children. A program suitable for one
school is not necessarily the type of program desirable for another
school. As anexample of curriculum planning for conservati
study, a tentative outline is included herein. (See p. 10.)To develop activities included in the suggested outline .(pp.
10 to 110, teachers and pupils will find information (1) in texts
(especially geographies, books on, science, 4nd readers) ; (2) in
periodicals; (3) in publications of ririvate or philanthropic agen-cies and local conservation groups; (4) in publications issued byState departments of education and State departments of con-
servation; (5) in bulletins and pamphlets issued by Federal
Government agendes.

Areas of Experience and Censervegoen Topics

The outline is a. plan for 3 years' work for each of the primary,
intermediate, and advanced groups of pupils. One year's work

s is outlined with the home and school as an area of experience forthe year. Conservation of wildlife and human life are arbitrarily
suggested for this year's work in conkervation, If the children'sother school activities and subjects can be centered ab9ut home
and schbol exPerieApes, the cudiriculum will be better integratedthan ifThere were no common center of intetett. For example,within the home and school area of experience, primary pupilsstudy family activities and -needs; intennediateltrade pupils4 .6

; .
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. ELEM ENTARY iiCH0Q123 9

.tudy houses and building materials of different historical periods;
advanced-grade pupils study problems of housing or,changing
ways of living with emphasis on the home. Conservation of
health, safety in the home, sanitation, and the like, are conserva-
don topics in line with home experiences. Coilservation of bird
and plant life is closely related to home life from the standpoint of
making life more beautiful and happy and of maintaining 4n
enjoyable means of recreation.

Another year's Work is dsigried to be developed with farms and
factories ail ail area of experience. The conservation studies in
this year's work are sóil and water. Other subjects and a'ctivities
in the school can very profitably develop within the large experi-
ence areas of farms and factories, as illustrated in the outline
(pp. 10-18).

stint a third year's work, with community life as an area of ex-
perience, has conservati6n c;nters in forests and mines. The
children may study the community institutions in their home city,
town, or county; government services in the communrty; agencies
and groups of people organizgd not only to Ntserve the com-
munity's natural resources, but to serve the public in any way
whatsoever.

.4.

FOREST AFTER A FIRE.
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persistent interests in other lines to distract their attention.Second, the teacher's reading, study, and other preparation forone group of pupils facilitates her preparation for the other twogroups. Third, longer class periods are available for activitiesbecause all groups of pupils are working on the same study or unitand the number of "recitations" is thus reduced. Fourth, thedaily schedule can be arranged in large blocks, rather than in 20or 30 class periods, which is hot unusual in schools in which ac-tivities are planned without common areas of experience.
When an outline of this kind is used in city schools, the fact thatthe entire school is engaged in activities of similar content enablesteachers to cut across grade finis and to bring together in workinggroups or committees, pupils who have common interests andneeds, or similar abilities.9 This can be done by arranging forcommittees from different classrooms to develop different partsof the study. Suppose, for example, that some of the childrenwho belong in different grades wish to study abo.t\ floods andtheir relation to soil erosion. These children form committees,plan their studies together, gather material, take excursions, and,finally, perhaps, prepare a report to give to the school at assem-
Hosic, James F. The cooperative group Om of colonization. gchooland society, 31: 61, January 4, 1930. Reprinted in Caswell, Hollis L., andCamiobell, Doak S. Op. cit.4 pp. 608-9.
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V.

FoRgns NOT ONLIt SHELTER WILDLIFE BUT RETAIN THE RAINFALL.

Adaptations

I n large areas of experience like the thrée just mentioned home
and school, farms and factories, and community° lifeare incor-
porated all the subjects of the school course and many activities.
The same area of experience and conservation topic each year of
the course are suggested for primary, intermediate, arid advanced
pupils. Planned thus, the outline contributes to the*flexibility of
the entire school program and is adaptable to different types of
schools, such as one-room schools, city schools, and schools in

0
special types of communities.

For example, in one-room schools, all giadesdrimary, inter-
mediate, and advancedcan work together to develop 4he same

study, activity, or curriculum unit. Children of the primary
.group carry on activities and develop concepts peculiarly within
their ability and needs. Intermediate pupils make contributions
acoordinvo their capabilities. Advanced pupikdevelop suitable
activities and encourage or assist primary and intermedi4te
The values of this coordination are evident. First, with the pu-
pils of the entfre school interested in one project, there are fewer

Organization of curriculum for one-tegcher schools. Op. cit., pp.
15-17, .3-35.

Dunn, Fannie W. Modeloe education in small rural schools. Teachers
College Recottcl, 32: 421-23, February 1931.0

Experimentation in organization and teaching in one-teacher

schools. Teachers College Record, 33: 504, March 1932.
and Everett, Marcia. Four years in a country school. New York,

Teacher; College, Columbia University, 1926. pp. 7-8:
-8)
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FIELD OF FURROWS, A TYPE OF EROSION CONTROL: a

persistent interests in other lines to distract their attention.Second, the teacher's reading, study, and other preparation forone group of pupils facilitates her preparation for the other twogroups. Third, longer class periods are available for activitiesbecause all groups of pupils are working on the same study or unitand the number of "recitations" is thus reduced. Fourth, thedaily schedule can be arranged in large blocks, rather than in 20or 30 class periods, which is hot unusual in schools in which ac-tivities are planned without common areas of experience.When an outline of this kind is used in city schools, the fact thatthe entire school is engaged in activities of similar content enablesteachers to cut across grade finis and to bring together in workinggroups or committees, pupils who have common interests andneeds, or similar abilities. This can be done by arranging forcommittees from different classrooms to develop different partsof the study. Suppose, for example, that some of the childrenwho belong in different gra'cles wish to study abcU floods andtheir relation to soil erosion. These children form committees,plan their studies together, gather material, take excursions, and,finally, perhaps, prepare a report to give to the school at assem-,,

9 Basic, James F. The cooperative group plan of organization. gchooland society, 31: 61, January 4, 1930. Reprinted in Caswell, Hollis L., andCamirbell, Doak S. Op. cit.4 pp. 608-9.
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bly. Reporis of this nature need not all in the form of talks."
For eiample, -one group of pupils can plan a play, designed to .

illustrate a problem in flood control; Another group, after havinr
investigated tht causes of a recent flood, can prepare maps or

P
charts to illustrate their study and explain it to the scho61.

In activities dr conservation, whether or not the children and_
the teacher organize them in curriculum unks, it is particularly
important thAt challenges be found in normal situations and that
the children articipate as much as possible in community
projects in co rvation. Communities differ with regard to
opportunities in this respect. In the country, of course, there are
opportunities for participating in projects of conservatiori more
frequently than in cities. The limited opportunities for partici-
pation in conservation in cities make it necessary sometimes to

. shift content and activities from lower to higher grades and
change the point of view. For example, a study of soil, such
as that outlined on p. 3'6, may be inappropriate for children in
primary grades of city schools who'have no garden in which to
plant seeds and little opportunity to secure samples of soil for
study. In such cases itis advisable to postpo . il studies uniil
the upper grades are reached. The princip es of conservation
can be realized through study of some other resource such as -

birds, treei, iron., or coal, in which the children can more con-
veniently have first-hand °experiences. ,

Conservation topics which canndt be studied in primary grades
can be reserved for higher grades. Older pupils har ability to
generalize from abstract ideas and vicarious experiences. They
can study conservation from the point 'of view of its national
importance. For examrle, fifth-grade children in a certain city _

school became seriously interested in The protection of soil even
though the class was unable to take a trip to the country and
only a few individuals had ever seen. a gully.,

It is not necessary, either in a one-teacher school or in a graded
school, that the children's activities in conservation be limited
entirely to the area of experience planned for the year. Suppose .

a school has planned a campaign tò protect bird life in the
. community. This need not eliminate discussion, or even study,

of some problem in the conservation of soil, especially if an
:urgent community need should arise, such as the changing ofk4,
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22 TEACHING CONSERVATION

the course of a river,w a flood, a duststorm, or the collapse of aroad which long has been threatened by a treacherous gully.A planned program can always be temporarily suspended inorder that pupils may study some current event of importance.
Adaptations are not limited to rural and urban qr to one-roomand graded schools. T})pes of schools are as varied as the com-munities in which they are located. Scbool curricula vary corre-spondingly. For example, the curriculum must meet certainneeds in a mining community; other needs in a farming region;still different needs in a community of foreign'. laborers or in alumbering town. Conservation topics and areas of experiencemust be chosen to fit school and community needs. When ¡obesehave been selected, however,juaines of co.entent may be plannedfor groups of pupils and yeriR work similar to the outline onpages 10-18.

The teacher will find that demands for certain types of instruc-tion in conservation recur from year to year. Regardless of thearea of experience planned there will be special activities for thecèlebration of Arbor Day, Conservation Week, Bird Day, and thet like. Beautifying the schoolground, planting flowers on highwayterrces, and caring for the school garden are activities that needconstant attention. However, so far as study is concerned,recurring activities, once started, may be subordinated to the
do`minant conAervation interest.

The oudine on pages 10-18, with its organization ofconservationtopics and activities around three major areas of experience,follows the so-called group plan of organization.". This group¡plan with various areas of experience has proved effective indifferent types of schools. Naturally it is only age of maq waysin which a conservation program.- can be organized. Differentareas of experience can be chosen, depending upon the content
is Everett, Marcia. Progress toward integration in a rural county. Eclucational method, 15: 179-91, January 1936.
11 Maryland Department of Education. Goals in social studies for primaryrades, I-III, with suggestions for their achievement. Maryland schoollulletin, 13: 56-57, October 1931.

New Jersey Department of Public Instruction. A handbook in socialstudies and related activities for primary teachenlirrenton, N. J., 1932.Dunn, Fannie Ir., aNd Everett, Marcia. Op. cit., p. 7-8.Hosic, James r. The cooperative group plan of organization. Schooland society, 31: 6-7, January 4, 1930. Reprinted in Caswell, Hollis L. aridCampbell, Doak S. Op. cit., 608-9.
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ELEM ENTA R SCHOOLS 23

of the particular course of study in use in the school. Conserva-
tion topics, chosen from various natural i-esourceis, cant& appor-
tioned to different years of the school came. For example, with
respect to wildlife, birds can be studied one year, mammals
another year., and fish a third. With respect to soil, the compo-
sition and formation of soil can be planned for 1 year, the water
cycle and the effect of water on soil another year, and the balance
of nature and ways of preventing erosion the third year. With
respect to minerals, fuels can be the topic 1 years metals another
year, and nonmetallic resources, -like cement, salt, and sulphur,
the third yer.

Supervisors and teachers who are following restricted courseslof
study may need to make decided 'adaptations of the ciutline and
other plans suggested, in order to incorporate instruction in con-
servation in their program. It is not essential to the teaching of
conservation that studies be planned in connection with the/or-
ganization of social problems or areas of experience mentioned.
On the other hand, conservation should not always be taught
casually as a single unit or series of units unrelated to any larger

,plan, nor as another separaOlobject. To develop a unified con-
servation program with any specified course of study, teacWrs

.should study the material they are required to teach in various
subjects and plan conservation activities which are related to it.

It is understood that thexonservatiort of human life is dePendent
upon' the coniervation of all natutal resources.; that' the very pur-
pose ef"con&ivation itself is that mankind may live longer, health-
ier, happier, and more comfortable lives. In the maintenance of
socialiVelfare, conservation of natural resources is the basic
consideration.
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INTRODUCTION OF CONSERVATION
The teaching of conservation can be introduced in a school by

the superintendent, the supervisor, or the teacher with the ap-
proval ofsuperintendent or supervijor. In teachers' meetings and
in conferences with ificlividual teachers, oral instructions can be
given and iometimes mimeographed or printed outlines provided
to guide in the initiation of appropriate activities.

SOURCES OF HELP fOR TEACHERS

Sources of elp, besides superintendent and supervisor, are the
children's h4nes, die cpunty agent, FutureFarmersand 4H Club
members, f en' organizations, and sometimes other agencies,
such as Kl anis dubs, theAmerican Legion, the National Asso-
dation of Atidubon Societies, and the Emergency Conservation
Committee. These leaden and agencies are frequently willing to
cooperate by providing materials arid- can do much to ,stimulate
children and teachers by visiting the schools and participating in
activities or in other ways showing their. interest and desire to
help. Their services can well be sought by teachers as well as
other school authorities and integiated with the desired school
program of instruction in conservation. Local and State librariesand museums may have material or be able to'secure it on reciuest.
Government bulletins are helpful sources of pictures _and infor-
mation. In the bulletin entitled "Coriservation in the Education
Program," a number -of ;our= of information aie suggested.In this bulletin, abo; various igencies Aie listed, bothGovernment
and private, which prepare mAterials or provide other services to
help teachers who desire to teach conservation.

Certain auditory aids and visual materials are stimulants In
stbools where thçy can be obtained.* The radio is an important
source of information. Tile teacher probably will familiarize her-
self with yearly programs of educational bràadcasts. Local stAh
tions often. broadcast information of great help in 'a conservation

Bristow, William 11., end Cook, Kathetine M. Conservation in the ;Au-. cation program.. U. S. Department of the Interior, Office of Education,Bulletin 1937, No. 4.
2 Good for cCoservation eduesition in secondary schools). Wash-ingtoà, U. S. popartment pf the Interior, Office of Education. Bibliography
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program. Sometimes by writing to the station over which the
broadcast is giventeachers can secure copies of the speeches.
Many schools, of course, have no radio. Vrequently, patrons are
glad to invite the children into their homes for the purpose of
listening to ed tional broadcasts. Motion pictures are useful.
Sometimes a c ty agent or county club lekler is able to secure
an appropriate film from the agricultural extension service *of the
State agricultural college or the State university. PiCtures,
charts, and posters are obtainable from, Government ageacies,
such as the Motion Pictdre Division of the United States Depart:
ment of the Interior.

tHE TEACHER'S PREI;ARAT1ON
Problems of conservation, like other nets' problems, should not

be initiated before the teacher has had time to think through the
situatipn, to gather the information' which she. needs to teach the
subjecs, and to make a collection ofMaterials from which the
children may secure facts to ansiver questions which arise. In
'making. her preparation, the teach6.r should advise with ,the
supervisor or coiinty superintendent and secure. his cooperation
and help and consuli her local and5tate librarians, either through
the superintendent or by writing. She should survey the Com-
munity for the purpose of beginning contemplated studies based
on the community's needs. She should try to discover what
plans; if any, are being made in the community for carrying on
cwservition enterprises.'ror various studies in the field of conservation, the teacher
ought to tinderstand the physical and iocial environMent. She
needs to, have a kngwledge of the Animals that are disappearing
and of the measures necessary to conservè therh, of the flowers
and fdrests In immediate need of conservation, the source of tile
water supply, and the nature -and condition of the soil, The
institutions ,of the people, their accepted beliefs-and standards,
and their living conditions should be coAsidered4 and titilized in
the development of projects.

THE TEACHING PLAN
How much to plan in advance for teaching is a troublesome

piroblemi. Some. leachers feel that planning in advance prevents
children from developing initiative and creativeness. They
believe that pupils should make the plans; that learning to plan is
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26 TEAcNING CONSERVATION

part of a thild's education and adds to tile educative potentiali-
ties of any school enterprise. 'Consequently, lest they dominatf

- the children's planning, they restrict their own to making lists (),
references, gathering materials, and reading for information ii !

line with the type of interest 'evinced by the pupils. .

On the other hand, there are thousands of teachers who play
their work definitely in advance. By carefully planning for it
school enterprise or activity, a teacher niay anticipate and pre-
pare for manidifficulties that wotild otherwise.seriously handicap
thc children's progress; she is alert to each child's needs and read
to help him take the "next step." Correct planning prepáres her
the better to guide pupils in individual li-nes of growth. It would
seem that teaching of conservation problems, especially, should
be planned in Advance because of their newiiess ind the conse-
quent lack of helpful precedent in teaching them.

Obviously, a teacher's plans should be flexible. Thiy must
permit her, for example, to lead a group of children into a field
or a 'park to study erosion, or .to change at will and help the
children classify pictures they have gathered illustratirig 'methodsa combating floods. A teacher might plan to h4ve her class
investigate the ciuses ,of a recFnt dust` storm and then find it

14 netessary instead to help fem discover why the Yellow Sea is
so yellow, or4viiy the American colonists so freque,ndy abandoned
their old farms for new ones.

By planning, the teacher is able to incorporate in stiKiii; and
activities, suggestions and ideas from many different sources..
The course of study or curriculum guide is one source. Caieful
planning enables one.to use a

,

curriculum guide for ideas, inspira-
tion, and stimulation. By no means, however, should a teach&
be satisfied with incorporating in her plans the suggestio'ns giiren
in her curriculum guide. -There are many. &her publications to
help children enliven their activities. Accounts which other
teachers have written of cirri-cult:1m units developed by their
pupils ari esfieciaily helpful because tfiey contain ideas which
have been tried. They may be found in teachers' magazines qr
purchasçd from publishers at little expense.* Many suggestions
nuqr be gleaned from máterial 'and servipes of conservation

e s For example: Unit teaching materials. Chicago, IL, W. F. Quarrie,'In
Teachers' less& unit series. New York, Bureau ofpublications, Teaclrn

College, Columbia Univenity.
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ágencks, such as the. Natipnal Park Service, the Bureau.' of
Reclamation of thbe United States Department of the Interior,
the Forest- Service or Soil Conservation Service of .the United
Staies nepartrilent of Agriculture. Books, professional maga-
zines, and othCr published teaching aids are useful.

In planning fois The teaching of conservation the- teacher will
find it helpful to use two kifids of plans. One is an initial outline
for the large enterprisea "long-time" plan; the other, a plan
for next steps made at the %close of each day's work. In making
a plan for-..a large enterprise, there are several conIsiderations for
guidance. Some of them will now be considered.

LIng-Tiene Pkn

The long-time plan should be adapted to the children's nerds,
intercsts, and abilities. It .should be brierf, but.at.the same time
cleat4ns1 helpiul. It should, whenever possible; be made far
enough in advance for the teacher to [father materilk and study
the community before initiating the enterprise. It should be in
harmony with the general organization of the cutriculuni guide
or coigne of study. It should be fléxible enough to permit devia-
tions iind revisions from day to day which incorporate children's
suggestions and meet their changing and unpredictable needs.

Long-time Plans vary somewhat according to types of schools.
The teacher of a one-room,swchoca, for example, planning for the
entire school, must have in mind the abilities and interests of the
three groups of children to be taughtprimary, intermediate, and
advanced. Insofar as possible, the work ofilpany subjects should
be united aild centered about activities in which all groups of
children have an interest and in which they c4n engage *according
to their ability' In in enterprise for the protection of birds, for
example, primary children cans be ixpected merely to learn to
Wait* two or three common new birds; intermediate grade
children can plan a way,of attracting more birds to the vicinity
of the school; and the advanced children can make a study of
commercial and agricultural viluCs of birds to the community.
Classiloom &Adler' in graded schools, planning for one class
onli, have fewer lev-ils of ability to consider but greater varie!yof
individual interests whefi their enrollment is large. If several
classrooms. pr several schools are cooperating in the study of a
conservation unit, the teadiers should confer and Owl accord-.

.
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ingly. In such caiesthe groups tirade by all the teachers lt

thC whole school will be similar to that which the teacher of
onerm school makes for her three groups of pupils.

Here are a few items a tea'dwr's long-time plan can includ
for any phase of conierauon :

1. A natural situation or two, such as a conservation eiuer:
prise developed by the community, in which the chiidrt.

will wish to participate or in which they can find some
challenges or questions with which to begin.

2. A few familiar experiences which pupils have had in line
with the desired activity, briefly jotted down, merely
keep herself alert to the children's needs.

3. Significant topics and problems which it will be nectssarv
for thq class to sttìdv if the enterprise or study is to have
educative value,

4. A list of activities, me of which the children may
!uggest, or be led to initiate, or which they can study
'with profit. Theic should be both school activities and
out.o(school activities, with special attention to com
munit), needs.

5. A central problem or culminating activity done is evident
in The of the enterprise, around which minor
acUvitiei can be organized, or toward which a large pn»
portion of the children's study will be directed.
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" 6. A list_of the needs of individual pupils and ways in which
study can meet them.

7. A bibliography.
8. A list of inexpensive materials for which the children can

write.
9. A few permanent interests that pupils can develop. The

course of study and other teaching materials will help at
this point. Study of the needs of the children in rdation
to the community's needs also is useful. Conservation is
not a subject which can be taught in a series of lessons or
activities and then abandoned. Activities, such as pro-
tecting birds, growing a wild-flower garden, or filling a
gully, must be followed frotii time to time during the 'ear.
This follow-up should be included in the teacher's plans.

10. A few suggeitions jotted down as leads to further activities
when they can be brought to the children's attention.

Probably the teacher will find that her long-time plan is not
sufficient to guide her in the development of the entire study.
The children will ask questions that did not occur to her or will
suggest activities not anticipated in the initial planning. !indi-
vidual and group shortcomings and deficiencies unexpectedly
will be revealed as new activities are initiated. Her long-time
plan will need to be revised frequently.

Some daily planning also will be necessary. The question is:
"How much daily planning should a teacher do, and what type
of planning should, it be?" UndouOtedly, it must be brief. It
caimot be made far in advailce because it must provide for new
problems that appear each day. The best time for one to make a
daily plan is after a day's work when the children's needs are fresh
in mind. At this time it is not difficult to recall particular
activities in progress, 'and materials are at hand for planning.

La

The Deft Plan

The daily plan must be flexible. The teacher of one- and two-
room schools must plan for two types of activities for each period
of the dayone for the grqups working independently and one'
for the group working directly with her. She must plan espe-
daily carefully for the primary- pupih, who have not yet learned
to employ themselves profitably without gilidance. She must
always plan for groups of children who will work withOut guidance
while she helps other groups. In some graded schools teachers
plan thus for independent groups. In any, type of school a daily
plan can consist of such items as the following:
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1. A list of the things that need to be done next in furtherin
the main enterprise.

2. Deviations from -long-time plan to meet* suggestions "pupils and _unforeseen needs and difficulties.
3. Particulir needs of individuals.

, 4. Names of pupils who are responsible for certain task'.such as a report on a wild-flower garden at home orfinding different types of soil for/ a display.5. Matengs the teacher must secure or cqntributions shd
must make for the next day's lesson such as a book abouitrees froni the State library or information to help thechildren plan, a terrarium.

.The special pait of the enterprise in which each grade
group or committee Will be engaged.

7. Points of interest common to all grades or groups and
difficulties which can be met by dais instruction.8. For the one-teacher school, suggestiorts to aid pupils in
parierabuttion of records of conservation work inof reports, drawings, bibliographies, and t e like,which two groups can accomplish while the tearworks with the third group.

9. Special plans for new activities such as organizing newly
discovered information, labelinF displays, and roundingup projects which though provided for in the long-timeplan often take different turns during the children's
development of the unit.

10. A question or two to help pupils criticise and evaluatewcirk whkh they have clone and to set up higher standardsfor the next similar work. .

Items of significant information that gay be needed forthe next dayrwork.
12. Sources d information which the children will need to

investigate.
3: very brief suggestions to recall systeratic ways of

handling new materialswhere to put new bulletins or
pictures, for example, how to pass out construction paperwith the least possible confusion, ways of mint; paste,
where and when to do noisy work such as sawing and
hammering.

THE DAILY soap=
Some revision of thi many-class daily schedule is n :ecissary for

the introduction of a program for. teathing conservation, as it is
fbr any other program, for that twitter, which includes ouclids and
enterprises requiring long periodi of time. - Instead d á large
number of "recitations" arranged by subject, such as history,
gepgraphy, or arithmetic, the revised program mist have several
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long unbioien periods during the day in whictl children of various

group;) can plan normal activities in conservatiofi and make cer-

tain decided progress which they cosisider valuable in carrying

out their plans; and finally round up their study, summarize and

report information, fOrmulate conclusions, and evaluate their ac-

tivities. The simplest type of program for the teacher who has

but one grade of pupils, is that in which a block 4 of time is set

'aside for social studies and activities related to them, another for

reading and othir English activities, and one for nature study or

'science with an extra period or 9c:reach week for additional nerds

If curriculum units ór other types of projects are crried on with

centers of interesi to which these subjects contribute, such a

program affprds time for them. Minor subjects and drill activities

are fitted in where needed.

In one- and two-room schopis, every block of time on the pro-

gram must allow the teacher to work with each of the different

ability groups in the ;chant; 4ut a program with long periods in

which subjects and activities are coonlinated is Ott most Oracti

'ble. it should be plalined differendy for different days in the.

week. In schools with many grades it is necessa6 to combir'se

and coordinate subjrcts not only to save time, but, in smaller
se,liooh, to provide working groups large enough for socialization.

appraisal thejiw education. Yonkers-on-Hudson, World Baak Ga., 1928.
O and Shumaker, Ann. The child-centered school. An

pp. 70-71. ir'"
Gustia, Margaret, aid Hayes, Margaret L Activities in the public school.

Chapel Rill, The University of North Carolina Press, 1914. p. 68, 74.
Teachers' guide io child aevelopment. Washington, U. S. Department of

the Interim, Office of Education Bulletin, 1930, No. 26. pp. 178-86.

6 Man, Flank W.. ad Everett, Mazda. Four yiars in a country school.

New York, Teachen College, Columbia University, 1926. p. 19.

Suggested daily program for ow-teacher schools. Harrisburg, Common-

wealth of Nnnsylvania, bepartment of public instruction, (n.d .1 chart. 1 p.
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ThE DEVELOPMENT 'OF CONSERVATION
UNITS

THE CURRICULUM UNIT

Because of the presenjotendency i of Courses of study to organize
experiences and actMties in the form of units, this chapter is
devoted to suggestions for useln developing curriculum units on
conservation. The suggestions are flexible, however, and will be
helpful, also, Tot teacl*rs who desire to teach consèrvatioñ as a
subject, and for those who wish to teach it as a body of principles
to be arrived at -in connection with many different subjects,
topics, themes, units, or singlo activities. .

