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PART I

INTRODUCTION

Statement of the Problem

It is the purpose of this study to select and organize 
the units of instruction, to specify the abilities to be de
veloped by students, and to list suggested teacher-learning 
activities for a course in the production of field crops in 
the areas served by Eastern Arizona Junior College. The em
phasis of this study is upon providing a workable guide for 
teaching a functional course in the production of field crops 
as a part of the two-year terminal curriculum in agriculture 
offered at this educational institution.

Outline of the Problem

Main Problem: To develop a functional course of study in
the production of field crops as a part of the two-year 
terminal curriculum in agriculture at Eastern Arizona 
Junior College.

Sub-Problems:
1. To”determine the agricultural areas served by 

Eastern Arizona Junior College
2. To determine the major field crops grown and the 

importance of each on the basis of acreage in these 
areas

3. To determine the units of instruction necessary for 
teaching the recommended practices used in producing 
the above selected field crops

1
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4. To determine the abilities to be developed by the 
students and suggested teaching-learning activities 
for such development

5. To select suitable references for both student and 
teacher use with each unit

6. To select suitable audio-visual aids and other sup
plementary teaching materials for each unit.

Reasons for the Study

In recent years, considerable emphasis has been placed 
upon the need for vocational education of college grade.

This refers to that area of training, exclu
sive of professional education, characterized by 
the intellectual requirements, breadth of under
standing and knowledge customarily found in college 
curricula and carried on in an institution which 
requires for admission of its regular students 
high school graduation or its equivalent,
Today the junior college is recognized as one of the 

important educational institutions for offering this type of 
training.

Most junior colleges now offer one or more of 
the following kinds of curricula: (1) Those aimed 
at covering the freshman and sophmore years of 4- 
year curricula, for students who will transfer to other institutions where they continue study for 
degrees; (2 ) pre-professional curricula, which pre
pare students to enter professional schools; (3 J 
terminal curricula, aimed at satisfying the needs 
of students who do not intend to pursue more ad
vanced study. The terminal curricula may provide 
general education or they may offer preparation 
for vocations; (4 ) curricula to serve returning 
veterans and others with maturity and experience 
who need service in overcoming any educational

1. United States Office of Education, Vocational Education of College Grade. p. 2.
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deficiency for advanced vocational education of 
college grade for daytime employed adults, especi
ally during evening hours.2

Eastern Arizona Junior College is attempting at the 
present time to offer all four of the above-mentioned types 
of curricula. A two-year terminal curriculum in agriculture 
now being offered is a part of this program. It was for the 
development of a course of study in the production of field 
crops as a part of this curriculum that this study was made. 
The following reasons are given for the study:

1 . The majority of agricultural students who attend 
Eastern Arizona Junior College do not continue their formal 
education beyond the two years they may obtain at this insti
tution before they enter into the full-time occupations of 
farming or ranching.

2 . Only about one-third of the high schools in the ser
vice area of Eastern Arizona Junior College offer instruc
tion in vocational agriculture; and in those which do offer 
such courses, the instruction does not always adequately pre
pare the student for the occupation of farming.

3. The present course in crop production now being of
fered at this institution is largely academic in nature 
rather than vocational and therefore needs replanning to 
meet the objectives of vocational education.

2 . Ibid., p. 33.
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Fundamental Assumptions

In conducting this study, the following fundamental 
assumptions were made. There has been no attempt in this 
study to substantiate their validity:

1 . Success in farming today requires an understanding 
of certain fundamental skills and a knowledge of pertinent 
facts, together with the ability to use these skills and
this knowledge in the economic production of farm commodities.

2 . These basic abilities and understandings can best 
be developed through systematic instruction in an educa
tional institution with the proper facilities and personnel 
to provide such training.

3 . Selection of desirable content for courses in voca
tional agriculture can be made on the basis of a study of the 
community to be served, practices of progressive farmers, and 
recommendations of crop specialists.

4* A jury of selected farmers and agricultural special
ists who are familiar with farming practices of the area can 
effectively evaluate the course content for teaching the pro
duction of field crops in that area.

Sources of Data

Data used for solving the sub-problems in this study 
were obtained from the following sources: records of former
and current agricultural students at Eastern Arizona Junior 
College; interviews with agricultural specialists and
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progressive farmers; publications of the Agricultural Ex
tension Service and Agricultural Experiment Station of the 
University of Arizona and other agricultural colleges; pub
lications of the United States Department of Agriculture; .... 
recently published textbooks on the production of field 
crops; preliminary 1950 census of agriculture for the coun
ties of eastern Arizona; selected lists of available publi
cations and visual aids; and previous studies of this nature 
in agricultural education.

Solution of the sub-problems thereby provided the data 
used in solving the main problem of this study. Specific 
sources of printed data used in this study are indicated by 
footnotes throughout the study and are listed alphabetically 
by author in the bibliography of this report.

Procedure in Making the Study

The first step in making this study was a tabulation of 
the number of all former agricultural students who have at
tended Eastern Arizona Junior College during the past twenty- 
five years. This was done to determine the number of stu
dents who have come from each of the seven eastern Arizona 
counties served by this institution. These data are shown 
in Table I.