Definition

What is a curriculum unit? When an unexpected event occurs
or something weds to be 'clone, children usually are interested.
,They can be led tick think tf many things to do. Often they will
raise questions which carry therri into wider study, will plan and
work until their study grows into :a larger enterprise that has
organization and unity for them. Such an enterprise, though.
known by' a variety of names, can conveniently be styled a
curriculum unit. It can best be defined by an example. The

dren in two country schools in.. Warren County, N. J., devel-
d recently a study or curl kulunf unit on reclamation of muck/ land in their community. The story of the unit begins in the

history pf the reclaimed land.
Abbut.-40 yeárs ago the drainage of an old lake bottom inWarren CoOnty, N. J:, brought a large section of land now

kno.wn As the Meadows under cultivation. The rith black'muck wag ideal for raising celery, lettuce, and organs by the'Polish and Ukrainian farmers who settled there: Frequently,however, the Pequest River, which flows through the Mead-ows, flooded the land and ruined the crops. Help from thenearby C. C. C. camp was finally secured to dredge and
straighten parts of the river.

Harap, Henry. A survey of courses of study published in the last 2 years.Cleveland, Ohio, Western Reserve University, Curriculum Laboratory,No. 44, y 20, 1935, pp. 6-9. Reprinted in Caswell, Hollis L., and Campbell,Doak S. J Readings in currivülum -development, New York. AMerican
Book Co. 1937. p. 635.

'
- I Everett Marcia. Progress ioward integration in a rur counti. Edu-cational me od, 15: 179-91, January 1936. .
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ELEMENTARY SCHOOLS 33

One.morning the teachers ahd some of the children of the two
schools in this community were informed that a charge of dyna-
mite Was to be set off which wotld change the course of the river:
They were at the spot in time to see the explosron. As soon as
these children had returned to their schools they were deluged
with questions by the other pupils. The teac rs had questions
alsp aboul the work they had observed. All th questions were
written on the blackboard, organized under: prob ms, and copied
in notebboks for further study. Here are some of them:

What is the floodtcontrol project doing for our country,?
Where does the quest come from and where does it end?
Why do we have C. C. C. camps?
Where does the water we drink eorne from? v

Is it good? (When the source was found to.be dangerous,
plans for remedying the matter were made.)

In the larger school, a six-teacher school, the questions were
organized under the folloWing probltms: (1) How was the Pequest
River cleaned? (2) What caused the mountains, rivep, and
valleys in our country? 0) What kindAf work is done in Warren
County? A story of the Pequest drainage project summarized
the study. In the eighth-grade room of this school the children
became especialiy interested in the conservation movement bot1;,
past and present throughout the entire United Stares.. In the
one-room schOibl children frpm grades 1 t9.8 studied every phase
of the problem:

Searching out the answers to theft- problems ved many
experiences. The answers could hot be foun in AU
the children could not And all the hnswers. hey were f ced
with tile problem of getting information in new ways; of

fr record* information for thernselves 'and others; of relating
their experience*eo- that others could understand; and of
finding--various Ways to express their new-found information
and ideas.

All this, of course, involved meeting people, writing for
information, 1earning4to work with other persons concer
with the same problem; of observing interesting phenomena,
heretofore unnoticed, within their own community; of ques-
tioning what they heard and 'saw; of working purposefully;
of checking the value of the time spent on an activity; of
planning their time to get the most good from it; ofdeveloping
conficlincOn their own ability; of learning new skills in
expression and in human relations4ips.3

s Everett, Marcia. Op. cit., pp. 182-83.
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ELEMENTARY SCHOOLS 35

Variation in the Development of Units

-Many 'more examples of curriculum units mitht be given. No
two examples would be alike because no two curriculum uilits.

on the same subject can be developed in exactly the same way,
no matter how narrow the scope of that subject. This point can
be illustrated by an incident from a supervisor's notebook.
Several teachers-were given more or less detailed suggestions for
developing "units of work" on the topic, "Home Life in Colonial
Days." The suggestions were written in such a way that the
teachers could have follOwed them in detail, had they had no
plans of their own. However, when the units were taught ahd
and the teachers' reports compared,' it was found that all had
been developed differently. In one class, the children's interest
centered about ichool life andosocial life. The niajor activity was
a play and a colonial party. In another school, the children
became interested in antiques. They were invited to visit whome
in the community to observe a unique colleçtion 6f colonia al relics.
In school, these children maae a collection of relics and of pictures
of-relics. A third school placed the emphasis on coloRial houses
and a study of building materials in early times and the present.

The incident indicates the variation whkh usually oscurs in
the development of curriculum units in an011ubject. If the teacher
is álive to the interest and needs of her pupils, if she encourages
them to initiate activities and tolwork on aspects of the study in
which they are most interested as individuals, her curriculum
unit will be new. It will be new regardleskof the plan with which
she started, regardless oDlie.number of tin\es she or others may
have developed units onffile same theme. No teagshing situation
can be exactly duplicated. If the teacher, the plan, and the
materials are the same, the children are different, and the needs
and intei,eits of the children are different one month from
another. All teachinematerials, all suggestions for activities and
organization, and the teacher's plans must be adapted to un-
predictable neècls and interests of each group of children and to
the situation or to the problem to be resolved:4 If curriculum
units on historical and cultural subjects art apt to vary as illus-
trated, one can expect conservation units much more surely to

a.,

4 Glistin, Margaret, and Hayes, MargAret L. Op. cit. Practical discussions
and illustrations of activities and units of work including a desciiption of a
second-grade activity, "Growhig Flowers."
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36 TEACHING CONSERVATION

vary becáuse their subject matter is in the field of nature, which
is never exactly the same from year to year, from month tòmonth, or day to day.

Qualities ofExcellence4

In any curriculum unit qualities of excellence or the
4

lacleof
them are recognizable. One desirable quality of a co rvationunit is normal experience for children in the prot ction andsaving of nàtural resources. Closely related to this quality is
flexibility' in providing for children's chOice of activities. Coi:
rectness. of procedure in teaching ii -a third desirable quality.The teacher should be a guide rather than a .directbr. Her
respoiisibility is not in making assignments, but in helping Chil-
dren to make them, to formulate questions, to plan activities,and to organiíe their Work. She should give due recognition to
practices ald ideals that children. accept or value, and respect
each child's personality. A fourth point of excellencé is evalua-tionthe extent to which children are led to set up standards
and work to achieve them and the. extent to which the teacher
uses the children's present standards 4o help them improve iheir
work and to formulate new and higher standardi of measiire-
ment. The fifth quality of excellence lies in theextept to which
children 'ichieve perma;ient interest in coni&vatiOn and find
leads to other activities. Conservation activities should continue
after special study has temporarily ceased. All future citizens
should have inore than academic interest in conserv'ation. They
should be active participants in conservation programs.

WHAT A CLASS CAN DO AiOUT SAVSIG SOIL
In the section which fólloWs, materials are assembled for teach-

ing the conservation of soil. The organization as presented in
the outline follows somewhat the development of a curriculum
unit; however, the materials may In used for 4ny method of
instruction the teacher prefers.

4

Outline
Suggestions for-the teacher in planning.
Enterprises of interest to the entire school.
Prirhary
- Situations (illustrative).
. Questions and problems (illustrativt).

Activities for studyobservation, invesiigation, reading,and discussion.
I
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PREVENTÌNG EROSION THROUGH BUILDING OF STONE DAMS.

, .
- . ,

Activities- in keeping records- and making reports and ,
sunimaries. . .

$ Permanent ihterests. . ,

Leads to other units.
Intermediate pupils: :

. Situations (illustrative).
Questions and problems (illustrative). _

Activities- for studyobservation, inyestigation, readi4g,
and discussion. ,

, Activities for keepinerecords and making reports and
summaries. ... e

Permanent interests.
.

Leads to other units. k .

,

.

Advanced pupils: _

Situations (illustrative).
.

Questions and problem$ (illustrative).
. Activities for studyobservatioii,. investigation, reading,

ánd discussion.
Activities for -keeping recbrds and making reports and

66 summaries.
Permanent interests.
Leads to other units.

Ways of closing the unit.
The stov of erosion and its control,
References.
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38 =ACHING CONSERVATION

Suggestions for ths Tepcher in Planning

The súggestions and materials outlined irt this section arfl
illustrations of activities and procedures, not assignments 7()
be passed on to the pupils nor directions to be followed I ,the teacher. They are designed to stimulate tiacher
children to think of other things to do or learnnore appri
priate, perhaps, for their own situation. They are nt,tpresented in organized unit form. More suggestions aregiven than cari be fully developed in any one unit.

The organizatt9n as well as the content is intended to i Is
flexible. Although the suggestions are arranged in thrc(%
groups according to the age -or grade of the pupil in ans,
group, pupils will be found -who should now and then carry
on activities here suggeited for the pupils of a different
geoup. For example, an advanced pupil particularly inter-
ested in a wild-flower garden or a tertirium for which
intermediate-grade pupils have rtsponsibility should:
allowed to 'work with thtm. An intermediate-grade pupil
may wish to-work with a primary group labeling trees in, a
park. Son* of the' suggestions given here for primary pupils
may be new, fresh, and interesting for intermediate-grade
-pupils in. certain schools. Some activities and problems
suggestqd can be rhore reid0 adaptp:I tco country schools
and to rural children than to City schools. WherC this
difference is significant, áttention is called- to the fact.. In a
unit.on soilin large city schools it is difficult fo find first-haild
experiences for first- and second-grade pupils. For this
reason such schciols will wish to. teach conservation of soil id
middle and a6anced grades, in which children's ability to
read enabks them to gain, concepts vicaibiot.O. GnePally
speaking ihe activities suggested for the three different grade
groups supplement and complement one another.

In using the suggestions in this bulletin, each teacher's
procedure should be original. It will vary according to
the need or interest of the children, the incident or situation
in whjéh the study is initiated, the materials available. A
few principles may -be useful.: .

9

(a) Since the community is a significant factor in the
development of a unit in the conservation -of soil, the
community and,. not the classroom alone should be
the laboratory for study. Its values are threefold:
(1) The chief materials of instruction will be 'found

in the community.
(2) In . the community, children can participate in

, normal activities in the ponservation of soil.
s From Promssive Education and the Science of Education, by John DeweY.

Progressive education, 5: 200-1, julyAugust-Septembei 1928. Reprinted in
Caswell, Hollis L., and Campbill, Doak S. Op. Ott.
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ELEMENTARY SCHOOLS 39

(3) In the community, both teacher and children will
find individuals and agencies eager 'to have a
part in the enterprises in which the school is
interested.

(b) The teacher should plan her teaching and. guide the
children in their planning.

(c) Children should learn to orpnize their Work. Each
child should be able to see his contribution to an
enterprise in relation to the contributions of the
other children and to other things which he has
done 'or learned; to mold ideas And activities in
new relationships. An activity which is so organized
as to have value for a child has order and continuity
which he, and not the teacher, has established. An
organization% which a teacher plans for the" children
and not with them, has little -value for them.

(d) Summaries and rounding-4 of activities should be
planned at opportune times irk the development of a
unit and at its close. ',The teacher should,ride the
children into organizing and summarizirig activities
most, promising for a unified view of the study.
Plays, reports, school newispapers, bulletin boards,
are eXamples of agtivities which serve this pal-pose.

To use the suggestions on the following pages to. the 'best ad-.

vantage, the teacher should first:

(a) Read the outline, pages 36-37. 'this shows the order
in which the different topics are presented, and gives a
bird's-eye view of the suggestions.

(b) /Read the section entitled "tnterprises in Which the
Eptire School May Be Interested," page 40. Deciae on
several akpropriate major enterprises in which the
children may wish to.engage.-

(c) Read the section which if designed for the grade to be
taughtprimary, page 41; intermediate, page 49; and
advanced, page 60.

(d) kead the sections designed for other Sroups than the
one to be taught.

(e) Decide which, if any, of the activities the class is apt to
plan.

(f) Read widely for information. See references. This
bulletin indicates tlie type of facts to be sought a
suggests sources. Details pust be developed by teache
and pupils gradually as the need arises.

s Dewey, John. Progressive education .and the science of education.
Priogressive education, 5; 200-1, July-August-September, 1928. Reprinted in
Caswell, Hollis L, and Campbell, Doak S. Readings in curriculum develop-
ment. Op. cit., pp. 286-7.
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PREVENTING EROSION THROUGH THi USZ or SAND BAGS.

o (g) Gather available materials for children's _use, referringto those listed in references on pages 85-106.(h) Plan ic.cording to suggestions given on pages 38-39.

3. 'Enterprises of Interest to the Entire Schoól

. In the Oevelopment of a study about the saving of soil there are
Inany activìti in wkiéh the entire school can participate. One
of these earl be carried.on at anay, time durinethe de'velopment ofthe unit. For example, in-a rural school all the pupils cad tplice
part in the filling of a gully on or near the school ground or in
sowing grass, seed for a lawn. In a' city, school a hool newspapercan carfy news about soil conservation in the ommunity. The
children in all groups or grades cane contribute. Other activitiesin which' all the puPils of a school, either city or country, can takepa rt.are :

(a), A soil 8chibit.
(b ) A balanced aquarium.
( A balanced terrarium.
(d The filling pf a gully near the schoolhouse.
(e ) The tcrracirig of a roadside grad
(e A saild table reproduction of a restored and properlyconsen;ed landscape.

(g) A large pictorial map shbwing erosion projects inthe community.
(h) A wild-flower garden.
(0' A large scrapbook about the control of soil erosion in ourcommunity.
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t.

A bulletin entitled "Soil News."
A frieze showing the history of soil
sible restoration and conservation.
A display of pictures of erosion.
A soil club.
A community, hbrary of books and
lion of soil.
In large schools, a st;i1 section in a
set aside for a conservation room.'

depletion and its pos-
.

bulletins on conserva-

room %vhich has been

Is 4. Sunutions Appropriate for Primary Pupas

1(a) Situations (illustrative):

D.

Urban

alb

(1) Children waich a rainstorin and ask where the water
comes from. They ask where the water conies fioni which
they drink.

(2). Children visit a park and riote how soil and sand collect
fi4 at places along the sides of a stream. Where does this .

material come from? Hol cart the water carry so much?
%%Thy is the soil a different color near the water's edge?

(3) Children bring soirto school for window gardens. They
note different kinds of soil, or ask why pebbles should be
placed in the bottom- of the box. Perhaps some child
wants to try planting seed in pebbles. Such experiences
léacUchildren to observe how soil in kardens and park-

:ays produCes plants arid tp realize the impoitance- of
1

A

J.

(4)° Children learn to read "Keep off the Grass" signs. The
teacher helps them understand why it is importarrt not
to ciit across terraces, lawns, or park corners. A study of
sail results.

(1)

(2)

Rural

Primary pupils have older brothers who dre members of
a CCC camp iti the community. It is natural for them
to tell what their brothers are doing or learning .in camp,
to ask questions about the work of the camp. Why is
there a canajn our community? Or, why isn't there a
camp in cfur community? Of what use to the corn-
munity is the work of the CCC boys?
An CIrclInary whirlwind, often seen in spring or fall, may
result in questions. The teacher suggests that die pupils
watch for a whirlwindsee where the dust is thickest,
how itseems to disa,. pear as it blows across a pasture.

177750

(j)
(k)

(I)
(m).
(n)

(o)

N.1
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(3) If the study is made in the spring, children come to scht J1with accounts of the 'sowing of wheat or of oats. Tr
can be led to plant seeds and watch how' they take rt .11
and ¡row. As they observe the roots forming and t

soil clinging to them, they get an idea of what the col
of plants may do to prevent soil from blowing au 0..
They may compare their own plants with the grass
the lawn or field or with the plants of the field crops.

. Either Rend or aioW

(1) Perhaps on the school ground there is a lawn or plot 1 :

grass which the children are trying to keep beautiful
Beginning pupils each year will need to be taught how 1,

care for the lawn, Co refrain from crossifig it, and frail
wearing it down near the walk. Questions arise about
the growth of the gran, the need for good soil and plenl\
of moisture. Why does grass grow Thickly? Why cu!,it? Why won't it grow where we walk? Is giass in tilt-
pastures like grins on our lawn? Why is itd good for tilt
soil? What does' it do for the soil?

(2) Children usually are interested in watching a rainstorm
They ask where the water comes from and where it
goes. They are interested in geeing brooks and creek
rise. A rainstorm is a good situation with which 1,1

begin a study abcut water and soil erosion.
(3) A duststorm occurs blowing dust into the building. apd

- over books and furniture. It heaps piles of dust in the
road.. The air is cloudy with dust. Children 0.sk where

4so much dust comes from.
(b) Questions and problems (illustrative)

rgi
(1) Whre did the soil in the flower boxes come from?
(2) Hiaw do the tires in the park grow so large?
(3) In what End ofsoil will the plants in the schoolroom grow

best?

Moat

Rend

(i) Why don't people plant more grass and trees/so the dust
can't-blow?

(2) How cail farmers save the soil?
(3) Can little children do anything to save soil?

((B

(5

Morello&w (Man
*here does-the rain come from? Where does it go?
Where did the stoim get the dust?
How deep is the soil?
What are the CCC boys doing in our neighborhood?
Why doesn'l the grass gr-ow where people walk?

* tar

a

*or

C.

41.

.
"`" aze ,

fv! -,

"

v

le

f.

.21

.

q.2.-44.2419_11 .ebv_dtIttlatt.iikt.4.41

. . . .

',t; I ,, .
1: .

.. . , : .

74q),1.f.
"

.1k?"

41.

-

.
a

(4



ELEMENTARY SCHOOLS

Activities 7 for study-2-ob;,ope atio-n, investigation,
discussion: .s?

Thing: ts dos
I. Take an excursion in a warm rain:

(a) During the rain--
(1) Wear coats and rubben.

(2) Catch rain water in hands or pans.
(a) Note that it is perfectly clear.

111111

(b) Keep some for further observation
--and comparison.

(3) Takr up some rain 'water from side
of road or from a puddk in the gar-
den, field, park, or vacant lot.

(a) Sote that it is muctdy.

(b) Compare with clear rain the water
carught directly from clouds.

(b) After the rain
(1) Walk through mud in a plowed field

or vacant lot. Compare with road
or street.

Dig down and note the kind of soil
that is wettest.
Note fresh appearance of pla9ts in
field: park, or window box.

reading,

Desirable vostimainditigt tad
ab rev Pawns -e

One should ...ear coats and
rubbers in the rain to
keep his clothes dry.

Rain water is clear az it
first comes from t he
clouds.

Rain water that one takes
from the roadside or
field is. muddy. It con-
tains soil.

Water has power tci carry
soil, sticks, stones, as it
flows along.. Water
carries soil away.

Wet clothing should - be
dried as soon as possible.

More water soaks into a
field than into a road
because the soil of the
field] is loosec.

Mellow, loimy soil is wet-
test.

After & rain, plants look
fresher and their Ntems
and leaves arc stiffer.

I Published reports of four activity units afforded stimAation for some of
-the suggestions included in this outline:

Water and Its Work. Unit teaching materials by W. F. tluarrie, Inc.,
Chicago, M. Developed by Gladys Jacobson, teacher, and Elsie Flint Neuner,
$upervisor, New Rochelle, N. Y.

Hall, Jennie. A report of a study of conservation. Made at the John
Ericsson School., Minneipolis Vublic Schools, 1935. 35 p.

Dovery, Marie. A 'unit on soil erosion. Arizona !cachet', 25: 70-73,
November 1936.

Everett, Marcia. Progress ttoward integration in a rural county. Op. cit.
Burge*, Austin E. Soil erosion control,,Atlania, gala., Turner E. Smith &

Co., 1936. 187 p. Wus.
It is intended that the activities suggested be planned and developed by

the children with the teacher's guidance when apPropriate situations arise.
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4

Things to do
(4) Look for sod that is washed off a hill.
(5) Find where soil washes most.

t

2. in country schools select a plot to obser:v
and study by a brook side, in a pasture,
or along the road. Each child marks out
a plot 3 or 4 feet square and observes this
from day to day. Notice new plants as
they come up; notice stages of growth in
old plants; find animals and insects in the
plot from day to day. Notice how plants*
thrive where soli is moist and mellow,

grass ròots and leaves mixed in it..
Make other observation'.

3. Plan a wild-flower pinks and transplant
wild flowers from roidside or woods; or a
garden tn which to plant seeds. Give
special attention to Akservations about
the soil.

(a) Its depth.
i(b) The amount of wort it takes to pul- Decaying roots, trurilo,verize it. leaves, and branches

}slake rkh and loam

&suably sokirrstandiNgs
al canons

Mom soil washes oft
hilts than level Ian

' hills with very Kr& a
stapes:

PLants need water.
Vater sinks into

Soil holds water and
for plants.

There could be no la' zr
healthy ts wiitt
water and sod.

Roots grow Witt's- a1
larger. Sod, wakr, kw).

ship
1,1

shine, and air ca
plants to grow. Lit

help keep the 1/44 .11

loose. Soil holds 14..)(1

for plants.

0004

The brit soil is a. p(wi
deer, rich," dark,
drained loatn.

(c) Its
(d)"Roots and broken leaves in the soil.4. In country or swill town, observe a dust-
storm.

(a) During the storm.
( 1) Where does the dust blow hardese

across the lawn, in ihe garden, in*the woods or grove, across the
plowed field, across the pasture?

(2) Where does the dust seem to go?

to

Dust appears to be bl. inft
hardcit across the plowmt
'field. One cane see the
wind take up soil from
the field.

The aust- fills the Air. It is
hard to briatlii. rebpIr
want to stay indoors
during the storm.

In pastures and grove wind
does not take up fresh
soil,i-and it deposits soil°"'
which it took frompowed .

fields.
The soil sittles where tge

wind is weakist.
Soil that is blown .astrisy is

very fine.
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Punks to do

(b) After the storm
(1 ) Where is the dust that was

blown away 'luring the storiW
(2) Can you find the places that lbst

soil during the storm?
(3) What places appear to lose no

soilpasture, lawn, woods, hAil
i. tops.,,ptowed fields?

5. Improve the school lawn or a park
nearby.

(a) Plant wild-flower weds in protected
COMM.

(b) Make "keep-off-the-grass" signs.
(c) Explain the campaign to other chil-

e dren and urge them to observe the
signs.

(d) Label flowers so that other chiltiren
can learn their names.

6. Invite a C. C. C. boy to address the class.
Ask questions:

(a) How many boys are in the camp? There are many:, 6coys in

DeJt able ocramstandovr o2d
olio" cottons

After a duststorm one can
see that loose soil has
been blown,off the road
into the grass.

Louse sod has settled in
fence-Corners,' by build-
ings, in shrubbery.

Soil where wild flowers
grow best is ofte'n dark
in color.

Transplanted flowers grow
best witp pWnty of their
native soil around them.

Correctly spelled signs and
labels look bcst.

A good sign is clearly
written.

Some ways
are-

of wording
better titan

a
Ml

c.

(b) What do they do when they work?
(c) Why arr they working for the com-

- munity in this way? i .

(d) What fun do they have? e

. (e) Do they go to town e to church, and to
. shows as other people do?

(f) Who pays them?.. (g) Why do they try to save sod?
* . is

.117
. . . ,. ,s_

7. Plan ways to save soil:
(a) Take care of the lawn on the school

und.
(I 1"Do not make paths acmes it.
(2 II-kelp plant trees, flowen, and shrubs.

(b Take care of lawns at home.
(c Protect wile flowers arid shrubs.
(d Erect wire or boards to protect young .

trees and shrubs.

(e) Do not toed small branches of trees
and shrubs.

q

C. C. camps.
They plant trees and shrubs

to save soil from washing
away.

They bpild dams in streams
to holdlack water.a

s

Holding water jn streams
keeps some plants alive. .

Holding water in streams
keeps some of the sod
from washing far away.

Walking on grass causes it
to die and also destroys
roots which save the soil.

Planting flowers, trees, and
shrubs' will save- sod on
our lawns.

Lawns and flowers make
home and school yard
beautiful.

Wild flowers, trees, and
/shrubs keep math soil
from blowing away.
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Things to do _

(f) In a garden at school¡r at home, plan
how to keep soiKfrom washing away.

8. In city schools prepare soil and plant
flowers in pots and window boxes.t (a Why put pebbles in the bottom? '

(b Why-is the soil so dark?
(c What becomes of the water we give

4

the plants?

4.

9. Study seeds.
(a) Find many different kinds of seeds.
(b) Plan an exhibit cif the seeds found and

make labels.
(t) Plant grass seeds thickly in a small

box 1Sr soil. Watch them grow.
What do the roots do to the sail?

10. Take- an excursion to a place where
soil has been excavated for a building
or cut away for a road. 'A

(a) Note topsoil: its. depth, its color corn-
' pared with lower-soil; its texture.

(b) Note roots and the way they hold the
soil on top.

(c) Collect sfinipies of different kinds of
soil observed.

A

schools)With other grades (in country
-take excursions to visit gullies, sheet
erosipn and wind erosion in fields near
th school.

Desirable understandings .,

. observations.

People can save -soil by not
picking wild flowers .ind
by protectingyoung t!Pes
and shrqbs.

r
Soil needs air and di din.

age.
Decayed leaves and poi.ti

frequently make 1)11

darker, as in the park,
grove, or forest.

Some of the water gh en
the plant in the winduw
box is takin up by the4r, some used by the
tlani. I

R4ts hold soil together
and make it more por-
ous. 6

Topsoil is mellow, granii-
f lar, and loamy and often
' darker than the layer

next to it.
. The layer under the_ top-

soil, or subsoil, is less
loamy.

Often lower tle sub-
soil are layei: cif clay
and rocks.

Note kind of soil washed away.
Note effect of grass, trees, or'shrubs
on erosion.
Note dams,. contour plowing, strip
farming, terracing, and other at-
tempts to control erosion.
Gather informadon to answer ques-
tions, help save soil on school ground,wria articles -for school paper, or
write stories and Pays.
Gather pictures to show ways of cOn-
trolling erosion.

In the case of plowed crops
like corn much loose
soil is washed away.

II), a pasture, little soil is
washed off slopes.

Grass, trees, and shrubs
torevent gullies from be-
coming deeper and
wider. \

Plowing around the hill in-
. stead of straight with the
slope helps keep the soil
from washing.

f
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d) Activities for keeping records and making reports and
summaries:
The activities suggested in this section can be carried on at different points

in the development of the unit whenever the need for them arises. Many of
them afford opportunity for th4lasi to talk about investigations which differ-
ent pupilg have made. A large amount of group,discussion under the super-
% ision of the teaer will give each pupil a view oT the unit as a.whole.

Things to do

1. Tell classmates about individual experi-
ences such as:

(a) allecting rainwater and measuring
its depth.

(b) Noticing soil washed from the slope
to theloot of a hill in a field.

(c) Observing soil, sticks, and pebbles
washed alongside of a road in the
yard at home or school, or any-
where that the rest of the class Itave
not Seen.

s.

(d1/41614aking definite effort tg protect the
lawn at home.

o (e) Learning interesting things from a
brother who belongs to a C. C. C.
group.

2.. Classify different kinds of soil for exhibit.
It.may be desirable to have the pupils of
middle grades helPsort and classify this
soil. Primary pupils who gather
samples may:

(a) Tell where the samples were found,
whetherl on hill-top, in valley, in
woods, and the like.

(b) How to classify each sample, as rich
_,,-.or poor, forest soil, and the like.

3. Write something for the primary group's
contribution to the scho91 newspaper.

(a) Plan "Our Own Page," or something
of the sort.

(b) Dictate "news" and stories for this to
teacher who writes on the board for
all to read.

4. Collect or draw pictures of rainstorms,
duststorms, erosion, ways of controllinK
erosion. Put these on school bulletin
board.

(a) Pictures clipped From gewspapers. Facility in creative expres-
(b) Large pictures which are the result of sion according to stand-

plans and work by the entire pri- ards set for grade.
mary group.

1OR

Desirable understandings and
observations

Ability to give a short
account of an experience.'r

Tendency to notice changes
that take place after a

: rain, such as washing of
the soil in open places,
absorption of rain on
lawns, in pastures, . in
*parks by sidewalks; pow-
er of -running water to
carry pebbles arid sticks;
gullies-in the field.

Desire to do something to
save soil.

Recognition of the worth
of a community activ-
ity (C. C. C.).

40

Appreciation of the contri-
bution of older putoils.

Satisfaction in being able
to contribute to an activ-
ity in which entire
school is interested.

Increased facility in ex-
Pressing ideas in good
English accgrding to
needs of *le group and
individuals and the ri=
quirements of the course
of study.

I.
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Things to do -

5. Help the middle and advanced groups
entertain C. C. C. boys (small commu-

% nity).
(a) Sing songs. ,_:.rned about the rain.(b) Recite pofms.
(c) Tell about experience in saving soil.(d) Take part in school play.

Avoi

6. Draw or 'paint pictures of the plants
found in'"nature plots."

7. Collect seeds and plan a way of mount-ing, labeling, and preserving them:

8. Observe conservation week by Rerform-ing tasks which are related to tat work
with soil.

(a) Plan appropriate functions for a partof a whole-school program stih as
explaining the soil exhibit, or ar-
ranging soil pictures for display.(b) Write invitations to guests.

(c) Country pupils make picture books
showing children engaged in activ-
ities in conservation.

(e) Permanent interests:
.(1) .Interest in the changes and movements of soil.(2) Desire to save soil and wild animai and plant life asobserved in "nature plots."
(3) Pleasure in flowers and in preserving rare wild flowers.(4) Interest in different kinds of farm crops, methods ofproducing them, and their effect on the soil.(0 Leads to other units:
(1) A study of the conservation of plants. The desire tostudy plant conservation sometimes grows out of

. experiences With :wild flowers, nature plots, and similaractivities connected with a study of soil.(2) A unit on trees and their uses. Questions about trees mayarise from study of forests as a means of conservingsoil. Such questions can lead to a study of forests andways of conserving them.

Desirable understandings al
observations

Wholesome acquaintam
with older young peopic
(C. C. C.).

Satisfaction in taking partin an activity that the
entire school considei s'
valuable.

Appreciation of C. C. C.
activity.

A tendency to observe
plants and ability
mientify a few.

A tendency to observe
types of seeds.

Inclination to recogniie
the worth of things other
children have done.

to

Skill in contributing to an
enterprise of value to
the entire group.

Ability to recognize worth
in classmates' contribu-
tions.

Increased facility in ex-
pressing ideas in good
English.

.
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Suggedioits Appropriate for Intern, t-,iatePupils

(a) Siations (illustrative):

Urban

(1) Children who have visited a farm where different kinds
of erosion have occurred, or where the Gévernment or
individual farmers are carrying on activities to control
erosion, can be encouraged to report their experiences to
the other pupils. Interesting questions will arise to carry
the pupils into a study of soil and of ways in which they
can help save it.

(2) Othet studies cin be used as leads to a siudy oftoil, soil
conservation, or erosion. In geography children read
about the formation of the Mississippi Delta. They learn
that this was formed by soil carried out of the Mississippi
Valley and decide to study the streams in thei; own com-
munity to find whether or not these also carry soil.

(3) The teacher can utilize things which pupils tell about
their experiences in parks. They have seen soil deposited
along the shores of streams. Théy have noticed how the
roots of plants and leaves of trees form a covering for the
ground in those parks which have been left in their
natural state.

(4). In one city school a fifth grade compared the Amazon
Valley with the Mississippi Valley with respect to possi-
bilities for agricultural development and out of this study
grew some questions about erosion which carriéd the class
into a study of soil erosion in the United States-. One of
the pupils lived next dog,- to a specialist in the field of
soil erosion and learned many interesling facts to report
to his classmates. Eventually the children planned a
sandtable display of a farm badly injured by-erosion, the
house nearly ready to tumble into a gully. They carried
on an experiment to show the effect of running water on
soil. The unit closed with a program in which the pupil
who knew the specialist showed colored slides .and gave
a lecture on soil erosion.

Rural

(1) A gully near the schoolhouse arouses the curiosity of the
children and a study can be undertaken to °find what
caused the gully, what harm it does, how it increases
each year, what the children can do to keep it from in-
creasing in size, and the like. Such a study leads into
studies of other forms of erosion.

.1
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60 TEACHING CONSERVATION

(2) muddiness of creeks in the neighborhood leads chi -
cfren tó ask questions leading to a general study of sol;.
The'group can plan to help conserve the soil that is beir2
washed away.

(3) A school garden calls for more information about s(than the children posseu, and so a class initiates a *search
for facts. This, in turn, leads to an enterprise in soil
conservation.

Either Rural or Urban

41

(1) In many States children in rural schools and *also in cit\
schools have -experienced dtiststorms. The teacher can
use an incidental discussion to lead the children into :1

study of the causes and effects of duststorms and wild,
can be done to prevent them:

(2) Pupils have heard their grandparents tell about better
days.when the country had no,duststorms, fewer floods.and more forests. "What causes the difference between
early days and our day?", a child asks, and a study of
erosion begins.

(3) 5n some communities, in town city, and country, trees
have recentIST died by the hundreds and people are cut-, ting them for wood. If the question arises as to why so
many trees have died it will lead ...the children to study
the effects of droughts as a possible cause. and to try to
find ways of conserving water.

(4) In all grades in city and country schools, the presence of
a C. C. C. camp in the community is likely to cause
comments and arouse questions among the children. lf
the teacher invites a C. C. C:iboy to visit the school and
talk to the children informally, enough questions will
arise to lead the class into an enterprise for the conserva-
tion of soil.

(5) Individual pupils find articles in the newspaper about
saving soil or other natural resources. A discussion of
these articles leads the class to observe natural resources
or types of soil in the home community. They wish td
find how thekrmers are using these to the best advantage
and how tbey are trying to restore losses or to recover
from them.

(6) In nature study, geography, and other subjects in the
regular curriculum, children engage in activities which
have, conservation aspects. Curriculum units on birds,
trees, ,and forests are examples. J. Units such as these do
not fulfill their educative possibilities unless the pupils
engage in acthities of conservation.

(b) Questions and problems (illustrative):

4
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Urban

(1) If the soil blows -away, can't farmers produce more soil
by putting fertilizer on their fields? How does nature
make soil?

(2) Are city-people affected by the farmers' care of their soil?
(3) Why don't farmers haul dirt and fill up the gullies?

Rural

Is there anything the children can do to help save the
soil in the home co-Ai unity?
When the topsoil washes away, can the farmers not plow
deeply and loosen more soil?
Could floods be prevented if all the water were saved
that runs off our fields?

Baer niral 01 Man

(1) What causes the floods in other parts- of the country?
Why ire there no floods at home? Do the waters that
run off the fields near home cause floods anywhere?

(2) How deep is the soil?
(3) From what parts of the untry does the dust of the

duststorm come?
(4) What do the C. C. C. boys do. ys them? What

do they study?
(5) How do farmers in other lands save their soil?

(c) Activities for studyobservation, investigation, reading, dis-
cussion:

Mils to do
1. Take an excursion after a rairtsto learn

moie about soil in the community. This
will serve as the fint step toward answer-
ing many questions similar to those in the
foregoing pages. (Single class, with pri-
mary

.

grades, or with whole school).
(a) Try to decide:

(1) How deep the soil is on toi; of the
hill.

(2) On the side of the hill.
, (3) At the bottom of the hill.

(b) Gather samples of soil:
i1 From top, slope, and bottom of hill.
2 From bottom of creek.
3 Near the creek.
4 From grassland.
5 From grade lie* road.

(c) *Compare the different types of soil:

rt 3 Where is the darkest soil found?
2 Which is more granular?

Which is finir?

Desirable underitandings
and observations

Water has power to-wash
soil and to carry sticks
and pebbles.

Some water runs down-
hill, carrying soil with it.

Soil is uhually darker and
more mellow below for-
est floors,. at the foot of
hills, and where Frans
and plants are luxunant.

.8%

0.11.
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Things to do

(4) Why Is it dark?
(5) Where is the most mellow- S'oil

found? Why is it so mellow?
(d) Observe where water has run off mort

quickly, and deçide why theri- is a
difference:

) Top of hill, slope, bottom.-
2) Grassland, forest, or grove.
3) Roadside grade. 0°

e.

(e) Note where The largest plants grow
-and try to tell why:

(1) Where soil is washed away.
(2) Where silt is mixed with plant

growth.
(;) On roadside where there is Ito top-

soil.
(f) Ask a pupil of thc advanced group to

explain how the amount of slope on it
hillside can be measured.

*(g) Observe gullies and ditches in pas:
tures, in vacant lots, in woods, or park:

(1) Where are the largest and deepest
gullies on hilltops, slopes, or the fobt
of a hill? How long? Deep?

(2) Are there any washed-out culverts
in the community?

(3 Is the water high or low in stre'ams?
(4 Is the flow strong or weak?
15 Do rocks, trees, or shrubs make any

differeiice in the power of the run-
ning water?

2. Read about the way soil made. Tryl-
to think of an

or
t to prove what

has been
anan

read. For example, what can
be done to proiie:

(a) That rocks can wear one another

a

11'

away.
That rocks can be split and made finer
by.hcat.
That rocks can be split and made finer
by freezing.
What kind of soil running water is
most likely to carry away.
What kind of soil wind is most likel5r
to carry away.

That water can climb up the stalk and
branches of a plant.;

hold/That leaves and 'roots moistmre
in the- soil.

(h) That leaves and roots make soil richer
for plants.

IP

-

Desirable understandings
and obsewations

Soil is less .meHow and
. ofteti lighter, in color

whrre ihere is little veg-
etation.

On grassland water does
_not wash the soil away
as fast as on plowed
fields.

oil bare soil water runs off
faster than on grassland.

Largest, healthiest plan ti
grow where there is deep
rich soil well mixed "with
decayed plant and ani-.
mal

Gullies begin where water
collects and drips or
flows.

Gullies usually are deepest
where there is 'no plant
growth to hold the soil.

In large gullies, great
masses of earth are some-..-
times torn loose by heavy
rainfall.

Rocks are broken fine by
freezing and thawing.
These particles compose
part of the soil.

Plant roots grow into crev-
ices and cracks of rocks
and break off little pieces
or leave places for water
to enter and freeze.
This process helps to pro-
duce soil.

Leaves tiny branches, and
other litter from' plants
and trees decismpos,
form hum:is, and mix
with rock particles. The
litter helps the soil hold
moisture.,

Running, water carries
more fine soil thamcoarse
soil.
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Things to do

(i) How much soil is washed away by a
single downpour.

(j) That plant roots give off acid
decompose rocks.

ar

which

Other

3. To learn more about soil, stake an ex-
, cur:ion to a roadside nearby where a

grade has been cut; or to a city- lot
where excavafing is done.

(i), Observe layers of different kinds of
soil. Where is the richest soil? How
can. you telP Can you account for
its richness?

(b) Observe soil about the roots of treesif any trees have been cut. Is the
black soil as 'deep or deeper than ill
other places?

(c) Make a sketth or picture of tbe layen
of soil as they appear in
grWe you observe.

(d) Gather samples of soil fcir a soil ex-
hibit for it school Museum.

4. Take an excursion io a- field where corn
is being cut for a silo, or Where wheat
or oats is being threshed, or corn picked,
or to a large garden. The class might
make a.list of questions and read to

-answer them:
(a) Where did the maarial in the fodder

come from? (soil, air, sunshine,
water). %.

(b) How can' a fanner save his field when
he takes all this material from it year
after year?

*6

Desirahie saideutandingr
observations

Soil which is mixed Wi f;
roots and leaves is n4 I

easily washed awa%
holds water, and is rid

Topsoil is made up of tt,.
tiniest particles of Fa t!
mixed with litter (

plants, animals, an
-water.

Some kinds of soil hay,.
much humus in them
These soils. usually art.
clarifier and richer than
other soils. They pro-
duce better crops than
soil that has less humus

soils have less humus
and frequently are lighter
in color. Usually they
produce I, abundantly.

.

A roadside grade shows
soil arranged in layers

loamyand
The soil on top more

darker.
Rich soil often is deeper on

the lower part of the
slope.

Rich soil is looser and more
porous where plants grow

. profusely. I

Several layers underneath
the topsoil there may be
rocks that have not been
broken info fine pariicles.

110

When a crop of any kind
is harvested, a great
amount of material is,
taken away from the soil.

The efficient fanner tries to
put back on his farm
some of the richness
which the crops take
from it. Each year he
spreads on his land com-
inertial barnyard fer-
tilizers.
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Desirable understandingsThings to do
and obiernations

(c) What fertilizers are good for worn-out
soil?

(d) What part do dead plants play in
renewing soil?

(e) How lobg does it take to.produce top-
soil? 4

5. Have a class mebeting to discuss expCri-
-- ences with duststorms; and decide how

to karn more about duststorms; drcide
what the class wishes mpst to know:

(a) How does the air look?
(b) How doias the dust feel that is blown

against one?
(c) How one can breathe in a duststorm?
(d) Are people ever lost in duststorms?

, IP4%

(e)
(f)

631

(h)

Can a dtIststorm kill people?
According to all-the experiences that
different children tell, whit is happen-
ing to the wain those States that have
great duststorms?

pupils `read anything in books
or magazines about duststorms? What
Articles can anyone rcommend to his
classmates?
From what kind of land does the dust
blow most freelyplowed land, pas-

re land, fallow land, forest floors?
there any way of preventing dust-

?

(j) What books tell about regionsill;at
have duststorms?

6. Take a trip to observe evidences of ero-
- sion control. Formuiate questions and

try to answer them:
o (a) How are farmers in the community

trying to save their soil?
(1) Fmd out how many have large pas-

ture lands; clover fields; other fields
of,hay or grass.

(2) Make a map of the community to
show where all the grasslands are.

(3) Learn if any of the farmers try to
plow their land in certain ways to
sk.7-ale the soil from being blown or

away.
(4) Learn if any of the farmers are

planting new trees.

Ij:.

It will require hundreds
- and even thousands of

years to renew the Na-
tion's worn-out soil.

d

Topsoil can be produced
approximately at the rate
of 1 inch in 400 to 1,006
years. -.

The wind in a duststorm is
very strong.

The wind blows great
quantities of rich soit
from the fields.

This soil cannot be re-
placed for generations;
perhaps never.

The soil is lets easily blown
off grass and pasture
lands and earth than off
plowed fields and pas-
tures too q0icly grazed.

The soil blows most quickly
away from plaz,. oi] lands
or closely pastured lands.

Trees planted in belts as
windbreaks help prevent
soil from blowing.

Strip farming helps pre-
vent duststorms because
the dust blows into...the
dose-growing strip and
is held there, and be-
cause there is less arca of
unprotected soil.

Sometimes .farmers plow
ridges across their hill-
sides to keep the water
from washing away..

Some farmers build ob-
structions of wire, poles,
and soil across gullies
and plant trees in them
to keep the water from
washing soil fa r t he r .
These obstructions hold
the water until it sinks

..

.
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"
Things to do

(5) Learn what Tiers do to keep the
e rains from washing gulliel in their

fields.
(6) On the map locate places where

farmer's have tried to prevent their
soil from tieing washed or blown
away.

(b) How did the farmers learn to save
their soil?
) What has the county agent done in

the community?

(2) What are the C. C. C. boys doing?
(3) How is it that the community s;an

. have a county agent and a C. C.
C. camp?

(4) Who pays them? Wive?
(5) Can the county agent or the C. C.
9 C. educational adviser help the

school study?
7. Platt ways for the school to help save the

soil of the community. Discuss ques-
tions, such as:

(a) Can the children plant trres-v-on
their home farms, school yard,- or
highway?

(b) What can be done to protect the grass
on the lawns at home or school?
Does protecting grass save the soil?

(c) Is there iiny way in which the children
can take part in what the fanners
are doing?

(1) Visit a farm lxueau meeting where
the farers have plannecrto dis-
cuss terraced Wowing, grassed
highways, and other methods of
cultivation.

(2) Talk about methods of saving soil
e with father or an bider brother.

(3) Offer to help the county agent dip-
tribute announcements of pro-

o grams for study of soil conserva-
tiop.

(4) Offer to take part in conservation,
of load farmen' organi-

mitt by telling about experi:-
encet in saving soil.

(d) How can anyone .influence a play-
mate or brother or sister to help
save soil? -

Desirable randall rig
and oh:gyrations

beneath the surface
stead of running off.

The courtly agent is rm.'
ployed to give ad. icr. io
Earmers in the comm
nity. -

The Government emplIivs
thc C. C. C. boys o
plant trees and build
dams and in other u.1\

rut the soil fri tin
blown or washcd

away.

Planting trees saveCeil
frontwind and rain.

Protecting grass on lawn
and roadside helps sa
soil.

Things which children o
to tbdp save soil some-
times cause other people
also to want to save it.

f.

Inviting others to help i9
conservation projects of-
ten wins their interest
sail cooperation.

.
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Thstigs to do

8. Learn how people live where there is
almost no rain at all. ,

(a) What books and pictures tell about
Arabia?

(I) What kind of plants grow there?

(2) Is there any way of watering plants
in the desert?

(3) What is an oasis?
(4) What difference does lark of water

make in the people's way of liv-
ing?

(b) What materiah have informati;mt
about desert lands of Africa?

(cr Are there any lands in the United
States at all like desert lands of
other countries? What has .made
them so? What books tell about
them?

46.

9. Plan to learn how tanners in other lands
save their soil. What books and piç-
turn can we find to help:

(a) Holland. I.

(b) Switzerland.

10. Plan to learn about lands that have more
rainfall than the peopk need.

(a), What kinds of plants grow in lands
like these and how do the people
live?

(b) What are plants, animals, and pecpie
like in jungle lands?

(c) What books and pictures will help?

77750*-1

A

DesiraHe :miff
and etvieltationl

Few plants and animals
can live in desert coun-
tries, except near rivers
or ewes. ..

Peopk in desert countries
must be careful not to
waste water. They can-
not wash their hands and
clothing as often as we
do. They raise flocks;
and farm very ,

They travel abOut look-
ing for fmh grass and
water for their flocks.

Sometimes riven that start
in snow on the Moun-
tains flow across desert
countries.

A river in a desert country
furnishetc water for irri-
gation. By irrigation
people can have farms
and gardens near the
river. Sometimes there
are springs in desert lands.
These springs water the
soil about them and

e it possible for
ants and animals to

ve.

Fanners in Holland live
on farms from which the
sea is shut out by great
walls solidly built..

Many farmers in Switzer-
land build terraced farms
on steep hillsides.

In France sarid dunes in
Landes were conserved.

In wet jungle lands, plants
are large and abundant.
There is plenty of food
for people and animals.

Fewer people live in jupgk
lands than in temperate
lands.

Animas are often large
and fierce.
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(d) _Activities for keeping records ind making rept's and
Things t*. de DesireAlt &tasks sad

and developing the activitks of thissectiPtnigord opportunities far children to evalTuate work that his been done and arri* at COD-clusions. A large amount 01 group discussionupder supervisiotx of the 3eacher will afford aview of the unit ¡is a whole for pupils who largelyhave engaged in individual activities and par-ticipated gin the wort of small committees.
1.. Have a class meeting and discuss exper.i-

ewes in conservation of soil at home;

* (b hawing shrubs a gully.
Helping .to fertili

in
ze the grarden.

(c Prepanng ground for a lawn at borne'
and planting gran seed.2. If the entire school is peeparing a soil es-

xhibit, Wing specimens of event kinds of
160; sort and label them. On labels tell:(a) Where the sample was found, whether

on hill-top, slope, valley, woods, in gar-
den, in a certain part of a grade cut
away for a road, fnxn a post bole or
geleher bole.

a

(b) How the different kinds of soil may
have been foamed.

(c) Which are best for plants and why?3. If thCre is a school newspaper, contribute
as follows:

(a) An article telling how soil is made. r,

.00 I bow farmers
countries, as Switzerland, Hol-
land, and Russia have conserved their
soil.

.

(c) Sketches oi thelayers ofsoil found in a
grade which was cut away for-a road-
bed; or ki an excavation for a house.

C.

:6

(d) Cartoons on skid conservation.
(e) Editorials urging children Cif the school

to Aave some part in community an-
woks.

4. If the school entertains the C. C.. C. boys,
plan how to Mice part:,

(a) Plan a plaiy`abotit a conservation proi- Wholesome pleasure in at-,ect floc,* community. quaintance with older
, tg people c.)

st1111-

Ability to give a connect; d
account of an experien, c
in a 2- or 37ininute talk
to a class group.

Extended pleripe in cred-
tive evrainon.

kkre*sca sensitivenesi to.
correct spelling, espr
daily of words used
study 4 conservation.

Increasing *sensiiiveniss .141

coryect (10 lien, and
the like, according t(s
pupils' individual need$

Incirease in ability to co-
operate in group enter-

s prises.
in ability to or-

wake ¡AiwaAbutmaterial .

Improyement in thee ex.
premsoci-of ideas in good
Enflisit according to in-
dividual nevi and grade
requirements.

s

a.

,

/

w.

*

A

:

Articles of other
such
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(b)

ILIZMENTARY 9C11001.8.

" Mgr to 4
uc a group geo¡raphr contest in

ch conservation protects of other
tries are described, locating on

the map the-covtries describrd.
c 4

S. Draw illustrated picteriaal Inapt show.
ing desert lands, wWipids, and conserva-
tion projects in dotent c6untsies.

6. Discuss topics and q6estions kw a school
on consetVation.

(a) t is soil 4ind how is it made?

it

. How is soil depleted or removed?

06

59

Detirsiisditiado and abdstsit
Satisfaction in taking part

In an activity that the
enthe school considers
valuabk.

Consciousness of the
tome flif other countries
and grographical regions

ow and some understanding
of their i'irculiar prob-
Iran iq conservation. -

Sensitiveness to location of
r:egiona on dte map.

1 narase in ability to irca.il
and organise ideas.

Greater ability to organize
and sunudkrise impor-
tant facts leArned.

(c) My experiencls in fertilizing the soil ci
.the garden. 4

(d H6w nmaing water affects,soil.- '

M(e ir experwnces in a..cluststorm.
( Ways in which erosion of the stiO pay

be prevepted.
P/ (g) Qinservation in other countries.
,, (1) What early settlers knew about coiltrol

of erosion; in VigiaLia; in New tag-
A. land.

(e) Permaneni. interests:
.

.

(1) Interest in diffrient types of conservation of soil rePorted
_ M newpapers and magazines.

.

. (2) Desire to learn more about th way peciple live in other
countrit r

. .(3) Desire learn more *about the soil *problems of the
United States and other countries aqd ways of solving

;them.
0 L.e. *ads. to 4ither units: .

(1) Moçc detailed studies of life in Switzerland, Holland,
', the jungle, or desert lands.

(2) Study of foesti, to leaen more about the ways in .which
they cin be conserved.

,

(3)--Tbe life-ola forest ranier or other forest workers.
(4) Studies of farm crops and the way they are grown..
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6. SuggestioniAppropricite foi Advanced Pima;
(a) Situations (illustrative):

r

Urban
(1? Some of the childrefi` visit a farm where a Government.

experiment in çonservation is conducted. When dlevreturn to sChool they will have questions approprid tefor a study of conservation from the point of view ofthe city dweller.
(2) The children hear their parents discussirig a rise in thecost bread. In trying to find the reason for therise, the children learn that drought and duststorm.,or possibly hoides of grasshoppers, have destroyedmuch" of the Nation's whedt crop. This is a lead intoa study .of optimum use of the land in dry States orduring seasons of drought in humid States.
(3) If there is a school garden, a study of the best kind offertilizer to use for the soil leads into a study of thedifferent kinds of soils in the United States and goodways of preserving them.-
(4) Seeing a group of men working to reseed or to land-scape a boulevard leads into a study of different kindsof soil, the value of 'soil, and the best Ways of saving it.(5) A duststorm is interesting to children. Where does the

dust corhe from? What will the farmers do if the wind
blows their soil away? Can they just plow more deeplyand sd have more soil? What difference does it all maketo the rest of the couhiry?

Rural

(1) In wandering about on their 'own farin or on a neigh-bor's farm, as boys often do, some of the boys in the
class will note large gullies riade by erosion. They walk
*t.hrough dark or loamy soil lying thick ai the foot of
the hills frolii -which it was washed during the rains. In
school they mention the guilies or the surplus soil. Theyask questions about ways of controlling gullies. They
disagree as to the cause of the soil at the bottom of the
hijls. Sornearemot convinced that harm is done to the
field by t e was ing away of thi soil. Discussion may
follow and study-may be needed fp settle _disputes:

(2) When raids are few, childrtn have xperience3 in driving
cows long distances to water. In a year .of drought
many farrriers pasture 6ttle and horses in the road..The children have to watch them to keep 'them from
swaying. Children discuss. their experiences in school
àrid formulate quéstions. Is there any wdy in which
water of the spring rains might be cQnserved for a dry
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EaMENTANY SCiMuLs 61

season? Is there a supply of water that might be used
to irrigate gardens or trees on individual' farms? Such
questions lead to a 'study of water and soil.

(3) IF farmers in the cltnirunity are trying new ways of.
plowing, such as contour plowing, 4-tfle children in the
sixth, seventh, and eighth grades will be interested. They
can discuss advantages and disadvantages of different
ways of conserving soil and begin activities leading to a
unit of study.

(4) ,In ate country a duststorm causes more concern than it
does in a city or town, simply because it is a matter of
direct interest to the people. The storm is blowing their
best soil alwaythe soil upon which their living depends'.
Children, ask: "If the windblows all of the soil away, can
it ever 6e replaced?" This is a lead to the stugly of wind
erosion.
0

Either-Rural or Urban

(0, Perhaps farmers in the coMmtinity are planning various
dry-weathér crops, such as soybeans, lespedeza, and the
like. Children ask, "Why ción't people plant more grain
or wheat -and other crops that make good food?" "Do
beans bring-the farmers moie money?" Such questions
are leads to studies of crop rotation 4nd erosion control.

(2) A newspaper article or magazine article about saving soil
will lead children to try to learn whether or not soil is
beihg wasted in their sufrounding community.

(3) A flood in parts of thekity or in nearby city or country
Will lead childwn to study floods, and to find how tjwir
community tan contribute to the prevention of fi

(4) The boys in a C. C. V. camp in the neighborhood are
building dams or planting trees to prevent erosion of the
soil. Children ask why these activities are being carried
on now and not in earlier days. They begin a study of
activities of C. C, C. workers, some of which are leads to

study of conservation of the oil. Some of the children
may have brothers in the C. C. C. and so desire to learn
more about the life and work in the camps.

(5) Children who have read an article about resettlement
may ask, "Why did people settle where they cannot make
a living?" To answer a question like this, the class should
seek infor ation from histories and encyclopedias. The
questign sometimes leads into a study of the public

omain, or *sent resettlement enterprises. Informa-
ion can be obtained from Government bulletins cited

in.the bibliography.

4Ibe:

.16

; r

0
,.

.

.;

to

.

.

.

'

- .

--a sr..

f.

a
A.

II

.

Vlo

.

á



et

62 TEACHING CONSERVATION
t*

(6) Perhaps -a- communitY committee àsks for help fr( iinF. E. R. A., W. P. A., or C. C. C. organizatipns in soki,IL,problems of soil erosion. The children wish to find outwhy people doni't carry out for themselves the necess. ry'conservation of soil instead of asking the Government to.% 4 1

Fr them. Perhaps they hear a discussion at hoi!le-Net-
tlt buying land from the Government and they wish
now,how.it is done. This leads them into a study
e way .the tevernment helps farmers finance thci.r, ..se of ,Ifivd. The study might be extended imo

otheilikiblems yfixich the Government has in-conservi:Igthe Nation's tinoti-
(b) Questions and problems (illustrAtive):

'Urban
(1) What kind of fertilizer _does the school garden need?(2) What caused the flood which has destroyed so mu( hproperty in parts of the city and in other cities? Whatwill help prevent future floods?
(3) Where do duststorms come froiii?

Rural

(1) How can the class %tell whether or not there is seriouserosion in the community? '94

(2) Will the farmers have better crops next year if theyenter the Government's conseivation plan, or is the
Government just trying to save the soil for the future?(3) Çan the class do anything to help save soil in the com.munity?

(4) Can the class have a conservation club, and plan studiesand programs?

Either Rural or Urban
) Why is there erosion now when the colonists And pioneershad none? Or was there erosion in early days also? (a

question which leads to stud,' of accelerated erosion).(2) Is it true that early farmers in the Eastern part of the
country wore out their soil, or was soil always poor inthat part of the country?

(3) Why did people plow up the Great Plains? Did they
not knoW that the climate there was too dry for cultivatedctops?

(4) What will happen to the' country if farmers allow .all the
soil to be washed away?
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41 ELEMENTARY SCHOOLS-- 63

c) Activities for studyobservation, investigation, reading,
discussion:

*

Things to do

1. Learn whether or not soil is being wasted
in the home community, and what types
of erosion exist. The following activities
will help:

With older, as with younger pupils, it
usually is better to begin with a first-hand
experience *than by reading. In city
schools,, where it is impossible for the
entire class to go to the country together,
it rimy be possible for two or three pupils
and the teacher to go after school or on
Saturday and prepare a report for the rest
of the class. Near the school there is often
erosion in vacant lots which the children
can observe, and layers of soil are notice-
able in excavations.

(a) Observing soil:
(1) Appearance of crops at foot of hills

compared with appearance on
slopes.

(2) Drifts of dust or soil at foot of slope.

3) Barren pasture land:
(a) Grass killed by dose cropping.

(b) Grass killed by animals cutting
surface with their hoofs.

(4) Amount of grass destroYed by sheep
and cattle.

(5) Ditches and gullies in fields, barn-
yards, or vacant lots.

(6) Appearance of crops on different
slopes. (Learn to measure amount
of slope.)

(b) Observing watersheds:
(1) Location of farms in neighborhood

with respect to rest of watershed.

(2) Location of trees. Have these trees
any apparent effect on rain or wind?

(3) 'Location of places of worst erosion
with respect to rest of watershed?

ar

Desirable understandfngs
and observations

.1

sr

At

When erosion removes soil
from hillsides, crops arc
small and sickly looking.

Soil washed from a slope
frequently accumulates
at foot of hill.

Qn pasture greatest ero-
sion occurs where grass

I has btmen killed by close
cropping.

Sheep crop grass closer
than cattle.

Sheep hoofs are sharp and
break the sod.

Gullies sometimes begin in
furrows that are plowed
down the slope.

Some 1gtllies begin with
washing of soil below the
eaves of a barn or in
other places where noth-,
ing checks continued
flow.

Films ih lowest parts of
watersheds are frequent-
ly very @tile because of
accumulations of topsoil
from the hills.

Trees check the force of
wind and rain and help
to prevent erosion of soil.

More erosion occurs in
cultivated fields than in
grass or forest regions.,

..
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04,

d.

e1P

. do

Desirable4 understanding%
Things to do and observations .

(4) Relation between waters that run off The waters which rapidkslopes in the neighborhood and run off ungrassed dr un-floods in other States? forested slopes increase t :(.
volume of streams, but lit)
not alone cause flood..
The chief cause of 6.-
structive floods is" un;,.-
ually great precipitatim,
over partially deforested
or poorly farmed wafrt
sheds.

(5) Indications that erosion and flOods
are community problems and not
one for the individual to solve.

(c) Reading about soil erosion to help
understand the problems in the
local commbnity.

(d) Constructing maps.
(1) Map showing location of main or

smaller watersheds in the commu-
nity. Consult watershed maps in
geographies. Locate:a) farms.

b) Largest streams.
c) Rkhest soil.

(d) Best crops.
(e) Drainage.
(f) Forests, woods.
(g) Places of floods.
(h) Places of greatest erosion.

(2) Map showing where water flows on
leaving community. Locate:

(a) Large rivers.
b) Arms of ocean.
c) States.
d) Large cities.

2. Try to learn:*
(a) What becomes of water that falls as

rain?
(1) Observe depth of streams in neigh-

borhood after a heivy rain.
PP.

J.
(2) After a rain dig down into soil to find

how deep the watec has sunk into the
ground.

(3) Observe or measure the _change in
depth a a .surface well in the corn-

. munity after a heavy rain.

(4) Note increase in ease of pumping
water from a surface )well after a
heavy rain; discuss reasons for this.
Observe freshness of plants and trec:s
after a rain. Is this an indication of
what use is made of some of the
water?

ft

(5)

L.

Maps are useful in uncre'r-.
standing where the water
goes that falls as rain in'
the community.

Location of places can he
explained to others hy
the use of maps.

A map gives a pictured
location of cities, towns,
and lakes irt the coin-
munity.

4

Part of the water that falls
as rain runs off the svr-
face into larger and still
larger streams and finally
reaches the ocean.

Some of the water that
falls as rain sinks down
into the soil and increases

wthe supply of under-
ground water.

Some of the -water is ab-
sorbed by plants and
treeti.

Trees and plants give off
water into the air.
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I s

.
Things to do

. (6) Partly fill tumbledwith soil of differ-
, ent textures. Pour same amount of

water into each. Note what kind of
soil absorbs most water. Note rate
of absorption.

(7) Construct a gage that tells you hOw
much rain falls at any time. (See
Save the Soil, Cornell R.ural School
Leaflet 297, March 1936.)

(b) How water gets into the air (clouds):
*(1) Put a pint of water into a pan and

let it boil far a shori time; measure
the water that is left, and then try to
explain. Why is there less water 'in
the pan after it has boiled a while?
Where has part of the water gone?

(2) Try to explain why a pond is more
shallow after a long dry season.

(3) Wash hands and allow them to dry
in the air. Where did the water go?

(c) How water forms into drops in the at-
mosphere:

. (1) Fill a pitcher with cold water and aP
low it to stand in a warm room.
Where did the drops of water corne
from which forMed on the outside of
the pitcher?

(2) Read about the formation of clouds
in an elementary text on science or
nature study.

. 65

Desirable understandings
and observations

Water that is heated passes
into the air.

Water that stands,.or is ex-
posed to the air, is ab- t
sorbed,lthrough the proc-
ess of evpporation.

Some of the w`ater from the
surface of ponds, lakes,
streams., anti the ocean
collects in the.ak.

When waix.ritrthe air ts
cooled it forms into larger
and larger drops, 'which
finally fall as rain.

f.

CONTRAST THIS MAN-MADE DAM WITH THAT IN TiiE NEXT PTCTURE:
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N

4r

Things to do

(d) What is meant by the water cycle?
- How does the circulation of watervary n different parts of the country?
(4) Read an elementary text on science The water cycle is the na t-or nature study. Can'a knowledge ural*.,a-rculation of watersof the water cycle help people undir- from the clduds to tlIcstand problems oferosion and ofcoR- earth, where it exists introlling erosion? various p.lacei, and then

back agam to the clouds
by evaporation and trail:
spiration.

j.

-.
Desirable-u.nderstandings

and observations

- `(2) Cqnstruct maps or diagrams:
(a) To show that thp run-off waten Headwaters- uncontrolledwhich pause excltssive erosion start may carry tons of *soil. - in the upper farts of watershed& sfrom slopes and fertile

4. upper valleys and help
. ,'' cause floodsm lower val-.

. leyp. ,(b) To show that eroded soil is Opals- .Erosion not may deprives
. ited at river mouths, in shoals in- land of, its fertility, hiltriver beds, and in reiervoirs. proves 'nuisance in Hu-

ers, lakes, apd reservoin.(c) To '611110 rainfial belts . of the
United States..

(3) Construct a diagram to shovi What
happens to underground water
table when riim-off waters are re-
tainedloin the upper parts of water-
sheds.

3 CardLiy on an experiment to learn how
erosion affects crops.

(a) Try to find on what kinds of soil the
largest and healthiest plants grow:

(1) On thin soil on the slope of a hill,.
measure. tke size and number of
plants.

(2) On thkkooil at the bcmom of a hill,
measure the number and size of
plants.

(3) Compare well-drained soil with
poorly drained soil as to size and

°- number-of plants.
pi) Compare plant growth on rocky

soil with the plant growth on sodthat has few rocks. .

(5) Compare 'plant growth on the sideof a roadside cut with that on top.
Whatvcauses the diffefence?

(b) Discuss differences in lakes, streams,
and ponds in the community in dry

. and ramp yean. Follow the discus-
sion by reas for information.

(1) How do lakes and streams .vary in
theamdunt 9fwater whkh theyc!irry* different yews?

Run-off retained raises the
. underground water table

which sometimes nour-
ishes tree rots, and
which furnishes water foi
domestic purposes and
for irrigation,

4
et

On thin soil on the side ofNis, plants are fewer
and smaller.

Where soil is thick ;nd
loamy, plants are large
and strong.

Well-drained loll produces
better ceops than poorly
&tined soil.

On rocky soil, plants that
grow best have long tap
roots. .

On a roadside* grade therA
is little or n9 topsoil.

Inuddy stream indjcates
accelerated coke.
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THIS DAII Is THE PRODUCT OF AN EFFICIENT CONSERVATIONIST, THE BEAVER.

Things to do

(2) Are'. there bars of mud near the
shores? What may these indicate?

(3) What condition of land might be in-
dicattd by the filling up of a lake or
pmid?

(c) Ntake a balanced aquarium; putting in
it fish and other water animals and
plants. To Lialance an aquarium,
enough plants should be used to pro-
vide food for the animals. The chil:
dren will find it necessary to experi-
ment a great deal with an aquarium
before 'they secure the proper balance.
They will know that the" aquarium is
balanced when water, fish, snails,
water bugs, or other animal life appear
to be healthy and when the plants are
freshly growing. An ,elementary sci-
ence text will afford information.

O (d) Construct a terrarium to show how
land plants are balanced. Use an ele-

tary science text for information.
4. Prepare a list of conservation practice*

which would be appropriate for farin
/. in the commwAity. It may be neces:ary
f for the class to study about ditribrent ways

of controlling crud& and perhaps ask
the .opinion of farmers before deciding
what practices will be good foilihe farm
they have selecteid for study.

Rotation (*crops.
Conwr.tillage.

t

Desirable understandings
and observations

Bars of mud near the shores
of lakes indicate acceler-
ated erosion in the val-
leys surrounding the
lakes.

Erosion causes lakes to be-
come0filled up.

Nature balances plant and
animal life and soil and
water on earth in some-
what the same. way that
childien balance an'
aquarium or terrarium.

Is

Rotation of crops is good
for all farms whether

O
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TEACIAINO COMA

Things to do
VIEW

'ATION

Strip crops.
Terraces on slopes.

(e Pasture conservation (contour fur-. rows, light cropping, rotation of
grazing, and the like).

(f) Cully control.

(g) Reservoirs to save surplus water.
(h). Irrigation.
(i) Many, profivmaking activities, suich

as poultry raising, growing of vegeta-
bles, keeping bets, raislitg calves, grid
colts.

(j) Proper management of wood lois.5. Make a survey of &mein the coinmu-nity to determine all the profit-making
activities besides raising crops. Any ofthe following?

Fruit rant
(b Poultry raising.
(c Dairying on small or large scale.
(d Gardening.
(e Selling vegetables not needed for

fainily. .o

(f) Raising calves, colts, dogs.
(g) Growing fence posts.
(h) Keepinf bees.

6. Visit erosion-contfol projects in the
community and try to determine howthey prevent soil from washing away.

trip-*crops; What kind o( crops are
used? Have they stopPed erosion?

.0

E

""

How?

V. Desirable understanding%
and observations

slOping or level and II -
tile cr unfertile.

(b) Gull* dams. What materiah are
used? Ate they effective?

.(c) Terraces on slopes. How. are they
effective? What precautions mvst be

4" taken to keep them "from causing
damage?

(d) Contour furrows in pastures. How
i. are they effectivi? , What precau-tions keep them'from causing gullies

- where the water breaks through?(e) Graxed waterways. How are theymade and what kind of control do
they give?

7. Visit a farmer in the coinmupity and askhis opinion about various questions in the
problem.of erosion conu--. Follow upthe visit by reading. Try to decide the
differençe between the facts read and the

, opinions and experiences of the farmer.
Decide which of the thingi read are mere
opinions; which arefacts. For example:

Grazing on pastu
be alternated d it
grass only lightly cropp. ti
to prevent erosion
wind and water.

There may be erosion
withotit gullies. .

Many profitable activitici. *mire income %%ill 11

crops are under ron,troV

-When farmers have many
profit-making crops, the
can afford to farm the
soil less intensively. Thry
'can have inore pasture
land, for example,
instead of soil-exhausting
crops like born, cotton,
or tobacco.

Close - growing crops or
grass are planted._ bc-c,
tween pen-growing
crops like corn.

Many different materials
are used for control of
gullies, including rocks,
poles, cement,, and wire.

Te rIte, and contour fur-.
rows must be carefully
made or they cause gul-
lies where the water
breaks through, or at the
ends where it collects
and overflows.
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ELEMENTAY SCHOoLs 6%
.0

'Things to do
(a) What are the advantages and disad-

vantages of different types of erosion-
control methods?

(b) How old is the biggrst gully in the
ceommtinity?

(c) Does the soil produce as well now as
formerly?

(d) 'Are immediate benefits realized from
any of the methods of erosion control?

8. Try to learn More about duststorms and
the plac:es where they occur. Use books
and magazines. For example:

(a) What causes auststorms?
(1 )1Lack of rainfall.
(2) Wind.
(3) Loose soil.

Is

I.

(b) Could a dustlfieoccur in axliniate
like ors? Stujoly:

(1) Annual 9r4iAall or home commu-
nity.

(2) Amodt rof annual rainfalloneces-
sary r crops.

I '(3) Date when frost begins in home
community. (What effect has fro-

g zen grolnd oi ruh-off after rain?)
(4) Precautions farmers take to pre-

vent the soil from being blown
away.

(
(131 -Grass

dis:
and p ire land.

(c) Trees.
' (c) Where do duststorms begin? ,

(1) Rainfall. and duration, of rainy
seasons in other parts of the United
States.

(2) Driest parts of the country:
(a) Great Plains; locate. .

(b) Southwestern United States; lo-
cate.

(3) Where grasslands have been
plowed.

.1

4.

UP

f

ra

7 -

Desirable understandings
and observations

It requires careful thinking
to determine the differ-
ence between facts and
mere opinion, propagan-
da, and prejudice. When
an author is an authority,
his statements may be
taken as facts. Facts are
often supported by fig-
MTS.

Dustst occur when
there been little rain-
fall, the fields are too
closely cropped or too
continuously plowed.
The wind picks tip loose
soil and whirls it into
thick heavy clouds of
dust. I.

41k

Duststorms -occur where
many acres of sod have
been torn loose and up-

'turned 'by plowing.

41,

Severe duststorms- are not
pt to occur in regions

s. where the rainfall is over
20 inches yearly.

Planting grass and similai
crops prevents the soilqj

from being blown away.
Strip, farming helps con-

trol wind erosion be-
cause soil from the culti-
vated strip is blown into
the grassy strip arid held

4there.
The Great Pláins and

Southwestern United,
States have most dust-
storms. The annual rain-
fall is less than 20
inches.
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G 001(8ERV ATION

Thew to do
(d) How do people live in the Great

Plains?
(1) How farming and other 'industries

survive.
(2) How life mifht be different in our

community if we had one dry year
after

a(a) Carmen to secure
money to buy food and clothing.

(b) Condition of business in towns
and cities.

(c) Ownership of farms.

e(d) Condition oi crops. .

( ) bisects that eat the crops In dry
regions.

(e) Why did people ever plow the Great
Mine

(1) The World War and the Station's
need forlood.

(2) The invention of Labar-saving ma-
chinery and the temptation to make
wore money.

(3) The difficulty of making a living
raising sheep or cattle on the
160-acre farms which the Govern-
ment at first allowed.

Desirabie underslander!g
and ohsmut:pal

In places where duststol
and &seism occur, 1, e
stnggle to make a
is intense. Farmers $

'not get enough moil'
from crops to buy 1Le
things they need. rFarm-
ing does not pay ail
farm owners often Itrq.
their farms because (1,, \
are Unabk to pay min.
pages. Business shri I

in towns and cities.
In dry lands where du,!

StOrMS blow there
many insects to eat 110
crops.

Many 4,.1-11 ting inset t.
art killed by rainy wrath
er

In early days the -Grriii
Plains were covered i I\
grass.

Much of this gram had lope
tough, clinging root
The grass and the nx )1%

held the water which fr 11
in the early spring rains

The grass and the root
bound the soil to the
earth and the wind could
not blow it away.

When people wanted [non-
land, the Government
gave farms to settlers
who would improve the

sold landor
CPers,mall price per
acre.

When die *odd War
came the Nation needed
food for soldkrs and for
the soldiers of the Allies,
so were

After the
amount

war a prat
of machinery
ted add mori.

be plowed
and planted in

Thousands of acres of
loose soil were exposed

"to the wind and sun by:, .
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ELEMENTARY' SCHOOLS

Thissgs tò do
(f) Why don't peopk move away from

their homes in the Great Plains?
Can anything be done for them if
they remain where they are? Inves-
tgaite: ,

(1) ,Efforts of Government to help
increase the size & their

(2) Establishment *of irrigation sys-
term

(3) Government aid in control of
sect pests.

.e

9. Try to decide what types of erosion must
be axnngled by individuals, by cooper-

ting groups of Carmen, and by Federal
and State governments. Children might
divide the problem into parts such as those
below, compare, and decide w
groups must help conserve the soil.

(If various types of conservation are
being canied on in the community, it is
well for the class to *xi out from farrnen
how the soil is conved. If the entirr
clam cannot visit a project for the control
of ennion, it may be possibk (or one or
two pupils to do so and to prepare re-

s about -methods in which erosion is
controlled.)

(a) By individual farmen.t,slox--
(I Rotation of crops. \ - Their are many problems
(2 Reforestation of which the farmerand even
(3 Intermittent pasturing of poor milli the scientists themselves

and slopes. do not undentand about
(4) Contour pi nd the slopes

straight across in line-with
knce or rows.

5) Terracing 1ll.' forming of parallpl
strips of sail with smaller slopes than
that for the hill.

(6) Strip croppingplanting strips of
sznall-gram between strips of culti-
vated crops.

(7) Filling gullies and building check

(b) By the farmers in the community as a
group. Cooperation in:

Desirable wider starsdimcs
and .6urriahosts

4
The Government is trying

to help peopk who live
in the Great Plains by
lending them money to
buy seed for drought-
resistant CTOpl, by mov-
ing some' of them on to
farms in more humid
regions, and in other

-

(I) Building check dams throughout the
length of gullies which nm through
&Ids owned by different peopk.

(2) Planning small drainage areas in'
which the needs of several farms are
cons1/41ered.

(3) Maintaiping irrigation projects over
small areas.

control of erosionwhat
kind of crops are best to
rotate, for example; how
wide and steep the ter-
races should be for differ-
ent kinds of hills and
different kinds of soil;
what kind of crops give
best control of erosion
when planted

other crops,
in strips

with and the
like. Each farmer must
use the 'methods which
are most effective on his
farm.

By planning control of ero-
sion topthei, small
groups of landowners can
check the washing of soil
in gullies that exist in
several farm.
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Things to do
(c) the Government:

( 1 ) State Government. Children write
to State department o( conservation
or to State agricultural polkite for
6ulktins 1 information. Consult

aphiet and encyclopedia_
:(a) EJkot1rarmrn1 farmen to with-

draw from poor lands.
(b) Storage of surplus water.'
(c) Damming of urearru:
(d) Transplanting brayer ,to upper parts

o( streams %here their dams
check .the flow of wáter7"`

(e) Lakes.
(0 Examples of State drainage projects

with advantages. disad%antages, de-
fects. and mutakes.

1) Florida.

(2) NI inneida .

(3) Illinois.

i.

(2) Federal Government:
. (a) Expetimental prokcts with

W. P. A. assistance.

lupi d lokiev;tarifitt,:..
and obuvvatiorts

The State goverrinictii 1), ..

people carry on act i% 1/4

that do not affect ,

peopk of aitother s Li 1

e.
Drainage in the Evergia:.

of Florida is one ot
most am

in tht% Univittt.w(atts

i*c. The land is frriik
but there is danger of 1, OA

as a result of hurricalo...
and fire.

A region, o( %hallow 1A, (

bed onfe forested was r .
c laimed in 101 inNip fi
It %in found tha hr
poor peat sod wciul
support a fanning
titian gal the dryness
the refUsn caUted
forest fires, Finaiiv-
dams were placed in *lac
ditches and the area IA at
again %Weird with.ber
ficial .

The ' crnttal part oC thr
State has draiiiage to
improve land already in
farms. This is an
ample of a .type "of drain-

. age in. several middlr
western States.

Sometimes drainage in-
creases the value ofland.

Not all land is improved
by drainage. Some ..ct
land has harmful

salts
a- cu-

mulation 01 rtlowh
deposited by surplus wa-
ter in the past, and is not
improved by drainage.

The Federal Government
can carry on enterprises
which affect more th,ap
one State. :
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ELEMENTARY SC11104444. 73

TItsfigs to do

(b) C. C. C. camps.
(c) Crop regulation and

acreage withdrawn
voted crops,

Jrrigation
across State ines.riecu

$,

tsritNe snarl stardiolgt
and oblrfAlifons

erc.p regulation in a com-
poVment for munity helps control
from culti- Mood conditions in Jo

parts of the -vratqrsived
some extent.

. extending The FCcreral Govcrnment
regulates and maintains

C C. C.Irramp's where
young s.-41 arr paid
carry on forestn' wort.
and soil conservation for
the Nation' as a whole.

Try to kant whether or not pelSpk in
towns and cities arr affected by the

- way farmers their sod.
(s4 Consult businessmen. t

. -(1) Ask about the 'condition ci busi-
ness during the depression when
farmers wrre recrivng %,very Iáuk
for their trope..

(a) Cmcers.
(b) b9ctors.

) Ministers.
(d) Teachers
(e). Sellen' 'of farm

implements.
(t) Bankers.
(g) Others.

(2) Ask how buiineis
droughts and floods.

(b) Make a list a businessmen ugo arr
interested its farm organizations in the
conununi

machinery and

is affected tiv

tY-
II) How do the businessmen help these

organizations? -
(2) What things are fanners apt not to

buy whets times are hart!'
11. Have a dais discussion on masons (IA hv

the Nation asirwhok is affecJed by the
prospen ty ,bot the fanners.

(a) Minufatturers of food, clothing,*
other articles.

. (b) Miliers and mine operators.
(e) People engaged on railroads, bdses,

and other transportation.
CO-Avdp.

12. Study erosion in the United States as a. w Questionf like the following
., -. MU be' useful in developing the study if

tho children can be red to formulate,
Government bulletins provide
tion.

0

Businessmen in towns and
cities seldom prosper
when the farmers
affet ted by drougr,
flood. and erosion.

It
%.

Vhcri Canners' income is
low, they cannot buy the
products Which other
groups have to sell for a
Living. They cannot
afford to travel and so
do not help suppori the
railroads and the peopk
who work for them.

I 77710 40-74 t
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TERRACE PLANTING ON A HILLSIDE IS A COMMON PREVENTIVE MEASURE.

.'ft.

s

so.

Things to do
(a) How muCh more shallow is the top°

soil now than when the land was first
mativated?

(b) What kind of soil did the colonistsfind in Afnerice How did they useit?

4

6

. s

.

What 14nd- of sotIOci the ploilerlfind .on thC kiiries and on the West-
ern plains? .1-lowl did tlry use it?

J

E.

A

0) What conditiofis in the Nation's life *
. have changed the ways of farming?With what results?, fr

Desirable understanding.)
and observations

In some places from owl-
fourth to three-fourths of
the topsoil has been lost,

The colonists found soil
with a surplus of plant
food that was exhaustedin. a comparatively short
time. When the soil of
one tarm was worn out,
they cut down forests to
get nets? Soil. Marty acres
of forests were cleared.

Pioneers found rich, deep,
black soil on the prai.,riesa soil easily ex-
hawted. V Instead of bib-
ing enriched by leaves as
forest soils, this soil was
enriched by tangled roots
.of grass. Settlets on the
Great Plains fotind grass-
lands. ,

In ,ipioncer days settlers
plowed thc prairie lands
removing the cover, of
grass that held the soil
and kept the water from
running off rapidly.

In World War days the
Greit Plains were plowed
to feed the soldiers of the
Allies.
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VINES WITH

al

EP ROOTS AND CLINGING BRANCHES ARE PLANTED HERE To KEEP THE SIDES 0
THE GULLEY INTACT..... ,

1

t.

Things to do
(1) Invention of farm machinery.
(2) The World 4War and the heed of

more food.

Desirable understbridings
.4- and obsirvationj

The invention of farm
machinery encouraged
the plowing of grass-
lands.

Several years of ,
drought-

crops left fields
bare, and caused much

erosion by wind.'
It has been estimated ihat

400 million tons of soil
material arc washed into
the Gulf of Mexico an-
Amally by the Missis-

. sippi River. '
In the entire country, 3

billion tons of soil are
removed beyond any flit--
ther usefulness.

(3) The us'e of the tractor arid increased
acreage.

(4) The apparent beginning of, a dry
gibs cycle in the N'tion's climate.

a

(e) What is the Government doing to
conserve and restore the Nation's soil?

(1) Demonstration projects add inter-
state aid.

(a) Pemonstration projects' 4n soil
conservation, such as the Coon

. Valley pe6ject near La Crosse,
Wis. 1 I

(b) Special conservation and rehabili-
tation projects, such as the en-
terprise of the T. V. A.

(c) Watershed projects, such as that
of the Muskingum N4Latenhed
conserviincy district. ,A.

e

I*

.0 .

Mich experimentation is
needed, to learn More
nearly what conserva-
tion methods prçserye
different kinds of soil.

The Government finances
a number of projects in
different parts of the
'country .in order to learn
whit methods are best,
and to demonstrate them.

e.

I.

6

a

6

os

J .

II

I

6

a

: .

I
11

Vir -

6116

L.]

O.

b.

WIT.St ,
r . g t

S.

4

W-

1

4

-

-

a

. g

tr

. t

vv.

rl

f

1
V,

-----,-. ..
-1

.

. . . . . .1

,:A, Ili
0

, * ,
.0
f '

., .
..

. ,. v.

.

4r

-

,

.

.

killed,

4;

.

.

.

et

1

o

t

44

fa'sre-...-4,eo-L.

`.;

#.

:

I

.4

qp

.
),

r 7,7,-;.-.1 or

'7% 4

.e

,

eo

.;

ID

ol.



"It

.

NI

or-

a

4.

76 TEACHING CONSERVATION

Things to do
(d) Flood control, similar to that

carried on in the Mississippi Val-
ley by the United States Army
Engineers.

(2) Cooperation with Canada and
Metico for international control of
floods and water supply carried on
by the United States Army En-
gineers.

4

ti

411

a

Consider what might happen to the
country if people should continue to
let moil of the soil be washed ayvbiy.*
Did suCh a thing ever happen any-

,where?
(a) Unfertile farms that the children have

seen.
(1) Do the farms tok 0.rosPerou.s?
(2) How do the houses lookwell-kept
: or poorly kept?
(3) Do the horses and other animals

look healthy?

(4) Is the farm machinery in 5ood con-
dition? Is tikiere much of it?

(5) -Dq tie farmers on tthe poor farms
\work as0 hard'. as those on good
farms?

(6) What kind of schbols Are in regions
of many farms with oòr soil?

(7)-What kind of chur elsare they
4, in good repair?

sa

Desirable understandings
and observations

The Canadian bounda 1

lies on a water system
'which is relatively fro
from floods, the Great
Lakes-St. Lawrence sy;.
tern. Some cooperation
has existed, but the
problems calling for co-.
operation have not been
important.

The Red River of the-
North with its source in
the United States some-
times floods the Cana-
dian plain near its mou h.

In the lower course of the
Rio Grande floods can
'he controlled onl); by
cooperating . with the
Mexican Government.
Disputes sometimes arise.
Shortage. pf watr, also
brings disputes.

A Canadian-American In-
ternational Joint Com-
mission provides for set-
tlement° of Canadian:
United States flood prob-
lems.

".1

Unfertile farms Vequently
have small, poor or di-
lapidated barns and
houses. That is usually
because the crops are
poor and f4rmgrs 'cannot
make enough hnoney io
improve their building's.

On unfertile farms,. horses
and other animals are
usually poorly kept.

Farmers orf poor farms
. need to work harder
than farmers 9n good
farms, and' even with-
harder Work, _they make
less Monty.

4
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Things to do

(b) Unfertile fárms in parts of the coun-
try that the children have not seen.
Children in advanced grades can
read abodt farms in parts of the
cotintry in which they have not lived.

(1) Great Plains swelit by duststorms.
(2) Barren slopes in foothill regions. '
(3) Forest areas that should never have

been farmed.
(4) Swampland unfit for farming.

1ft

(c) Lands in other countries that have
lost their soil. Children may be
interested in making special studies

%different countries. Histories and
encyclopedias will be helpful.,

1
China.

(2 India.
(3 Western Europe.
(4) Ancievt Mediterranean, eti.

111114

14. Gathering information about conserva-
tion projects carried on in different

OP . countries and States and report to class-
mates.

.(a) Holland.

fr..

4.

6

.16

Desirable understandings
and observations \

The soil of farmsteads on
the Great Plains iuoften
destroyed by. wind ero-
sion and the farmers fail.

In mountain regions eio-
sion and poor farming
'have destroyed the soil
from the foothills and,
mountain farms. Forests
wrre cut or burned to
clear the ground. It is
very difficult for a family
to make a living on these
farms.

Some farmers are attempt-
ing to make a living on
swampland that is en-
tirely unfit for farming.
Such land should 'be
removed from cultiva-

ction.

1h parts ofiellina, India,
and Europe long ago soil
was wasted just As in this
country much of. it has
been wasted. Nations
which destroyed their
soil either declined alto-
gether or were greatly
retarded in their prog-
Tess.

et.

People of Holland showed
grdit skill in reclaiming
the lowlands, and 1:3),

their example helped P
teach neighboring coun-
tries hoyv to farm well.
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TEACHING CONSERVATION

Things to do
Desirable'

and observations
(b) France. By inteinsive carefulatv .

. thods of farming, i. -
French have made thri, Pt

.
,. . A, selves very nearly s4 .-.

sustaining. On the fai : . ..

of Western Europe f ..
til¡zer is being poured
increasing amounts.

order to maintain pr.1-
. ductiveness.(c) Denmark. . In Denmark, the numb( I

$ .
.., of trees has doubled in

the past 75 yeao.0 china- -The first inhabitants ff
'

a ,,

North4est Clbina found
I.

e; r . fertile valleys, perenni.si, streams, and forest-cm -

ered slopes. The prescili
, . e

aridity is not, chanr of climate, but. to loss of soil throught,-,
destruction offorests and, ... p-asslands. The Chines.-4

, are beginning' to -protect
,..- the forests lind control

. floods. b(e) Southwest Virginias
, Many practices in erosiont

ft control were developed4
,. . , by early Nirginia farm-

, , \ .. ers. Wa s li i n g t qn ,
.

4. Madison, Jefferson' ob-
.., . .

, served that destruction of. ,. ' land by washing was. ti
-- '... ripui. Jefferson was

.

... t Of thefirst advocates
4 'At' COO toUr it i 1 1 a g e .

II

A

, George Washington }lay. ,

..

been called the 'Father -1-. . , of American Agricur. .
f .0m

. tur." He was greatly,
. treubled by washing of

. soil on *his lands and.
. e ..

4 ."*.) tried to employ control
.

methods, but was unable
, to have' them practiced

, becauie of his frequent.,, absence from e .1 e i(f; C9on Valley, Wis. .: .* .1. soil
.,

. _ . By poor Traci& ,.ii-i tie..
.. ot prospero '. . . e v

..
1-7 .

, / ky was largely des 8 oyed
* in 'a few years. .

(g) Other countries and States which
have conserved their soil. .
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(d) Activities for keeping- records ,,,e0 making reports and
sununIaries: fr

Desirable
Things to do and obsevations

In the aclivities of this section, the teacher
will probably to help the children evaluate
and organize thcir work in such a way_that diey
will have a comprehensive view (11 the entire unit A

and thus arrive at the most important conclu-
sions.

(4. Discuss ivith,pther grades the result) cif

(a) Answer questions which intermedikte-li4easing sensitiZreness to'
grade pupils ask regarding. die causes the home community's
of erosion, how the waters.of the home ..responsibility foethe wel-
community knay cause &Pods in other fare of pedple whAllive
places, and the like.- in regions of the lime

watershed. .

.

excursions taken by whole school: .

0

4

(b) Show the rest of the group the map of 'Increasing iensitiveness to
the community watershed and éxpl4in conditions oferosion. 4.

O the significince ofconditions of siltingo
gullying, and overflow.

(c) On the map of the United Sitibes which
the children have made, point out to
the -rely of the group places where the
run-off water goes, inworpnt rivers,
flooded areas, places of factory or
öther river- pollutioi.

2. Supervise the arranging of a soil 'exhibit
which the entire school is making.

(a) Suggest explanations to be placed on
*labels, such as'"Sample of sod washed
off a hill in . . . . 's field and found
at foot of slope."

tab

Increasing facility in use of 16),
good English.

Increasing sensitiveness .to
correctness in spellih&of
the words which are
needed in wriaink about ,
co rva o -.)

,nse ti n.
(b) Help pr,imary or intermediate pupils Incrtaiing sensitiveness to

o with spelling or wording of labels. -beauty; ideas about ar-
. v"4 rangifig a display attrac-

. tively.
(c) Make suggestions to improte the at-

I tractiveness of the display.
3. Have charge of pictuFes, sketchès, and Appreciation of work of
. ..

articles few the school newspaper. 'Soil Corvatiou,. Serv-
ice.

(a) Whaithe Government istoing to pre-
vent doll erosion in our,compunity.

1-

(b) Sketche's of dams the children have
helped to build to stop gullies, sketches
of contour plowing, strip farming, and
the' film.

4.1

4

MO

Increasing ability to or-
ganize , materials and
ideas.

Increasing appreciation of
worth of CCC tb wthe
country and to indi-
Viduals.

Greater abittt io express
One's self with originality.
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TEACHING CONSEDVATIONf

TAings to-do .

, 4 Help thè, 'primary arid , Iltermediate. groups entertain CCCboys-, a 4-H club
.. or a pArent-teachei. prganization: 'd

Increasing ability to ( ti -
ganize ideas and expl-r .
them in good Enzli&it. -. according fo'the need tif

li

0
- infiliriduhl childrep.
Increasing tendency to

help others have ;an en-
joyable tiine.. w.

10.

o
s

.

.

dr

.

Desirable understandings
and'observattons

(at) -Plan atid Write' playabout stime
km of' erosion, such as, "How Ted's
GUlly..Piraappeared.'.

(I)) Plan games and re
fl prograiri. `

5. Take special ksponsibility for certairi
...programs and other ictivities duriag

*. Conservation Week. 9 ,,

I (a) Plan what particular conservation
...problem might be .Aitudied by the
.Schb9,L, eachAty." ,
Review itliC'griatip's study of soil con-.,
servation.aed iliaddistussions or gther-.,,, iva,ysof explaLning to .othi,g'-roups tbe
significance of tht community's activi-
ties in soil conseNation.

.(c.) Plan ways of utilizing. servidts whiCh
can be secured frotio out-of-school
conservation agencies, such as CCC
groups, 441 clubs, Future Farrpers öf
Ainerieit and farm orgaAilitions.

6. -Write 6riginal stories about conewation
for middle grades origrimary chilaren to
reid, vuch as:

Jai) How Tina Saved His Calf from- the
Dust gtorm. . .

0

. *,

ents after .the

03)

(b) How theTrecs Heil Make Our Soil:
(c) What Became of Bill'p Leaf House?

7. Draw or paint a frieze 'entitled, "Thq
story of soil is the history ot America,'"

.1.- Dr any other; tide the children plat, with
consepUtive scenes, such as: . . ."

TO Early Coktnigts Cutting foi
FiPst Farms. %

(b) Clearing .of Lands for New Farms, When Old Farms Wore Out.
, (c Large Southern Plantations!
(d .-Sniall New Englarld farmsteads:
(e Moving to tilt Prairie Lands.I
(f The Covered Witgan Tragl to the

Qreat Plai4s. ;

,
(g) Greit Pldws and Tractors ykrak the

1.3 Plains. ;: .
(h) The People atIast Learn That Thsir-

Sóil is Being Washed Away.
(i) How We Save the Soil Today.
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Gneater ability-io organ iie
gtoups of children anti
to -work with conserva-
tion' agencieg.

Greater aUility to organirr
and summarize new' in
formation.

Improvement, according to
individol needs, in abil-
ity to organize facts and -
express ideas irp- good
English.
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mprc.wed to stab-
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gpitiT); to express ideas
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ELEMENTARY SCHOOLS

Things to do
""

8. Construct a rarge class scrapbook'. It
an cofitain pictures cut from newse

, drawings the children have
de, stories arranged to explain the

development of erosion; water erosion
of different) kinds, wind erosion, dust
storms floods. o Snapstiots can be in-
ciudei in it 6f gullies or other types of
erosion in neighbors' fields. Sketches
can be used instead of snapshots. Con-
trasts 4re effective in .scrapbooks: jand
well cared for with gdod home; vs. poor
soil anctpoor homes; gullies badly eroded
vs. gullies checked; forests devastated vs.
forests scientifically re'planted. Whole
school should have meeting to- decide

'what responsibility Will ,be taken by pri-
mary, intermediate, and advanced
groups.

9. Prepare original slogans 40 posters for
store windows, suggesting correct land
use, for- exampirs

(Q Plow around, not up ind down.
(b) Save the silt; it belongs to your grand-.

41.

son.
10. Construct models of -,gullies, eroded

land, forest floors, ana the like,

11. Prepare pictoriaF.graphs to show how
so'il had; limn depleted since colonial or
pioneer days; acres lost arid acres badly
damaged; value of property los, and
the like.

12. Prepare large charts with sketc4s to
show pater cygle. Sketches can 'be
workat out to show how nafti:ires re-
sources, undisturboa by man, approach
a self-consekvipg balance.

13. Prepare a tab* to show comparisons ik-
tween crops on poor soil with thoki on
good soil., ,40

(a) OA what kipd .Of soil are the litgest
plants..

(Desiraidr und37.riatiOngs_
e and oliservattov

Increasing ability in organ- e

izing ideas. Inc d
facility in exprtsin ideas
in ori 'nal waTs.

Increasing facility in' ex-
pressing ideas artistically
and in good English
according to .,ir.idividual)

,.needs and abilitiet .,

. )
a

t

1

Grever ability to ixpress
nosy ideas 'in original
mannt'r.

it,

Greater+ ahiliy to .find and
use different, media for ,
self-expression.,

Increasing facility in the

9

organization of ideas; in
inventing Ways, to exptess
ideas graphically *or pic-

I '
4)

cycle. a.sekrkW or watir
basis fot understanding
principle of optimuin use
in conservitipn of water.

s

ee

Ability to, analyze ajid
compare obse,rv a titais
and rtcord concjusions.

Ini;4'easÈ in ability to ana-
, .1yZe situation); and see .

/'facts in their re1ittion44o

(b).,On whaii' kind of 'soil :itre the inost
plants. 4

*- (e) treliiw your tAble write ;ta.ternnts to
tell why you thik. plant growth yas

/ best or Toopest in certain pi!aies. , ft

one atother

a

e
..0 P

A) Peiinanenx interests: ,,
1

, . . :- %

... ,
I I*

(1) Cinicern for ti);p soil and the ne6d for presgriiiiig it'.
1/4

:This'leads children tos observ ánd to stigly soil -iptig Act- '*. -. 4.th ..i .main unit, ftworkon die has closed. i -. &
..
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WATERWAYS BiTwEEN THE CORNFIELDS RETAIN THZ WATER AND ligub PakvANTEROSION.,
0 a

.11

.41e
(2) Interest in Government acthities. If the children- be- .come interested in.various Government activities heY willdesire to follow accounts of these in magazines and néws-papers.
(3) Interest in- comniunity epterprises In conservation: Astudy of the conseryation of soil is apt. to6 intensify thech.¡Iciren's interest in the soil of their own community and* its preservation to the extent that they will follow up, r, different fanners' efforts to stop gullies, construct grassedwaterwayl, add the like.,

.(f) Leads to other units: .
P

.

t(1) Studies of 'the history of the geographical environmentsofother nations, present or past: China, for example; the
.. Mayan jlition; the ancient Rdmans; modern France,, Holland, or RussiA., .

_(2) Ageneral study of Government setvices. When children
. read aLout the serviceipf the Government tq farmers who .wish to conserve theit soil, they will wish to learn more. r about otheractivities of the Government. , .g.(3) A study ofwater and its. uses. In i study of soil, children.. . leain many things about water but there are. also inter- .

,
.

. estimi and helpful things which 'they-can learn in a ipeeialstudy of water and its uses in their homei. They call 1,
...

ii ,, . led to develop such a study. ,.
o (4) A study. of tiees.and forests. In similarlashion, an enter-. P prise in the study of forests, in conserving theforest or thé. Utrees. of the'home corhmunity or on home farms is appro-. priate following a study of 3(41 conservition - 4%.

* 5)/ Studies -of natural resourceustich as iron and cdal which I- are useful in industr 4nd which in turn can Wined asleads to a .study of conservation in industry.
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7. Ways of Oosing the Unit

At different stages in the study it will be necessary for teacher
° and pupils to criticize, orkanize, summarize, and evaluate activi-

lidli ihus unifying work done by individuals or small groups.
They will need to formulate standards for in4wovement. *Special
investigations ,sbould be, reported and concl *o ade by tfie

class as,a whole. Unifying of rifinor activities usually is accom-
plished at opportline times during the development of the unit.
However, when acth'fities of individuals oi small groups are parts
of enterprises developed by the class as a whole, igis not sufficient
for pupils merely to summarize and _evaluate those in -which
they havebeen erigaged. The entire class should have oppor-
tunity:E0Inow what different pupils have done and whether or
not 'they have fulfilled responsibilities undertaken for the group.
Suppose all the children have deded to compare the types of
erosion control carried on by individual farmers with those of

-, different organizations or groups in the_ commuliity. Supposi
several committees or individual_ pupils Kaye assumed respon-
sibility(' for the investigation.. The conclusions which these
pupils arrive at working indkidually ,or iñ committges tisiould be
discussed by the school as a whole. In this way each child is
bentfiated by' the work --o4sf others and receives,. an understanding
view of the, major' problem.

Perhaps one committee,discovers that contour plowing is an
inOividual practice followed by clikerent farmers without the
necessity of sonsulting with other farmers. Another committee
finds thu a certiin gully extends through fields owned by
different fármers. 1440 pupils learn that it is necessary for these
farmers to cooperate in Main* the gully, or else the tree, shrubs,
or "dams provided by one farmer will be Washed' out because
farmers above him have done nothing to check the fiów of water,
in their part -of the gully. Another committee learns that a
prograni of crop regulation affecting the Nation is under super-
vision of the Fedéral Óovernment.. For' example, suppose it 'is
desired that more cotteti or.whéat be grown, or that the country,

needs less production of these cropg and greater pretluction of
.otherftrops. For regul4tioni of this kind the assistance ot 'the
Federal Govtrn'merit would be necessary, pr of some cooperating

"grgup of farmers large enough ,to unite the efprts of sé who
produce à single crop in màny difterent States. of the
ciiikken may ,have studied abdut *projects undertaken . 13); the
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84 TEACHING CONSERVATION .

State government, such as an irrigation project covering a lari.:1
part of the State and of benekt to many Ample in the Stat4
Before leaving the studwithe entire class should have a chance it.

ri1114

compare different types of erosion control and.discuss the tras9n
why both State and Federal Co'vernmenr;wm, help aslwell .I.
indivi

, .

.
..

With tile entire school working on the problem, all pupils can
haw a part ,in summarizing and drawing conclusions; can con-
tribute somethipg to complete the investigation. Practices ()1

sion104 control whieirimitk to be discussed will need first. to iv.
described, and intermediate-grade pupils can Be asked to dI,
this. Primary' pupils. can çontrtbute 'by showing pictures which.
they have collected of different meNds uf controlling erosion.

A good closing activity ,affords opportunity fur the pupils to
riise impaikan't problems tin such a way that each child in
discussing them will fed their sienific.anFe with respect to the
majgr attMty. Planning an exhibit of different kinds of soil is
an example; the children will gain information by obset;iptz
critically all the different samples which have been-collected bvJdifferent small groups in the clas% or school. They must decide

2 which are the most appropriate for the exhiliit. Perhaps two
samples are exactly alike. Only one is needed: Perhaps two are
only slighq- different. Phildren must find the difference and
label the samples to show it. Some samples have produced 'strong
plants. Children will decide why and mention the fact on-

.

labels. There iare ny samples 'of different colors. On the
labels pupils ere each sample was found.,There are many intefesting things oto do in closing units. A
°discussion meeting or forum is often uteful in closing a study on
soil conservation, because 4o many, ,debatable questions arise.
For this, children will need to decide on a prt4,gram of qUestions.
They will have to review a number of the problems involved
in the study and -understand each. They may wish to invite
C. C. C. boys'or Future Farmers of Ameiica. to partiçipate. A
class or scliool pray is always a falanating Closin& activity and it
is usually very profftable becauselhe children review with interest
many phases of theirs study in order to have intCA7tng material
to uw in plahning and writing the variqus Acmes. Other useful
closing activities are pro.grams of speeches, illustrateci. lectures,

. disaissions, exhibits, and.. collections; puppet plays in which*
farming in pioneer *or colonial days is pompaied with !modern
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EliMENTAItY SCHOOLs 85

farming; original pageants portraying soil problems a the
Nation or of the world.

For successful programs or entertainments, the children should
be so enthiffastic about their study that they are eager, not just
R) entertain, but to extend to each member of the audit:nee a mes-
sage that is very near their hearts. Their standard siiI be, not
"What will Ixzst entertain the audience?" but-Tirier, "Flow can'
Ne help our guests to understand the important' things we have
learned? If they want to help us, how can we best

APPr

stRiw (lieu)
what we have done so that they can hdp us understA;w1 what
to do next?'.'

'Pupils' discussion of clo)ing activities should include necenary
afrangements for continuing those that cannot well be dropped
when the major enterprise is closed and other major prOblems
solved. Some activities which should be continued are whole-
school projects such as thosf suggested on page 40. Others are
persistent interests like thosk mentioned on pages 48, 59, 81, 82,
y,hich individuals or groups have developed during the progress

of the ibnterprise and now desire tö follow further.

41

11.? Itefetencts

For Primary Grades

ATWOO1), WALLACE W., find THOMAS, HELEN G. Neighborhood
storifs. Boston, Ginn and Company, 1934. 218 VA illus.

Contains discussion of the production of food, clothing, And shelter
which can 4e used to help children learn to regard the seil as the main
source of bvelihood and thus appreciate it and desire to conserve it. For.
grades 3 and 4.

s No at ,-(-;;Dipt is made to incltide in this reference list all the books and
bulletins ihich can be used for units on thC conservation of soil in different
parts of the country. Materials have been ./ listed which were consulted,
quoted, ör adapted in connection with the development of suggestions in
this section. In addition to information which can be adapted for study of
soil conservationemany of the books listed also contain the general material
which their titles indicate, and can be used for deyeloptiient of units on
other phises of conservation. Some are the usual textbooks on geography
history, and scknce. Recommended grade placeinent is limed both on
reading difficulty and on the type of cimilibution whi0i eani book makes to
the study. Teachers should write to the qnited States Government Printi4
Offici, to the Soil Conservation Service and to the United States Department
of the' Interior, Divisiof .Motien Pictures, for lists of current 'bulletins and
visual aids on tbe conservation of soil.
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86 =ACHING CONSERVATION

BEATY, JOHN Y. Story . pictures, of farm foods. Chicai.:.
Beckley-Cardy Company, 193. .

Both pictures and text help city children undCrstand for what sod
useful. For grades 2 to 4.

CRAM, GERALD S., and BALDWIN, SARA E. cout-or-a;,,%!
Boston, Ginn and Company, 1932. 269 p., illus. (PathwaAsi,
science Ir. A course for elementary schools.)..

Includes three sections on tlw formation and erosion of soil vhhich pro\ t

a basisfor understanding the importance of maim control. For gr
2 and 3.

FAIRBANKS, HAROLD W. Home geography. Boston, EdtK.t
lional Publishing Company, 1926. 276 p., illus.

Based on things children can observe dailyhow soil is made, ti
piants'need, wherr water comes from and how it work3 fOr ut VOZ:abuLtj
and sententrs are easy, and ideas are related to children's ir.terrq.
Mthough writttn for.fourth grade. it might.be taped by some children in
third grade.

MARTIN, CORA M. New stories and old. New York, Charle.,
Scribner's Sons, 034. 288 p. (Real life readers)

Contains: Early days on the prairie, tinck John's ranch, Winged peopks
the desert, Pioneers, Pioneer life; and other stories with conservatiun

implicationsf for grades 3 to S.
0

PENNAL, MARY E., and CUSACK, Autz M.. The children's.
own readers. Book three. New York, dinn and Company.
1936.

Includes a kw stories such as A diy in the desert and Vaation time in
Holland which can be used .to help chsildrrn understand how %mount i)f
mistircanJectwayso(living. For grades 3 to S.

PERSING, ELLIS C., and PEEOLES, ELIZABETH K. Elementary
science by grades. Book two. New York, D. Appleton ,and
Company% 14728. 244 p.,

Includes helpful chapter on water. Suggestions for}idivi to do and
observe% For grades 2 to 3.

StORM, GRACE E. Neighbors and bet'pers. Chicari, Lyons
and Carnahan, 1936. 332 p. :(Gtiidance in reading series)

Includes j section on can,pini in the north woods--43 collection of
stories from hich çancepfi can be *awn about the value or- forlits in
protecting -For grades 2 to 4.

NW. and Advanced Geodes

Textbo6ks in geography, history, science, and reading included
in the reference list are ill Li! lions of the type of, general text-
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look in which pupils and teacher alma can find varying amounts
,

4.11 interesting and pertinent material useful in understanding the
finder-lying princ¡pks of egnservation. Such books frequendy
Are in the school library. Eac.I annptaiion* below is limited ro
A.-ctions which, have material appropriate for studies of ;oil con-

c,ruvatión, and is intended to indicatelhe type of materi.d whial
can be adaptecks,

Grog' op.Ity

ABRAM'S ALFRED W., and THURSTON, ERNEST L. World geogra-
phy. Syracuse, Iroquoi% Publisrling Co., 1933. 317 p.; ¡fills
(Iroquois geography ;cries.)

Contains sec tio, on -lying, forests and their use, 'soils and plant food,
and reclamation of land by initiation and drainage. Fur grades 6 (0 R.

AITCHISON, ALISON M A RSWEIZ E Across seven

seas. IndianpoL, td., The Bobbs-Me.rriit 'Ciniipany, 1931.
316 p., illus. VElobbsIterrili Geographies Series?)
_ Contains sectialis dealing with effeced amount of rainfall and natural
rifte.ources on ways oflivini. Clan be usediss background for understanding
of reasons for a prop-.arri of conservation. Such topics as Gardeners and
shepherds in the northern Sahara, Across the seas to other lands, and No-

-quit fl the prairies of the United States, are particularly applicable.
CAnt.ains stimulating questions

j
(oit, activities of the study wpe. 'For

graAes 3 to 6. Ar

. Noah America by ; plane and trairi. .Indiinapp4
the.. Bobbs-Nferrill Company, 1937.'.-404 p., illus.

Trei tit aphy by areas instead of by political divisioni, and affoicis

an inte I I nt background for understanding the use kind wasteof natural
reioumes and the truth that natural environment is the basii of matt
prosperity. Arnong.to09 of valuC ror a study of soil conservation, are'the
land of cotton, forests of the South, Bood plain and delta farmers behind the
Mississippi *levees, cattle ranches, &rep ranches, water power. Factual
questions after sections. For grades 5 to 8.

AKEK, HOMER F.; ihrfoN, EUGENE; and AKER VANZ A N.
America today and ,yesteiday: San Francisco., Calif., 1935.

,

586 p.. illus.
do

Incicsdrès discussions of conservation of parks, %miter forests, and soiL Fbr
$grades 6 to 81

ATWOOD, WALLACE W. New Geography. ; _Book Tsvò. Boston,
Ginn. & Co., 1929, 304 p., illus. (Frye-Àtwood Series.)

Finphasizes study of facts that influence life and activities of the pewit.
t Includes discussion of Central Plains and Great Plains; _na.tural resources

of the United States; relief maps showing drainage and maps showing
distribution of vegetation are useful for conservation studies. För gtades
6 to 8.
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88 TEACHING CONSERVATION,

ATWOOD, WALLACE W., and THOMAS, HELEN Goss. The earli
and its people. Nations beyond the. seas. Book Thr( r.
Boston, Girin & Co., 1930. 344 p.itillus.

Natural regions are presented as stage setting for activities bf people
all parts of the world. Includes discussion of eroded regions of Chili
For grades 7 to 9.

Home life in far-away lands.' Boston, Ginn & C(1

1933. 106 p., illus. (The earth 4nd its people. Book Ope.) .

Includes Material on nomads of thq desert, polder farmers of the Nether -

lands, farming in China. For grades 4 and 5.

BARROWS, HARLAN H., and PARKER, EDITH P. United States and
Canada. New York,vSilver Burdett Compawy, 1936. 296 p .

.illus.
Containi some material on different farming regions which can be used

-to develop*. dehstandi4g of the need for conserving soil. Mentions valtu
to land of rotation of crops, "mixed" farming, control of floods, saving
forests. For grades 6 to 8.

ArunerKaBODIXY, GEORGE R., and THURSTON, ERNEST L. Nortn
and South Amrica. Syracuse, Iroquois Publishing Co., 1932.
247 p., illus.

Deals with natural regi9ns and how these regions influence%the lives and
activities of the people who dwell in them, and includes divussion of
reclamation' in Florida and geogtaphy of Great Plains arca. 'For grades
6 to 8.

BRANOM, FREDERICK K., and GANEY, HELEN M. Our land and
far lands. New York, William H. Sadlier, Inc., 1932. 186 p.,

11

41.

Contains discussion of natural characteristics of desert life (Sahara and
tar Nile), and living in hot, moist lands (central Afrita). From this
nlaterial, children can form conclusions about relation of ways of living
to absence or presence of moisturei Variety of f41y life.-like activities
and child-like questions. For grades 5 to 7.

BRATTON, SAMUEL TILDEN. Gdography through people. A
source boqk for upper elementary grades and junior high
schools. Columbia, Mo., Lucas Broilers, 14)31. 509p., illus.

Inclu4es material about farmin: in the valky of Hwang Ho with some
emphasis on droughts and floods; and Japan's climate, products and
intensive farming.

CARPENTER, FRANCES. Our leitde friends of the' Netherlands.
New York, Americin Book Cbmpany, 1935. 201 p.

The story 9f a land that has been conserved from the sea can be adapted
if it is desired that children include a study of conservation in other lands.
For grades 3 to 5. $ -
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CARPENTER, FRANCES. ur little friends of the Arabian desert,
Adi and Hamder. New York, American Book Company,

89

1934. 232 p., illus.
Useful fpr helping children understand how lack of moisture affects

ways of living. For grades 3 to 5.

Our neighbors near and far. New York, American Book

Company, 1933. 222.p. illus. (Our world and kurselves).

As how people in otther. lands use their lands and other natural re-
sources. The Amazon ealleyNis discussed as a hot, wet land; the Sahara,
as a hot, dry land; Egypt, as a country made productive by irrigation;
China, as a land where people especially must make the most intensive
use of their land. The ,book 41as conservation implications and affords a
basis for understanding different problems in land use which call for
conservation. For grades 4 and 5.

GASNER; MABEL B.,-and PEATTIE, RODERICK. Exploring geogra-
phy. New York, Harcourt, Brace & Co., 1937. 481 p., illus.

Among the units most appropriate for study of soil are: Influence of
waters upon man; Fertility of soil affects a nation's growth. For grades
7 and 8.

MAVIS, DOROTHEA H. How the world supports man. Chicago,
Thomas S. Rockwel; Company, 1931i 112 p., illus.

Can be uied as background for helping children realize what the earth s
resources mean ta man and itheneed for conserving them. Discusses sucb

topi4 as . Necessities of Lif),. Rainy Jungles, and Mán oil Mountain and
Plain, which have conservation imPlications. For grades 6 to

DODGE, RICHARD; LAtFEY, EARL; and GRADY, WILLIAM E.

United ...States. New york, Rand McNally vand Clio., 1934.

220 p. (City of New York Geographies.) .

Contains some material on agricvlture, grazing in Western Texas, plain!,
deserts, lowlanas. For grades 5 to 8.

HUNTIgGTON4 ELLSWORTH; BENSON, C. BVERLY; and MCMURRY,

FRANK M. Why cowaries differ. Ne'w York, The MacMillan
Co., 1932. 506 p., plus plates. (Living Geography, Book

Two.) illus. .

Includdf a phase of agriculture in cock of severa) uniis with a few coil-
serVation pictures such as contour cultivation and irrigation, affording it
geographical background for conservation instruction.

MIRICK, GEORGE A. Home life around the world, An Introduc-
tory geography: Boston, HotIghton Mifflin' Company-, 1929.
185 p.,

Certain topics such as, jungle life, tropical gardens, and desert life can
be used to give children an idef of the influence which a great or small
amount of water can have upon ways of living. For grades 610 8.

1777V-40--7

6

V

.10

8:

illus.

01

I.

o



90 TEACHING CONSERVATION

MCCoNNELL, WALLACE R. Livihg in different lands. Chicaco,Rand McNallrand Co., 1935. 218 p., illus.
Dean; with lands of little wabti., hot, wet lands, terraces in Switzerland.For grades 4 and 5.

The United States in ihe modern world. ,New YorL
..

Rand McNally & Co., 1934. 305 p.
Discurses water power of the 1.411t States with possibilities develop-ofment, and land forTs.. Should be

eed

lpful in supplementation of children .sstudy of soil. For glides 6 to 8.

SMITH, JAMES R. Human use geography. Book'One. Chicago,The John C. Winston Co., 1936. 482 p. plus anpenaix..4 IFillus.
Contains background material for study of conservation. Children canuse index to find specific items, such as planting of trees to prevent erosion,pictures showing land destroyed by deforestation and plowing, conserva-tion of moisture by dry farming. For grades 5 to 8.

liurnan use geography. Book two. Chicago, The JohnC. Minton Co., 1936. 516 p., plus appendix, illus.
Tells about a great desert and its oasis, mid a rich valley in China thatsome times has droughts and at other times, severe floods. For gradesand &

STULL, DEFOREST, and HATCH, RoY W. Our world today. Atextbook in the pew geography. Boston, Allyn and Bacon.1932. 704 p. plus appaidix., illus.
Includes discussion of natural resources of the United States, how forestsconserve the soil and hold water, the importance of forests in early days,uses of forests today, forest regions of the United States. Activities largelyof the study type. For grides 7 to 9.

Science

CALDWELL, OTIS W., and EIICRIBERRY, WILLIAM L. Elements ofgeneral science with experiments. New York, Ginn and com-pany; 1926. 600 p.
Has a discussion ofsoil including the following topics: Hliw rock becomessoil; structure of soil; amount ofwater used by crops; reclamation ofswamplands; erosion and sedimentation; life in the soil; the Omit covering of theearth. For grades 7 and 8.

,DORLAND, GEORGE W. and Miriam, EDWARD. My science
book. Seventh year, fuvt-second New York, Rand
McNally and Company, 1929. 289 p.,

Includes shiggestions for experiments with water soil, forms of watercycles, uses of water which are helpful as a s y .4 of informationon which knowledge of conservation of the soil illay be based. For grades,7 to 9.
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ELEMENTARY SCHOOLS 91

FISHER, ELIZABETH F. Resources and industries of the United

States. New York, Ginn and Company, 1928. 746 p., illus.

Disaisses tojics such as how soils are made, kinds of soils, ofplan food in
soils, soil hi the principal source of man's food and shelter and part of

his Cloçhing. Helpful for children to read as a background for under-
standing problems of soil erosion. Pictures dear, informative, interesting.

Statistics in "tables are not recent, but the tables may suggest to children

ways of compiling recent numerical facts themselves. Maps of climate,

rainfall, topography. For grades 5 to 8. -

HOWE, FRANK W. Farm economics. New York, American Book

Company, 1926. 221 Ft, illus.

Contains chapters which discuss, how to know good soils, plant food in

soil, value of growing grasses, how soils may be renewed, and other topics

in the conservation of scil. For grades 7 to 9.

HUNTER, GEORGE W .6) and? WHITMAN, WALTER G. Teachers'

manual and key for problems in general science. New York,

American Book Company, 1931. 249 p.

Forces that work lin changing the surfaces of the earth, how soil is

prepiued for plant life, how water serves man, and other topics useful

for a study of soil, and practical suggestions for experiments. For grades

7 to 8, or teacher.

MILLER, ALBERT, H. Science for the grades. Oak Park, Ill.,

511 BonnielBrae, 1919; 145 j)., illus.

Hów soil is formeil, charactesistics of top soil and subsoil, experiments,

and other topics. For grades 5 to 8._

PATTERSON, ALICE J. Science for the junior high ,school. Nor-

mal, Ill., McKnight & McKnight,1 929. .360 p., illus.

Deals with uses o( water and has experiments to help pupils understand

the properties of water, tells how rocks are formed send how soil is made,

and gives suggestions for observing rocks and soil. Conservation empha-

, sized and activities suggested in which children may help conserve. Addi-

tional references for study of different units. Pictures and sketches. For

grades 6 to

PAYNE, ENOCH G., BARRows, HENRY R.) and SCHMERBER, LOUIS

J. ElemCntary science readers; Fourth book. New York,

Binj. H. Sanborn and Company;1908. 197 p., illus.

Tells what rivers, lakes, and other inland waten do to the land and soil,

discusses the protection of our water supply, reasons for protecting forests,

and uses of forests. For grades 4 to 6.
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ELEMENTARY SCHOOLS 93

TRAFTON, GILBERT H. Science of home and community.
tex4:ook in general science. Rev. ed. New York, Macmillan
Company, 1926. 578 p., illus.

Includes discussion of water supply, shade trees and forests and ways 'of
saving them, effect of forests on soil erosion, and similar topics. Contains
specific suggestions for things to do and talk about. For gradis 7 to 9. .

VAN BUSkIRK, EDGAR F.; SMITH, 'EDITH L., and NOURSE, W. L.
The science of everyday life. Boston, Houghton Mifflin Com-
pany, 1931. 620 p., illus.

Discusses the way soil is. made and the relation of water and yil, gives
suggestions for things to dó and observe, and contains sketches, pictures,
and maps. For grades 7 and 8.

WEED, HENRY T., and REXFORD, FRANK A. Useful science.
Book one., Philadelphia, John C. 'Winston Company, 1933.
257 p., illus.

Includes discussion of, importance of water, relation of land to water,
the water cycle, soil and the way it is made, how soil texture is improved.
Gives sUggestions for observations and experiments. in the development
of the foregoing unit on soil, the book is most useful for its discussion of
water and the uses of water. For grades 5 to 7.

Readers I

ANDERSON CHARLES J. Hand in hánd. V. New York, Laurel
Book Company, 1936. 320 p. (The good companion bOoks.)

'Artictes containing information on conservation of soil are: Farming by
irrigation, An acid teal A western wheat ranch. For grades 4 toll.

The Land of Gold. VI. New York, Laurel Book Com-
pany, 1936. 336 p. )

Contains The &or; of a Stone, An Inch of Rain, A Talk About Wadi., Buffo;
loss and Scouts, and other stories which might be helpful as background for
study of soil consirvation. For gradfs 5 to 8.

COLEMAN, BESSIE B.; UHL, WILLIS L., and HOSIC, JAMES F. Path-
way to reading. New York, Silver, .Burdett and Company,
.1928. 432 p. (Séventh reader.)'

Contains an article in the Desert that can be adapted to teaching the con-
servation, of sail. For grades 7 and 8.

FREEMAN, FRANK MN., and JOHNSON, ELEANOR M. New York,
Lyons and Carnahan, 1928. 480 p. Fifth reader. (Child-story
readers.)

IncludesAuffalo Bill and the West; can be used in helping children under-
stand the changes.which were wrought by machines. For grades 5 and 6.
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94 TEACHING CONSERVATION.

LEWIS, WILLIAM D., and ROWLAND, ALBERT L. Scouting throw!).
Book VI. Philadelphia, John C. Winston Company, 19
464 p. (The new silent readers.)

Opening the Great West will be helpful as a background for understand.ing Great Plains problem. For grades 6 to 8.

'STONE, CLARENCE R. Treasure chests. A basic fifth read r.
St. Louis, McWebster Publishing Company, 1935. 469 I).
(The Webster ieaders.)

The Story of Progress in Harvesting Grain will be helpful as.a background
for children's undemanding of the breaking of plains and prairies. Forgrades 5 to 8.

History

CASN'ER., MABEL B., and GABRIEL, RALPH H. Exploring Ameri-
can history. New York, Harcourt, 'Brace & Co., 1937.
481 p.,

Among the units most approdpriate for study of soil are: Influence 'of
waters upon man; fertility of soil affects a Nation's growth. For: gradcs7 and 8.

KELTY, MARY G. The story of,the American people. Boston.
Ginn and C;o., 1931. 663 p.,

Contains section on saving our natural resources, with special mentionofTheodore Roosevelt's interest in conservation. For grades 6 to 8.

KNOWLTON, DANIEL C., a;tel HARDEN, MARY. The development
of our Nation. NeW York, American Book Co., 1934. 658 p.
Index and appendix. illus.

Contains chapter on the range and the cattle kingdomthe Greaf
Plains before the arrival of sheepmen or the plow. , For gradss 6 to 8.

".

. Since we became a nation. New York, American Book
Co., 1934. 655 p., appendix and index, illus.

Sections on Theodore Roosevelt and. the Forest Service, the Public
Lands Common, Inland Waterways Commission, anctothe National
Conseivation Common. For grade 8.

RUGG, HAROLD O. The conquest of .America. Boston, Ginn
and Co., 1937. 563 re,, illus.

Discusses the TVA as an experiment in .csinservation of resources, power,
and people:' For grad5 8.
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ELEMENTARY SCHOOLS 95

RUGG, HAROLD O., and KRUEGER, LOUISE. The buildirig of

America. Boston, Ginn and Co., 1936. 508 p., illus.

Includes discussion of ezploration and setdemçnt of the land west of
the Mississippi River, geography of the Great Plains, raising cattle on the
Great Plains, the coming of sheepmen and farmen. Discurs the effect

ofinventions and machines on frontier life, and contains a action on the
geograPhical regions of the United States useful in understanding the type
of problems to be met in conserving resources. Grades 5 to 8.

TYRON, ROLLA M.; LINGLEY, CHARLES B., and MOREHOUSE,

FRANcEs. The American People and Nation. Boston, Ginn
and Co., 1936. 683 p., index And appendixes. illus.

Contains a brief discussion of Theodore Roosevelt's interest in conserva-
tion. For grades 7 and 8.

THWATTES, REUBEN G..1 and KENDALL, CALVI11 V. Rev. by Paxon,
Frederick L. A histoiry a the United:States. Boston, Uough-
ton Mifflin Co., 1936:- 596 p., illus.

Contains short section discussing attitude of Theodore*Roosevelt toward
conservation of our natural resources. For grades 7 and 8. _

WEsT, WILLIS M., and WEsT, Rum. The American people. A

new history for high schools. Boston., Allyn and Bacon, 1934.
693 p., Wu&

Tells about Roosevelt's interest in conservation, creation of, forestry
service, government reclamation of dry lands. For grades 8 and above,
and teacher.

Supplementary

BENNETT, HUGH H., and CHAPLINE, W. R. Soil erosion a national
menace. Washington, V. S. Government Printing, Office,
1928. 36 p., illus. (U. S. Depaament of Agriculture, Circular
no. 33). 6

Discusses annual soil losses, various aspects of wastve, erosion in different
parts of the country, relation of erosion to flood control, fl4rod damage,
ways oichecking and controlling erosion, and other topics. Large number
of clear-cut instructive pictures showing types of erosion, lands that should
not be cultivated, and the like. Written on level of reading ability for
grades 7 and 8, but useful for middle grades through the pictures.

-BUILDING AMERICA. Vol 2, no. 7, April 1937. Conservation.
32 p, illus.

Includes discussion of the problem of erosion as brought sharply to
attention by duststorms, droughts, and floods. The magazine gives

figures to show losses, employs many pictorial graphs, and uses pictures
profusely to show types of erosion, methods of control, forest waste, destruc-

t tion by floods. Contains annotated bibliography. Teacher's guide sug-.

gests activities foe Study. Reading level of grade 8, but useful in Middle
grades through its pkturesi
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BURCES, At;STIN E. Soil erosion control. At nta, Ga., Turror
E. Smith and Company, 1936. 187 p., illus diag. tabks;

Represents the United States as having come to of reckoning
mpect to husbandry of the soil, with the ledger sh ng ones. iscu\
causes of erosion and methods of control, including details familiar lindinttresting to children. txplains technique used in building terraces and
employing other methods of soil control. Each chapter is followCd 1),
section on field practice which 'affords first-hand activities for pupil. II%sixth grade and above.

BUTLER, OVID, Ed. and comp. American conservation in picture
land in story. Washington, D. C., American Fdrestry Associ.i.
ti9ni 1935. 144 p., illus.

A story of the Nation's natural resources and the part they have playedin the development of the country, beginning with eárth changes in pre-historic times, including the colonial heritage, the forests, soil, wtei, and
- ending with an account of important governmental policies for conservinizour present resources. Selected bibliography Flassified in.such a.way thatthe reader may quickly fìd .sources of material on the major aspects of

conservation and natura resources. Profusely illustrated. For ttachrr/and for grades 7 and 8.

CHILCOTT, E. F. Preventing soil blowing on the Southern great
plains. Washington, U. S. Government Printing Office, 1()kr.
28 p., illus. (U. S. DePartment of Agriculture, Farmers' Bulletin
No. 1771).

Discuision of soil blowing and its causes and controls, implements usefrilin preventini soil blowing, strip cropping, planting beans and co Arpeas,
lielter belts, regrassing, and other topics, with a number of Pfctures. Forghtli grade and teacher.

CONSERVATION. Cornell rural school leaflet, I vol. 29, no. 3,
January 1936. 3Z p., illus.

Soil,ánd water, Docks, use of land, value of woodland, and other topics/that might be useful in developing concepts about conservation of soil.General actiliities such as making photogriphl, plastic casts, drawings.
plays. For grades 4 to 8.

FAIRBANKS, HROLD W. Conservation reader. Yonkers-on-
Hudsone,,Wolrld Book-ConipanY; 1920. 216 p., alum

Written with the pliilosophy that enthusiasm for conservation rimst reachchildren if it is to attain its fullest effectiveriess. Talk/low first people usedthe earth's resources and how needs of civilized people today are differept,ruts ,:, greater utilization of all- resourcei. Regards. soil as the m'ost
important gift of mature. Discusses witys of protecting soil with vegetation

4 and tells-how people all over the world are suffering because they have not
obeyed zytture's Taws with respect to soil. ApPropriate and applicable
collection of poems. Apt illustrations. Although out of print, the book is
available in libraries, and teachen will find itoworth reviewing, because ofits contribution to curriculum conlent. Ric grades 5 to 8.
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Futüre of the Great Plain& tAkbport of tkdreat Plaigs committee.
b,41

Washingtofi, Ii. S. Government Printing Office, December
1930. 194 p., illus.

g,

Fairly exhaustive discutsion of die settlement, use, and misuse of the
1.

Great Plains.: physical characterics; undesirable tendencies in land use
and tenure; lines of Federal, tatalici ,local action in readjustnKnt and No

tlevelop6nent; srei;djustments in farm orkanization Ind praciices and the
like. Reading kvel for grade 8 with guidimes of teacher, but pictures k

instru4tive in lower grades.

GEM; H. V. Strip cropping to prevent erosion, \Vashington,
U. S. Government Printing Office, 1931. 6 p.,` illus. (U. S'.-
DePartment of Agriculture, Leaflet no. 85).

Strii) cropping as a mewls of prrventipg erosion, adaptation of stripping-`
to different crops, benegts from strip cropping, and other topics. For
grades 7A 8 and teacher.

HARRIS, GARRARD. Elements of conservation. Richinond, X'a.,

Johnson Publishing Company, 1924.. 214 p., illus.
to.

A conservation book that should be interrsting to children because dis-
cussions as well as the suggestions for things to dci and the questilms arr -
based on children's experiences. Contains three chapters .on soil, dAaling

'with the/composition of soil, differrnce between poor soil and rich, .s'ays

in which soil loses its richness, and ways bf controlling eftysion. For -

grades 7 and 9.

kELLOGG, CHARLES E. Soil blowing ani duststorms. Wash-
inetion, U. S. Governm;nt printing) office, 1935. 11 p., illus.

(U. S. Drpartment of Agriculture, Miscellanedus publication
no. 221.) t,

Discusses cause
.

of duststorms, ffect én different types of soils, tirvelop-
ment of tillage methods, use of pasture and sod crops, and other topics on
soil erosion. Several pictures and references to other publications. Foe
grades 7 and 8, and teacher.

PERSON, H. S. Little waters. A study of headwater streams abd
other little w6aters, their use and relations to land. 'Rev. 1936.
Washington, U. S. government sprinting office, 1936. 82 p.,
illus. ,-(Soil Conservatibq Service, Resetilement Administra-
tion, Rural Electrification Administration.)

Simple detailed background for study o( soil erosion by water,. Dis-
cusses natural ciiculation of water; drainage, removal of forest cover and,
pf wit coven in the nigh qf waters to the sea, social loss from washink
away of soil, lines of action to be takezrin prventing erosion, what small
communities can do, work of county, State, -and Federal governments,
and other subjects helpful in a study of soil conservation. Pictures and
pictorial graphs ,of the type that appeal to advanced pupils, and tables
cpntaining facts which children can use in making jables of tbeir own.
For teacher and grades 7 to 8.
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fib

Save the soil. Cornell rural school leaflet, vol. 29, no. 4 March
1930. 31 p.,

Discusses appa-ratus for study, of soil, experimeats in untrstanding soil
conservation, natu of soil erosion, factors in protection of soil against
erosion by waves, winds, and washing, part played by animals in soil
conservation, role of wasteland .* in soil consèrvation and gther soil
topics with suggesttd list of er9sion-control plants in 4'New York State.
For grades 4 to 8, and especially useful for' teacher.

(1 Scholastic, vol. 29, no. 21 September 26, 1936. 34 p.,.

Conservation number.
An entire issuç on conservation. An article by Stuart Chase, When the

Crop Lands Cis, gittits a readable story of elrosion. Pictures show practices
in control of erosion, and a story, Two Dgys from the South, gives a vivid
description af a duststorm. Suggestions fcir draWing nIps, taking excur-
sion', and other_ ittivities. Bibliogriphies, cartoons, graphs, and pictures..)
For teacher and grades 7 and 8 on high-school level.

SHEPARD, WARD. Forests and goods. Washington,- U.
-ermitent prifitirig offite, 1931. 24 p., illus. (U. S.
ment ofAgticulture, Circular no. 19.)

S. Goy-
epart-

Discusses sforests as a soil lad water *holder, deforestation and erosion,
different kinds pf erosion, cumulative. effect' of erosion ion.. large rivers,
losses from fire, practicis of lumbering, suggested foreserprogiani for the
Mimissippi -Basin, public forest oWnership, and other topics oil the, relation\ipsi forests and floods. Contains picturg of forests -and of denuded -'areas.
For teacher and grades 7 and 8. .

DevelophientTENNESSEE VALLEY AUTHORITY. of the Tennessee
Valley. Knoxville, Tenn., Tennessee Valley Authority, 1936.
15 p.,111tis.

General discussion of the activities of the TVA with clear-cut pictures.
For grades 7 to 8, and teacher.
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UHLAND, R. E. Controlling small gullies by bluegrass sod.

Washington, U. S. Government printing office, 1936. 12 p.,

illus. (U. S. bepartment Agricultum Leaflet no. 82.)

Simple discussion with a few pictures. For grades 6 to 6, Mid teacher.

c use of blpegrass sod in the control of soil erosi9n.

Washin on, U. S. Governmeni printing office, 1936. 12

illus. (U. S. Department of Agriculture, Farrmrs' bulletin n6.

s' 060.) 111

Discusses lays of securing bluegrass stands, sodding, grassed waterways,

and other topics in control of epsion, with a *V pictures and sketches.
For eighth grade and teacher.

1,

United States Department of Agiculture.. Lost! Tqns'of fertile

California soil by erosion. Washington, D. C., Soil CQnserra-
,

-.tion Service [n. d.],

Contains stimulating questions abbut oi1 &mice, information about
different ways f Controlling aman-made" erosion, useful explanations of

wind erosion, sheet erosion, gully erosion, map, showing soil erosion con-

trol projects in tie United States. 'Special discussion of war against

*ration in California. Pictures and suggested slogan: Keep the raindrop
where it falls. For grades 6 to .8, and teacher.

4-.

goil, the nation's 'basic heritage. Washingto'n,

U. S. Qovornment Printing Office, 59 p., illus. (Us S. Depatt-

ment ofAgriculture and Tnnessee Valley Authority.)

Pictorial bulletin with discussion of soil erosion aild methods of control.

Contains charts and useful diagram.of the natural cycle. For grades 6 to 8.

WHITE, OWEN. P. All washed up. Reprinted from Collier's

magazine. Wasklington, U. S. D4partment of the Interior,
September 29, 1934. (Soil Erosion -5ervice.)

Tells howNncle Sam's topsoil, his richest possession, is Iring squandered:

Figures are given to show losses, iand the discussion presents a bird's-eye

view of erosion in the entire Nation. For teacher andirades 7 to 8.
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C. For Teacher m And Cariculum Worker
ARI2ONA TEACIJER, vol. 24, no. 2, October 1936. 60 p.

'Entire isstiedevoted to accounts of lesson units chiefly on soil, stressingimportance of planned protection and scientific land management. Onearticle pre.sents the story of soil formation for Navajo Indian students.Others contain questions and planstar conservation activities formulatedby children in different Arizona schooLs, both 1-room and graded. Help.ful especially for teachers whO wish to introduce the subject.

BARTON, THOMAS F. The Great Plains tree shelter belt project.Journal of gkography,- 125-36, April 1936.
Refers to project described in The Forest'', Nail Digest, September 1934,maintaining a tree belt from Canada to Texas, scientifically located withproper variety of trees on correct soil for creation of wild-life havens, pre-vention of soil erosion, conservation of moisture. Progress for first 12months of a 10-year period.

BATES, C. G. Soil erosion in the Mississippi Valley. Journal of
forestry, 31: 88-96, January 1933.

River control and its close connection with soil conservation stressed.
Mississippi.River Commission, measuring soil material near mouth of river,
estimates soil brought to the mouth of the river annually to be 300 millioncubic yards. Gives other concrete examples of losses. Discusses humus asa great preventive of erosion, mechanical means of checking erosion ter-races used in the United States and in Japan, and the like.

BENNETT, HUGH H. Waste by wind and water. Scientific
. monthly, 42: 172-76, February 1936.

Deals with number of acres destroyed or greatly injured, spread of. ero-4 ,
lion, recurrence of floods, plans of Soil Conservation Service. Informative,fairly detailed, simple, helpful for teacher and exceptional pupils. Usefulfor curriculum specialists.

lo See also books for middle and advanced grades, page 86 to page 99,and bibliogrphy, page 122 to page 125. Any of the material listed will be ofuse to the teacher in preparing to teach the conserVation of soil. Many ofthc books( contain other conservation topics. Although no effort has beenmade to give an exténsive selection of material especially useful for curric.u-lum workers, attention has been called to items which have particular valuefor them. Exceptional pupils in advanced gradeyWill be, able Weise someof the materials listed below.
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MENTAllY SCHOOLS 101

BENNETT, HUGH H. Wildlife and erosion control. Bird fore, 38:
115-21, March-April 1936.

Considers ejosion and reduction of wildlife to be symptoms only; the real
malady, the denudation of the soil, through stripping of protective vegeta-
tion. Estimates annual loss of good soil to be 200,000 acres. Advocates a
program of soil conservation on a technical knowledge of wildlife require-
ment, and a policy of "close cooperation between farmers and landowners,
businessmen, educational institutions, experiment stationts, and all
agencies of the States and the Government having any concern with the
. . . proper conservation of the land and the creatures that livejon the
land." For teachers and curriculum specialists.

BERCAW, LOUISE O. ;, HANNAH, A. M.; and COLVIN, ESTHkR M.
Bibliography on land settlement with particplar reference to
small holdings and stibsistence homesteads. Washington,
U. S. Government printi.ng office, 1934. 492 p. (U. S. Depart-
ment of Agriculture, Miscellaneous publication no. 172.)

Annotated bibliography of subsistence homesteads, small holdings, and
land settlement as relief for unemployment in .United States and in
fc9-4,gia countries. Itackground of information for curriculum worker.

BRISTOW, WILLIAM H., and COOK, KATHERINE M. Conservation
in tkLeducation program. Washington, U. S. Government
printing office, 1937. pp. 10-36. (U. S. Depaitment of the
Interior, Office of Education, Bulletin, 1937, no. 4.)

Contains descriptions of educational activities, some of which have
suggestions for teaching conservation of soil. Lists sources of available
material. For teacher and curriculum worker.

CHASE, STUART. Rich land, poor land; a study of waste ih ,the
natural resources of America. New York, McGraw-Hill book
company, 1936. 361 p.

A compact discussion of wagte and suggestions for conservation on
topics such as the following: Our primeval cöiitinene,* forests arid forest
losses, grasslands and their spoliation, erosion, dust storms'4, floods, Tennes-
see Valley, Government agvcies, examples of waste and conservation in
other countries. For teacher and curricitlum worker.

CLARK, NOBLE. Will back-to-the-land help? Survey graphic,
22: 455-57 Septefiiber 1933.

. Six definite reasons why báck-to-the-land will not help, generally, to solve
problem of unemployment and depression.
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CALE, DAVID C; Waste: the fightgto save America.
Boipbs-Merrilivompany, 1936. 96 p.

Americans are sqtiaixlering rich natural resources and manpower, i he
strength of the nation, and saving money, bonds, and life insurance for
posterity, when a heritage of natural resources is more desirable. Contains
chapters on mud, dust, water, land, minerals, human erosion. Emphasizes
need of study by experts &fang many lines of conservation.

DAVIS, CHESTER C. Lost acres. Am can magazine, 121: 63,
February 1936.

Story of soii waste in United States with statistics given in such a u ay
that they can be wed for children's graphs and discussions; and examples

41 from all parts of the United .States. Helpful for. curriculum specialist
- and teacher.

DOVERY, MARIE. A unit on mill erosion. As worked out by
and 1B children. Menlo Park School, Tucson, Ariz.

Arizona teacher, 25: 70-73, November 1936.
Children take excursion to observe effects of rain on the soil in the school

ground and thestreet near them. They discuss washing of soil; the "w
rain got into the sky"; the experiences of individual children with floods.
The account shows how a subject frequently taught in advanced grades
may have values also for primary pupils. For teacher.

Early hinne seekers qf America and how they lived. Life in
the colonies. (Grade 5.) Alleginy Countli, Md., 1931. 102 p.
(mimeographed).

Suggestions for development of a unit. Contains sections on production
and conservation of food by the early colonists, the clearing of land, and
what the Colonists learned from the Indians with respect to land and
forests, helpful in correlating conservation with colonial, history. Bibli-
ographies and suggestions for aCtivities. For teacher and curriculum
specialist

EvERErr, MARcLi A. Progress toward integration in a rural 11'

county. Educational method, 15: 179-88, January 1936.
Contains a report of the use ofa CCC camixproject as a means of integra-

don, telling how a unit of study grew out of a trip which two schools took
to observe CCC workers change the course of a river. The article includes
the children's questions and reports of activities, with examples ofchildren's
records. For teacher and curriculum worker.

FAULKNER, HAROLD U. American economic history. New York,
Harper and brotlitrs, 1931. 795 p.

Deals with economic aspects of colonization from the standpoint of
natural resources.. Discusses the, first frontier, the westwird movement
at the close of the revolution, steady cropping of land without renewal,
inefficient labor in the beginning of the 19th century, and economic and
social results, improvemeht of use of land with undue emphasis upon
increased production, last frontier, agrarian revolution, present need for a
scientific economy and land use. For teacher and curriculum worker.
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FOLLETT, MINNIE. Conservation. In Organizaticel of curriculum
for one-teacher schools. Washington, D. C., National educa-
tion association, Department of rural education, February
1933, p..1!5.

Children of third, fifth, seventh, and eighth grades in a 1-room school
began a study of conservation through interest in flowers, covering plants
on school ground in autumn 'and removing cover in spring. Study of
conservation of flowcrs was followed by conservation of other resources
including physical well-being an44 industries. For teacher.

4-H Soil conservation club. IKnow your soil. Columbia, Mo.,
University of Missouri, College of agriculture, and the United
States Department of agriculture, cooperating, Mai 1936.
38 p. (4-H club circular 47).

Helpful in suggesting activities which cin be used in schools in com-
munities where few pupils belong to 4-H clubs. Contains experiments
which children can make to compare plant growth on slopes and level, to
detirmine effect of drainage on plant growth. Suggests studies of the
effect of soil texture on plant growth, of different kinds of soitosion, of
soil depleting and soil enriching rotations, and the like. Te 1[1 how to
prepare a soil exhibit.

HARTWIG, LESTER H. The American mercury, 36:102-4,
January 1936.

Discusses soil losses, origin and kinds. of erosion, erosion, ancient Mayan
civilization, and Òhindi, and tells how Public Works Administration has
established erosion-control demonstration areas. For teacher and cur-
rim:turn worker.

HENDERSON, CAROLINE. Letters from the dust bowl. Atlantic
monthly, 157:540-51, May 1916.

The article contains letters from wife of an Oklah6ma farmer to a friend
in Maryland and is useful for the P'oint of view it presenp. For curriculum
worker.

HIBBS, BEN. 'Dust bowl. Country gentleman, 06:5-6, March
1936.

Realistic story of duststorms, showing how loess deos1ts in Kansas,
Nebraska, Iowa, and other central States, tills geological story of erosion.
Duststorms of present day are compared with early duststorms which
were responsible for these deposits in middle States. Author believes
Great Plains area is not becoming another Saha.ra and resents references
to westein farmers as despoilen. Sympathizes with determination of
tinny farmers to retain their homes and farms. Useful because it suggests
a certain point of view. For curriculum worker and teacher.
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104 TEACHING CONSERVATION

LOGAN, WILLIAM N. The elements of practical conservation'
Indianapolis, C. E. Pau ley & Company,. 1927. 236 p.

Treats conservation as wise use of resources rather than. compkte
restraint from use, oonservation and thrift, original forests compared N
present forests, future of forests, our land resources and their conservation.
For curriculum worker.

LOWDERMILK, WALTER C. Manynade degerts. _Washington,
U. S. Department of. agriculkdre, Soil conservation service,
1936. 8 p. (mimeographed).

SO devastating seems man's occupation of land that, with a few excep-
tions, a desert condition anywhere is associated with his life in that region,
The bulletin tells a brief story of the deserts of early times and now:
Countries, causes, destructive effects, remedies. For curriculum worker

MYER, WALTER E. The Tennessee Valley looks to the future.
The Journal of the National education association, 23: 233-48,
December 1934.

Detailed article telling significant facts about the Tennessee Valley Au-
thority and its undertaking. Contains such topics as: Reasons for T. V. A.,

valley at present, regions 'included in the valley, industries and re-
rces, forests, soil, power, electrification, government, industry,luture of

vall y. A flexibly organized study unit follows the pages of information.
For teacher and curriculum worker.

NATIONAL RESOURCES BOARD. A report on national planning and
public works in relation to natural resources . . . Washington,
U. S..GoNiernment printing office. 1934. 455 p.

Authoritative report on state of natural.resources and need for planning.
Contains helpful maps, among them being a map showing extent of erosion
in the United States. For teacher and curriculum worker.

NATIONAL RESOURCES COMMITTEE. State planning programs and
accomplishments. (Supplementing State planning report of
1935). Washington, U. S. Government printing office. 1936.
128 p.

Contains list of State planning boards and regional planning agencies.
May be interesting to teacher and to pupils who.can read *ell and who de-
sire to learn the kind and amount of planning dpne by their own State in
the conservation of natural resources. Bibliography of State and regional
planning publications and reports.

'
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OKLAHOMA. DEPARTMENT OF EDUCATION. Course of study for
elementary grades, 1932. 403 p.

Social science unit II, page 303, tells how the lives of people of Oklahoma

arc influenced by conditions under which they live. Problem 2, Soil, has
teaching suggestions dealing with the way soil is made, what we get from it,
why all soil is not good for raising crops, how soil may be kept in good con-
dition; to become familiar with different kinds of soil in Oklahoma to be
able to distinuish good soil from poor; to develop ability to make conVari-
sons, to know something oi conservation of soil. For curriculum worker.

PARKINS,. ALMON E., and WHIT14 R, J. R. OUT natural resources
and their conservation. New ork, John Wiley & sons, inc.,

1936. .650 p.
"Man has it within his power to retard or to stop the destruçtion of re-

sources, ór even to restore certain of them, provided that he wills to do so."
*. Deals with such subjeets as the conservation movement in generil, soils in

the variouisections of the United States, erosion and its prevention, grass-

lands, forests, floods, flood control, and other topics related to different
phases of conservation. Specialists hive contributed different chapters.
Reliable and authoritative book for teachers and curriculum maker.

SEARS, PAUL B. Deserts on the march. Norman, Okla., Uni-
versjty of Oklahoma press, 1935. 231 p.

Discusses kind Of soil discovered by early settlers along the North Atlantic
Coast and in the Southeast methods of farming followed by early settlers,
settlement of the Middle West and the dark prairie soil found there, the
Great Plains and their destruction by the plow; American deserts. Tells
about medieval Europe and its problems of soil erosion, soil problems of

Europe today, soil problems of ancient and modern China, India, Egypt,
and northern Africa.

TIFFANY, Ross K. Irrigation, a national problem. Civil engi-
neering, 1: 1081-86, September 1931.

Discusses important factors in irrigation projectscost of future projects,
water supply, justification of Federal irrigation, feasibility of developing
Columbia River watershedwith picttires, tables, and graphs, presenting
useful facts and, affording suggestions for ways in which children can pre-
sent information. For teacher.

UNITED STATES DEPARTMENT OF THE INTERIOR. The natural re-
sources of our public lands. Washington, Geological survey,
November 1, 1936. 5 p. (mimeographed Milletin)

Suggested as an example of mimeographed general reports which are re-
vised from time to time. Helpful for teacher and curriculum worker who
desire to understand the immense present and future value, particularly of
minerals and water power, in our public lands.
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106 TEACHING CONSERVATION

UNITED STATES DEPARTMENT OF THE INTERIOR. OFFICEI- EDUCATION. Soil conservation. Outlines of instruction hitseducational conservation corps 'camps. Washington, U. S.Goyernment printing office, 1935; 191 p. (Civilian conselvation corps, Vocasional series no. 14).
A bulletin "prepared for the general iiformation of corps aria educ.,-tional advisors, commanding company officers, camp educational advisoiand instructors, camp superintendents and foremeh, and others who ma \be in any way responsible for teachingstudents in soil conservation courses..Contains suggestions for study of soil with ideas for activities. Curriculumworker can use for suggestions.

VAN RISE, CHARLES R., HAVEMEYER, LOOMIS, and others. -vation of out: natural resources (based on Van Hise's The Con-servation of natural resources in the United Stales). NeNvYork, The Macmillan co., 1930. 551 p.
Reliable and authoritative backgrowid for teacher in helping childrencriticise, organize, and summarize their own investigations. Problems tobe considered in anservation of water, soil, forests, minerals, wildlife, andhuman life w¡th tables and maps helpful to advanced pupils in makingtables of their own; also a section on land policies and conservation. Help-ful abo to curriculum maker.

Water and its work. 'Units of instruction. Utah educationality review, 30:31-33, September 15, 1936: 30:89; October-November 1936.
Suggestioni for development of unit of work based on an activity unitdeveloped in New Rochelle, N. Y., schools by Gladys Jacobson, and pub-lished by W. F. Quarrie, Inc., Chicago, Ill. Includes suggestions forexperiments with water and soil to show erosion and deposition, sugges-tions for activities that might be carried on in classroom or assembly, andfor visual aids, and bibliographies designed for teaches" and children.

WIELAND, LILLIAN H. and HENDERSON, JUNE. Bibliography onsoil conservation. Washington, U. S. Department of agricul-ture, Soil conservation service, July 1936. 179 p.
"Most of the references . . . pertain directly to (1) processes oferosional behavior under varying conditions of soil, topbgraphy, and landuse; (2) geographic distribution of eroded and eroding areas; (3) methods,.of preventing or controlling &aim; and (4) the efft of the products oferosion on the silting of stream channels and ieservoin and the coveringof lower slopes and alluvial plains." Unannotated. Contains'help forauTiadum worker.
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APPeNDIX

THE STORY OF EROSION AND ITS CONTROL

Supplementary information I for the teacher

Of the Nation's several problems in conservation of natural

resources, that of accelerated soil erosion has startld and per-

plexed people most. To see the effects of erosion, one need not

travel to China nor even to the borders ot the United States. He

can take a drive in his own communityvirtually any community

in the countryobserving the plants from whkh his food is pre-

pared and examining the land where these plants grow.

Erosion begins at home

Covering the slope on the right, perhaps, the traveler sees a

field ofJuly corn. At the foot of the hill, the crop is a rich healthy

green. The stalks are as high as a man's waist. Half way up the

slope, yellow sickly-looking le#ves stir feebly in the breeze. The
stalks are much shorter than those of the strong corn in the
hollow. A walk into, the field reveals suffering soil. It is dry
and hard, or perhaps too finely pulverized. Scratching away

the siirface exposet another dry layer. Further digging brings

one to the end of the dark or loamy topsoil to a less mellow clay

layer. In the hollow where, the healthy corn grows, the soD'

probably is Clarker,, duper, and more porous. Underneath, it
seems 'hoist, even when there has been no rain for some time.

One can dig down 7 or 8 inches or a foot in places without coming

to the end ,of it. Near the fence the grass grows through soil

that looks as though it recently had been scattered there. Even

The following books and pamphlets, whkh contributed substantially to

this summary are sugguted for the teachees further study (for complete

entries see Bibliography, pages 122-125:)
Sean, *Paul E Deserts on the march.
Parkini, Ahnon E, and Whitaker, J. R. Our natural resource': and their

conseriation.
Van Ersie, C. R. w si ation of our natural resources.*

Topsoil: its presekvation.
Soil, the Nation's basic heritage.
Person, Harlow S. Little waters. A study-of headwaterstreams and other

ittle waters, their use and relations to the land.
Save the soil. Cornell rural achocd leaflet. Vol. 29, March 1936.

Burges, Austin E.' Soil erosion control.
White, Owen R. All washed up.
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108 TEACHING CONSERVATION

in the fleld at the bottom of the slope one sees drifts of the bi !Igrsoil.

The poor, land on the slope, the -sickly corn, the drirted 11111m
in the hollow are the results of erosioh, the movement of loosened
soil. The drifts are formed of silt which came from th$hili ht%re
the,yellowish corn grows. On the hill the earth has lost the %oiland th nourisbrilent needed to produce a rich crop. How % asthe soil carried from the top and sides of the hill to th*pe at-the bottom? Why is the ground more moist at the bott()Iii?
These are questions that reqiiire thought and studY. Thetraveler jots them down in a mental notebook for futuir referenceand returns to the car. Often there are other effects of erosion
to be seen in the home community. Perhaps a plot of waste land
apPears. A great ditch extends through the center, reaching
nearly tò the highway. How can the roadbed support itself?
Will not the road slide into the gullyfor a gully the greatditch is ofie -of the most advknced and obstreperous types oL,
erosion. Ass, a matter of fact; gullies have swallowed pilavemeni,
barns, and houses. A farm which harbors drifts of silt, growing
gullies, and poorly producing soil seldom has a comfortable,
attractive house or a well-kept barn. Usually fences air in poor
repair, shingles loose, and gates hanging by single hinges. If
erosion is allowed to increase, production must decrease yearby year, and it issonly a matter of time until the farm yields too
little to pay for labor or even to maintain a meager livelihood
for the farmer and his family.

Erosion causes still other kinds of devastation. Driving on,
perhaps, one reaches a level stretch dotted here and there by
niramps, mounds, and hillocks of dry earth. Reeds and tail grass
grow over the waste. "Why, it's just a dried up lake," he thinks.
"There have bein no .spring rains in this region for the past 3
or 4 years', and the lake dried outs"- But drought is riot the only
Cause of the water's disapPearance. On the surrounding hills
and slopes, thcftfpw rains that fell washed away the soil from
plowed fields and from too closely cropped pastures. The soil
collected in the lake. Drought and excessive erosion together
caused the lake to v_anish. Perhaps the pastures lare so closely
cropped that the bare and dusty earth shows through to be'
blown away in severe wind storms. A trip over the same terri-
tory just after a heavy rain reveals the hillside nearly dry and, in
the hollow, inches more of fresh wet soil. In the case of young
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ELEM ENTA RY SC HOOLS 1 09

crops the plants are often smothered by the additional mud
/sashed off an eroding hillside. All such conditions are signs
that erosion has been at worksigns that the soil is being washed
and blown away and that the water is ,being carried off the hills
and out of the valleys.

"It is only hills here and therr in our community that are being
affected. We lose only a little soil and it can soon be restored,"
perhaps one says. But do many believe that with proper plowing
and fertilizing the farmer can build new soil to replace that which
was blown or washed away? Can anyone say that this is only
one little community; that it a of relative unimportance in the
life of the Nation?

In terms of plant food it has been estimated that the Nation
is losing by erosion 126 billion pounds of plant food every year.
This is 21 times the amount of plant food mmoved by crops.
"The latter loss can be replaced by manures and fertilizers, the
former means a complete loss of the soil itself." It has been
prophesied 2 that 100 million acres of valuable land will be greatly
impoverished if erosion is not checked. If the present erosion is
allowed to continue, the area of fertile land will be reduced to
not more than 150 million acres as compared with the 450 million
acres we now háve. One-third of the present area will un-
doubtedly be insufficient for maintaining a satisfactory standard
of living in the future.

Erosion Threatens the Nation

Here are a few facts:
The soil-erosion specialists tell us that the duststorm of May 11,

1934, swept 300 million tons of fertile topsoil off the great whtlit
plains; that 400 million tons2f soil material are wastìed annually
into the Gulf of Mexico by ak Missaippi River; that generally
water and wind erosion together each year remove beyond use
3 billion tons of soil.

They find that 100 million once-fertile acres of farm landequal
to Illinois, dhio, Maryland, and North Carolina combined
hive been essenjially destroyed for profitable farming; that
another 125 million acres are seriously impaired; and that another
100 million acres are threatenedall belonging to the best
farm lands of the, United States.

3 Op cit., p. 76-77.
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And fUrther, that the present annual money loss to landowt.flis
and to the Nation is not less than 400 million dollars each yt :r:
that the annual rate has been increasing; that the cumuhl e
loss may be conservatively stated as already not less than 16
billion doliars: and that, if the wastage is not stopped, in anot or
50 years the cumulative loss will reach the staggering figure. 1)f

25 to 30 billion dollan, equivalent to A loss of $4,000 on (zilch.
and eery farm in the United States.

,This is not a loss of income the flow of which can be resumed,
but of assets- that calm& be recovered, for it takes Naturr cen-
turies to make the equiyaient of the topsoil which ha; been
swept awayat the rate in Some places of 3 to 6 inches in a
single season.s.

Not all communities are seriously or irreparably damaged hv
erösion. Proper treatment in time will save many. Others are
tragically affected. If one would see for himself some of the worst
effects of erosion, let him drive thrqugh a region injured by map,.

Here is one sCene after another like that in the picture
on page 52. The land in that picture was once cultivated. NoN%,
after only 25 years, it has been completely ruined by erosion. The
topsoil is entirely gone. Since from 400 to 1,000 years is required
to build,. a single inch of topsoil,' this' land prObably cannot he
restored by man. ,

Gansidering the Nation ás a whole,, much farm land is ruined hv
removal of the topsoil at a rate too rapid to be replaced by
nature's own soil-building 'capacities. ,With the topsoil goes not
only the water-holding cápacity of the land, but food for plants
as well. How rinich soil has been lost? The figures are astound-
ing. It was estimated in 1010 that 15 nùllion acres 'of itiriirlv
tilled soils had been totally destroyed by eros¡on. in the United
States. Certain localities have lost nearly all of thei2r farming lan,d
in this way.' Control of erosion. is needed on something like
percent of the present and potential cultivated arca of the Nation.'

s Little waters. !,:,.-; isle., U. S. Governmez;t .printing office, 1936,
p. 1-3. (Soil Conservation Service, Resettlement Administration, Rural
Electrification Admtration.)

4 Our soil, its wastage, its preservation. Op. cit., p. 1.
Van Hise, Ozarks R.,..Haveiniyer, Loomis, dad odors. 'Conservation of

our natural resources. New York, The Macmillan Co., 1930. 361-62.
Parkins, Alum L, Whitaker, J. R. Our natural resources and their

conservation. New York, John Wiley & Sons, Inc., 1936.. p. 77.

1:11

kt

11

4

7 5

Çd

ei%°' .
.

'" : .

1.";:I.I. .
4

11

pp.
6 isegf

:
.

. I.

. '..:..., .4.. " ,.. : 7:- :'t -.1' ../.;:W,,,I, *:::*ii.:1.t.'tiil';; 4 -q -..*--4,\:.:,,i--

... . , r. . .

4'"'''."!' 1444C? ::i 4 i '''i'f-1 like9M44, .iO4.' tti,!_4.1tig'%*t-U."(-_LAN,'=41,1

1.

e.

gullks.



4
KLEM ENTA I' SCHOOLS

Many square, miles have lost all the toroil. The loss of crops is

enormous. It affects not only the present generation but gen-

erations to come. The following adapted table shows areas within

which more than 25 percent of the land has been affected as in

dicated:7
1. Practically all topsoil lost; severely gullied and

u i uited for further tillage. Includes Much
a don0 land

2. Practically all topsoil lost. That part still under
cultivation generally of low agricultural value.
Includes much itbandoned land and much sub-
marginal land inefficiently farmtd

3. Fróm one-fourth to three-fourths topsoil lost.
Approximately 50,000,000 -acres-,---mainly patchy
areasvery severely damaged

4. Moderate to serious wind erosion on cult wted
area

5. Greater part essentially ruined for further tilfkge
by. wind erosion

Jeri
50,000,000

87,000,000

470,600,000

'756,000,000

4,200,000

I badly eroded regions, farmers who sense the situation are
bewildered by it. Almost unnoticed, insidiously, erosion ate into

ttieir farms. Sheet erosion stole tons of soil without detection..

Wind erosion took its share. Thr type of erosion which convinces

everyone of the power of running water is gully erosioh, rrioie

spectacular bui not more serious than the other types. Gullies

are very small at firstjust tiny streams running here and there

through the toipsoil in the field or away flghom the drippitig eaves

of farm buildings. If they-.are not itopped they often form wide

ditches which break the -surface of the land and carry away
barrels of water and tons,of soil. Yet beginnings of gullies often

were taken a; a matter of course. Enlargement of gullies can be

detected chiefly by farmers who retained and farmed their land

from year to year. On farms which changed ownership each"'

year, .new owners is a rule knew only the size of the gullies they
were unfortunate enough to buy. Two years of severe drought
blinded some to the decreasing productivity of their soil.

The faimer's inherent optimism kcpt him' looking forward to

betttr times, and he made the -mistalce of expláining his low -

production entirely by drought insse.ad of decreasing fertility and
eçosion. "Next year we'll have a norinal crop," tie alwirrhopCs4

as he mourppi the emptiness of -his granaries. When the rains
came, there were 'leis vegetation and fewer correctly plowed acres&
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to prevent torrents of muddy waters from carrying the precir ussoil to the Gulf of Mexico; to the lower v ley's ofother watersheds.Even with the. nofmal rains, in many places, insufficient water,remained to produce normal crops because the soil that formerlyheld the moisture was gone.*

Example of the Piedmont i.

One *of the most severely eroded areas ih the United Stites isthe Piedmont Plateatextending north from Alabama nearlto New York City. From 10 to 40 percent of this iegion has
three4ouiths4of its topsoil, which, two centuries ago, con-sisted of a sandy loam from 7 to 15 inches deep. Underneaththis rpellow loam lies a red subsoil capable of producing crops,excep# that gullies usually render it unfit for them, Throughrivers and aboufiding with sturgeon, Mud now runsthickly. *Clogged with 'debris, these streams overflow after .everyheavy rkin and deposit more debris. In the southetn Piedmontover half the bcittom lands are now uninhabited, nontillable.

swamps: And titese are the lands about which an early inhabitant-wrote.: The land4brings fdrth corn spontaneously withbut thecurse of labor and so wholesome that none who have the happinessto eat of ittere ever very sick, grow olci or die." 9..41)
There were conservatidnists in this region in the lattef part ofthe eighteenth centuryWashington, Jefferson, and Madison.They rotated theiperops, avoided overplanting corn, which theyconsidered '-soil-exhausting; Jefferson practited contour plowing.They were u t onirert either their neighbors or the over-seers on th r own s. Conservation practices wete not fol-lowed by the majority Of farmers as long as there was new land toclear. By the time there was no more new land, a large portionof the lower part of the region was worn out or gullied.Today the Soil Conseiv4tion Service, with the assistance of theCivilian Conservation Corps, has eitat;lished in this region dozensof demonstratien areas. Whole watersheds of small streams aresometimes chosen for exprimentation. Soil-conservation pro-grams are set up and adapted to the amount of etosion, the iloPreof the fields, tile use of the lan.d, and the physical and chemical

Rowalt, E. M. Soil defense in the Piedmont WastAgton, U. S.Goirernment Printing Office, 1937. U. S. Department of Agriculture,Farmers' Bulletin 1767.
Ibid., )I). 12. 4/'
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characteristics of the soil. For every farm, a 5-year program is
decided up°on by the farmer and a Government specialist. Many
'old as well as new conservation practices are followed. Rotations
are Panned suited to soil characteristics, degree of slope, and
susceptibility to erosion. Small grains or leiumes or other
soil-binding crops are used for the steeper slopes and cotton and
corn assigned to the more level land to be alternated with strips
of soil-binding crops. Demonstration areas arA mairitained
which afford examples of methods by which erosion çan be con-
trolled, in order that farmers may profit by them.

Example of the Great Mains

There are serious soil problems In the Great Plains resion. This
region was opened to settlement after the war between the North
and the South in what happened to be a series of years with a fair
amount of rainfall. Gradually the Government sold the land for
a small price to settlers who would homestead it, just as, for ex-.
ample, the British Government in earlier days arranged for grants
of land in different colonies to be given to groups and to indi-
viduals on condition *that they make certain improvements,m
thus building a new country as a colony for the old. At first,
according to the%Hornestead Act of 1862, a citizen who was the
head of a family might become the owner of 160 acres of Govern-
ment land by making certain improvements and living on the
land for 5 years, or- by paying a small ;urn of rnpney tj the
Government. Then, as it 6ecame evident that 160 acres was too
small for a profitable farm in the Great Plains, larger farms weret
authorized, the latter with the provision that they be devoted to
grazing.n"

Prospects were good for the new lands until around 1886.
Then droug6s setuin. Until then, cattle could be grazéd satis-
factorily on what was left of the Government lahd in die PubliC
Domain. Very graduAy, of course, the settlement of the Great
Plains took place. Not so gradually the years of drought ap-
peared. Each year farmers planted crops or pinned herds,with
the hope and eipectation that ttere would be the nioisture of
past times. And each year the dr&ught returned. But there was
nothing for the farmers to do but to keep on as they had done and

io Faulkner, Harold U., American economic history.. New York, Harper
and Brothers, Publishers. 1931. p. 55.

11 Ibid., p. 431-32.
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try to get results for their investment. There were wet and dryyears, but on the whole the climate remained dry rather than wetThc inventions of farm machinery brought new problems 11)rthe farmers to solve. They could plow and care for more land
with the new machinery, but they needed cash to buy it. Wheatwas the best *cash crcip. It could be harvested and sold, tringinz
money more quickly than grass, which must be fed to cattle. rE% 0or three yeArs were required to realize money on the cattle, so'
vast stretches were sowed in wheat.

The World War changed the situation again. Ai-first the price
of wheat rose. Farmers ivere urged to increase their acreage as apatriotic duty. After the war, the price collapsed. The farmers
now had their machinery, but were in debt fór it as well as forthe land. The natural thing to do, when the 'pike of wheat was
low, was to plant more wheat to try to make up for the lowness in
price. They could see error in this from the beginnink, but itwas natural to m4fce a desperate effort to save themselves from
financial ruinfrom loss of the homes into which they had put somuch money, hard work, and hope.

Millions of acres of wheat were sowed. Thousands of plowsand hundreds of great combine harvesters stripped the dry soil of
its covering of grass or crop and exposed it to the winds. Severe
duststorms set in, blowing away the soil. Even the longed-for
rains, when they came at last, wrought only destruction. They
washed the bare loosened spil before them into the creeks and
small streams arid through the creeks and *small streams into the
rivers, in great muddy torrents that swept deatli and destruction
along with them.

Around and around the vicious circle of circumstance the farm-
ers and landowners were dragged. Wheat on the depressed mar-ket depressed it the more. Pricei went lower and lower because
there was no demand for the wheat which the thirsty acres pro-
duced. Sometimes the cost of shipment was greater than the
amount of money the farmer realized through sale. And
the lower prices Went, the greater grew the tendency to sow more
wheat. At last the farmers here and there could hold out no
longer. The worthless crops were abandoned, the farms sold or
allowed to -revert to the State because or unpaid taxes, and the
barren land left to the mercy of wipd and 'rain.
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Controlled vs. Uncontrolled Erosion

Tht general story of accelerated erosion is the same throughout
the country. The san0 general methods, scientifically -adapted,
may save the land. In uncultivated land, erosion is controlled by
nature. Grass, weeds, and forest. floors cover much of the level
land. They absorb a large part of water that falls as rain and
keep it clear, so that ibcn penetrate the soil. Gentle rains usually
result in little loss of soli.. However, man upsets the balance of
nature. He plows soil that nature once covered with grass, on
slopes so steep that ungrassed soil canhot remain. This loose soil
freed from the binding roots is easily blown or washed.

The first step in serious soil erosion is poor farming. Some farm-
ers Practice extractive 'farming by continuously planting crops
which take fertility from the soil. They fail to rotate these with
other crops such, as grass and clover which replenish the soil.
Later comes tenant farming. Lastly the tehnts leave, because the
land is no longer able to keep them alive.

Man cuts trees and deprives the earth of its blanket of leaves and
forest ioots which hold the soil in place. When rains come they
wash away soil which, if nature had her way, would be retained.
With the grass and leaves removed, the surplus water rushes away
to the sea loadècl with precioin soil. A downpour, espècially one
which follows a long season of drought, may carry away tons of
rich earth. Man plants crops in rows, which provide ditch6 in
which water finds an easy path toward the ocean. He plows his
furrows up and down instead of round and round.

Where nature is unmolested, there are forest floors or grassy
soils into which the surplus water sinks. This water moistens the
surface near the roots of plants. It may seep down to the level of
the underground supply, and raise it high eimugh for long rcots of
trees to draw on when rainfall is scarce.'2

Ways of Controffing Erosion.

Not all the good soil of the Nation has been lost. In many re-
gions through good methods of farming, the fertility and the depth
of the soil have been conserved and retained. The United States
still ha.; greater wealth of soil than any other Nation. Land that
has not suffered too greatly can be restored. While soil still re-
mains, good methods of farming will save it. Even afier erosion

n Van Hise. Op. cit., p. 359-64.
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116 TEACHING CONSERVATION

has begun, an intelligent farmer can reclaim his land in time t()reap profit. His chief problem. is restoring nature's balance !()remedy the harm he has done.
There are many remedial measures. Deep gullies frequentkcan be filled in various ways from the building of concrete clan'sto the planting of black alder bushes and locust trees. Steepslopes whose soil has been plowed and whose trees have been cutshould be planted in grass or reforested. Where land has beencleared which should have remained in trees, and where woodlandpastures have been over-grassed, the grass and thewoods shouidbe restored wherever soil see':'. , adequate to produce goodcrops. Good methods of controlling erosion, of course, differ astypes of land are different. In ftrid lands the_ infrequent rainscome down in torrents. Since the soil has been dried andloosened by drought the washing is extreme. On such landsgrazing should be well controlled, and overgrazing avoided. TheRethod of contour furrowing is effective. Furrows, slia?rdis-

TAnces apart, are ploWed around the slope on a hcrizontal line.The flow of water which runs off the grassland is checked andheld by the furrows till it is absorbed into the tangle of roots andsoil which covers the hill.
Cor'rective methods ofcultivation can be used to control erosionwhich takes place in arable land.'3 Deep plowing invites waterto soak down into the ground. Cultivating the soil around thehilt for crops instead of along the slope is important because if

, furrows made by plow or disk, run up and down the hill they formchannels through which the water can run off insteid-ofremainingand soaking into the soil. Furriws across or around the slopecheck the flow of water. Terraces constructed on hillsides
prevent washing." Many farmers are using the method of strip-cropping to prevent erosion. Strip-cropping consists of alter-nating strips of close-growing grain with strips of cultivatedlike corn or cotton. The strips are arranged at right anglesthse slope. Soil which running water gathers as it flows acrossthe cultivated strip is retained by the strip of *se-growing crop.Cover crops also pelp reduce erosion losses. These consist ofcrops like lespedeia which ate plowed under while green. Theorganic matter thus added to the soil increases its porosity and LS

411

u Van Hise. Op. at., p. 366-68.
14 Some of the pictures illustrate types of erosion control that arebeing carried on by progressive farmen in different parts of the country.

.

.

io

(

,s



9

ELEM ENTARY SCHOOLS lj

consequently its water-holding capacity. Land should not be
left fallow: Instead, for erosion control, unused land should be
protected winter and summer either by a growing crop or by
the royts or stubs of a crop previously grown.

The structure of the sbil is very important in the control of
erosion. Its porosity, induced by the presence of plant and
aniinal matter, increases its water-holding capacity. If a soil can
absorb and retain -rain water that falls in spring or winter, it can
nourish a crop for weeks even in drought years. It is important
to preserve and frequently renew the fertility of the soil. Not
only does conservation of the soil's organic matter reduce the loss
from erosion, but it also insures better crops. One way of re-
plenishing the soil's fertility is to rotate crops. This means
planting one kind of crop one year and a different kind next year
or the year after. It is important that a crop which adds nutritive
matter to the soil should follow one that exhausts it. Clover and
alfa1f1 are examples of good restorke plants, especially if they
are pldwed under while green. The green crop is more quickly
decomposed and changed into humus than dry plant material.
The salts which the plants have taken from the earth are realized
again in the soil. Commercial and barnyard fertilizers contrib-.
ute greatly t9 the restoration of mid. Some land is so poor that .1

it probably nper 011 produce crops in sufficient abundance to
pay for the labor required. This land, submarginal in type, can
well be set aside for Government ownership in order that it can
be propérly c served.

Difficulties in the Conn (Men ofSeN

Conserving soil is not as simple as t e mere blinding of dams
and gullies, contour plowing, the terraci g of crop lands and the
like to control erosion, or the aPplication ot fertilizer to ren
exhaustect*il. A terrace, for eXampld, must be adjusted to the
percentage of slope, the nature and condition of the topsoil and
the subsoil, the climate, and the amount of litter, becauge all of
these things affect run-off. If one will note the variety of slopes
in a small community or on a single farm, the different soil tex-
tures, the type of litter, he will have an inkling of the comrilexity
'of the °problem.. Not only must these physical factors be con-
sidered, but human variables as well. The training, experience,
intelligence, and business ability of the farmer enter into the

11 Largely Opted from Parkins and Whitaker. Pp. cit., p. 79-80.

01.

7
. t

,

.

i

.

,

7"P



.

1 18 =ACHING CONSERVATION

situation and help determine results. In the United States fill leare thousands of different soil types, all with varying percentat.71.of slopes, amounts of rainfall, and siandards of farm managemet itto be considered in sd simple an activity as the building of t( 1.-races. In iimilar mapner all the other, methods of controllingerosion must be expertly adjusted to particular situations. Therestoration of exhausted soil is equally cemplicated. Worn-o( itsoil cannot be immediately restored by any L.icans whatsoever.Soil is not merely a substance or a mixture of useful chemicals.but a pheno enon 'of the utmost complexity, whose delicatebalance is e4ily disturbed and whose complete interpretationis yet far off.
An important thing for the Nation to remember in trying to re-solve its agricultural difficulties is this:

The inexorable lawi of cause arid effect operate in the pro-duction of food from the soil just as in every other realm ofphysical experience. No man, no Natiop, can spend resourcesfaster than they are built and escape xhe inevitable reckoning.It is impossible here, as elsewhere, to get something for noth-ing, and supreme folly to trust to the future for our errors toright themselves."
The field of erosion control is broad. Many new stu-dies areneeded. Persistent and kindly effort is required to secure the con-fidence of the farmers, through-whom the wprk must be done; 'andio equalize for them the -burdfn of loss -while experiments, arebeing made, crops reduced, and submArginal lands eiácuated.Notwithstanding the difficulges,. an effective beginning his' beenmade in the coritrcil of erosion.

Irvisafiew and Drainage
While control oferosionis one ofthe most urgent soil problems, it 4.is not the only one withwhich theNation is confronted. Insectionsof the western part of the United States, pròsperity is determinedlargely by the success ofvarious irrigation projects." The climaieis fa-vorable fox good crops and the soil contains valuable plantfood. The element lacking is moisture. With sufficient moisturethese lands are páble ofproducing two or three crops or more ina single year, vs iaily ofalfalfa and certain vegetables and fruits.

is sears, Paul B. Deserts on the march. New York, Siinon19.36, p. 36.
41 Ibid., pi.136.
n Van Hise.Op. cit., 142.
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Large irrigation enterprisessometimes failed because the supply of
*water was overestimated. Farmers bought land and planted
crops only to find that vailable water was not sufficient to main-

tain the farms. 111

In the face of genei1 overproduction of farm crops, there is a
queition as to how much arid land should be irrigated. The Pres-

ent supply oil food, the price, and the amount which can be pro-
duced on the present acreage are factors which shbuld be carefully

considered before additional land is placeli under irrigation.
This does not mean that individual farmerepr small groups of
farmers, either in arid regions, in subhumid, or in humid regions
'should not develop small irrigation systems. In subhumid re-
gions 'Where spring rains stimulate crops and where later months
are too dry tOr these crops to mature, irrikation is often helpful.
Sometimes in humid regions it is helpful. It 'his not 6een widely
developed because of the expense.

Theproblegi of drainage is important in soil conservation. Not
all swampy land that might be drained has sufficient soil con-

stituency for raising crops, and cannot profitably be reclaimed.
Some land has the kind of soil that can be made to produce well
if drained. This should be reclaimed. One of the most striking
drainage enterprises is in the Everglades of Florida. 19 There an
overflow from Lake Okeechobee formerly kept the land wet most
of the time. brainage ditches now carry the, surplus water into
the Atlantic Ocean, and the land has great productivity. .

The próblem with respect to reclamation of wet lands by drain-
age is the same as that of reclamation by irrigation, namely, that
of bringing new land into competition with old hinds apd thereby
reducing prices. One. remedy for the situation suggested by

Hise 1° is the adoption of a Federal land policy by which,
reclaimed lands would be reforested when not needed for produc-
tion of other crops. Another remedy.would 6e the cultivation
of only enough reclaimed land to afford homes and subsistence
for farmers removid -from submarginal lands taken out of culti-
-v.atiCon.

Government Service in the Conservidion of S.l 4

The Federal Government maintains a number of agencies
active in the conservation of soil or in learning more about it.

Van Hise. Op. cit., p. 173.

Ibid., p. 174. .

qs MP'

4

4

6

is

e

a

e

a

.06

4

.,

ViEn

*

10,

(.



120 s.
TEACHING CONSERVATION.

In many communities, as in the Piedmont and the Great" Pia Msthe Civilian Conservation Corps is engaged in tasks related I()conservatibn .of the soil. Other groups of young people throw: h.4-H clubs and Future Farmers of America are learning moreabout conservatiofi, particularly thç saving of soil.
Throughout the Nation, the Federal Government through anumber of specific _services carries on soil conservation- experi-ments, -or demonstration projects, These agencies work with thefarmer in planting soil-building crops; they arrange for payments'to farmers who will refrain from using their land for an oversirpply

ofsoil-clestroying clops such as corn or cotton, help farmers whohave failed on submarginal, lands to get new starts with financialbacking on better lánd, and assist in the planning of rops andin the management of farms. The United States Forest Serviceemploys people to carry on reforestation and fire prevention andto preserve grazing land in the Natiorial foreits. The Govern-ment has made regulations which eri.able private agencies,- whichare said to own about 70 percent of the country's forest, to engagein sCientific cutting and replanting. The Reclamatiori Servicet in the United States Department of the Interior administers irri-gation projects as flai ai the 110th meridian. The TennesseeValley Authority.. (T. V. A.) was organized to expeiiment withthe restoration and preservation of the soil, along with öthert cori-servation services, -with a view to demonsirating to other com-munities the possibilities _of such activities. What the T. V. A.is trying to do for the people of the Terinessee Valley, the FarmAdjustment Administration is trying to do for experimental corn-

.

munities in many parts of the country. Through this Govern-ment agency money is advanced to help fan:lilies who have losttheir funds in submarginal lands to begin again in new homes onbetter larids.
In addition to the -Government organizations' just° mentionedwhich engage more or less directly in the conservation óf soil,

O there arè other organizations, such as the Geological SiirveY,
- die Reclamation Service, and the National Park Service in the

Departinent of the Interior, which contribute to research or other
- work helpful in conservation of soil whenever this is related to

services assigned tio them or uildertaken in the regular dischargeof their duties.
soil Problems of 0111te Lands

All countries -have had erosion problems restating frpm a dis-turbance of the natural balance of water, soil, foresta, and plant
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From the very beginning of civilization people have had
two modes of living-L-the wandering life in dry lands and the
Cett led life in humid 'regions. 'Both have exploited the soil.
In both modes ofliving nature's balance has been upset. Througii
failure of their land to produce sufficiently rather than through
physical weakness or mental incompetence of their citizens,
glorious' ancient nations have suCcumbed to stariration, disease,
and flood. Exhaustion of the soil and the deterioratioirof agri
culture were factors in the decline of fine old Mediterranean
nations. In China, a natión with the ability to build a civilization
of lònger duration than that of any other, hundreds perish every
year, because the country's soil cannot-provide food for all of the
people.

The UAW. States should take warning fiorn the ekamples
of these older nations and restore her soil béfore it is too fate.
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