The figures in Table I show that approximately 75 per 
cent of these agricultural students have come from Graham 
County in which the college.is situated. Another 12 per cent
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TABLE I
The Number of Agricultural Students by Counties 

Attending Eastern Arizona Junior College 
(1925-1952)*

Home county 
of

students
Number

ofstudents

Apache 3
Cochise 8

Gila 2

Graham 184
Greenlee 30
Navajo 12

Pima
Total 245

*No agriculture offered from 1930-1938

have come from Greenlee County, 5 per cent from Navajo Coun
ty, and the remaining 8 per cent largely from P i m  and Co
chise counties. From this information it is quite evident 
that major emphasis should be placed on the field crops grown 
in Graham County in determining the content of the course in 
crop production to be offered at this institution. However, 
crops grown in the other counties from which students have 
come should be given due consideration in determining the 
course content.
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In order to determine the crops grown in these counties 
and their relative importance on an acreage basis, a review 
was made of the 1950 Agricultural Census for these counties 
and of statistics on Arizona agriculture for 1951* The re
sults of these reviews are shown in Tables II and III*

Although the data in Tables II and III are for differ
ent years, the acreages for the crops listed are in fairly 
close agreement and serve as a guide for planning the course 
of instruction in field crops for this area. In using these 
figures for determining which crops to emphasize, not only 
total acreage but the counties in vdiich each was chiefly 
grown was also given consideration. For example, the total 
acreage of alfalfa for all counties is not as great as that 
of corn, yet the acreage of alfalfa is greater than that 
for corn in those counties from which most of the students 
have come. However, the purpose of this study was not to 
rank these crops as to their importance, but merely to deter
mine which crops should be emphasized in developing the 
course content.

The author also interviewed county agricultural agents, 
agricultural experiment station specialists in crop produc
tion, vocational agriculture teachers, and progressive farm
ers in these counties to obtain their suggestions as to 
course content for teaching the production of field crops 
for this area. Many valuable suggestions were obtained from 
these interviews which were used in developing the course of



TABLE II
Acreage of Field Crops in Eastern Arizona Counties3

________ Acreage of field crops
County Cotton Alfalfa Sorghum Coni' ' vVneat Oats Barley Beans
Apache 0 3,554 114 9,792 698 1,442 804 469
Cochise 11,655 2,412 2,604 775 219 251 390 449
Gila 0 389 162 288 92 34 24 51
Graham 22,268 5,220 97 516 140 195 1,423 5
Greenlee 2,575 730 413 351 146 128 102 9
Navajo 0 2.044 327 10.236 1 ,16? 203 421 868

Totals 36,498 14,349 3,717 21,938 2,458 2,251 3,164 1,851

3, From preliminary 1950 Census of Agriculture for Arizona.



Acreage of Important Field Crops in Eastern Arizona
by Counties for 19514-

* TABLE III

County
Acreage of field crons •

Alfalfa r Cotton Barley Corn Sorghum, Wheat teeans
Apache 4,500 0 1 ,000 10,200 100 ; 1 ,0 0 0 300

Cochise 2,000 16,000 300 800 1 ,600

o(VO 840

Graham 5,300 24,000 2 ,100 500 ’ ioo - 1 ,0 0 0 0

Greenlee sto 3 ,000 150 300 300 c 200 0

Navajo ' ... 2.400 0 4 5 0 10.700 200 1 .600 500
Totals 15,050 43,000 4 ,000 22,500 2 ,300 4,520 1 ,640

4 . G-.W. Barr and R.E. Seltzer/ Arizona Agriculture, 1952.
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study In field crop production.
In addition to the interviews mentioned above, several

recent publications on the production of field crops and' ' :
bulletins from the University of Arizona Agricultural Experi
ment Station and the Agricultural Extension Service were re
viewed for suggestions on course content. By use of the 
above-mentioned information, the course of study for the pro
duction of field crops was developed to include ten units of 
instruction, each of which includes:

1 . Abilities to be developed by the student
2. Suggested teaching-learning activities for develop

ing the abilities
3. Suitable teacher and student references
4. Audio-visual aids and other teaching materials.
The completed course of study was then submitted for

evaluation to a jury composed of two county agricultural 
agents, one superintendent of an agricultural experiment 
farm, one agricultural extension specialist, two teachers of 
vocational agriculture, and two selected crop farmers. Each 
member of this jury was instructed to add any items he thought 
necessary, change or modify any existing items which he 
thought should be changed, and delete those items which he 
considered unnecessary. The final course is the result of a 
reconsideration and review based upon these criticisms.
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Review of Related Studies

The United States Office of Education has summarized
-.-/"O''-' - ■■ . ; .■■■■■. - ..5the studies in agricultural education in five publications

listing 1,311 studies in all. Among these are many inves
tigations on courses of study and curricula for vocational 
agriculture in high schools. Of these, the author has se
lected the following as related to this study in methods of 
procedure and nature of the problem.

1. Barr, George W. ’’The Teaching Content in Regard 
to Crops in Morgan County, Colorado.” M.S. Thesis, 1921, 
Cornell University, 100 pp. Library, Cornell University, ' 
Ithaca. Study No. 18.

The purpose of this study was to determine the subject 
matter that should be used in Morgan.County, Colorado, in a 
course of study in farm crops either at farmers’ institutes, 
in winter courses in agriculture, or in the high school de
partments of vocational agriculture. The author made a list 
of all the problems and topics suggested to him for teach
ing the production of the important field crops in that 
county by farmers, authors of books and bulletins, others, 
and his own experiences. These were then rated by five 
farmers, agriculturists, and the author.

United States Office of Education, Summaries of 
Studies in Agricultural Education. Vocational Education 
BulletinTTo. l8o, Supplements Nos. 1-4.
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2•Dickinson, Sherman. nA Method for Selecting the 
Desirable Content for Courses in Departments of Vocational 
Agriculture.0 Ph.D. Thesis* 1926, University of Minnesota,
64 pp» ' Library, University of I-Jinnesota, Minneapolis.
Study No, 90. ■ ;

" This study v;as conducted for dairy husbandry, but the 
methods and findings apply to all agricultural courses. The 
author compiled a list of items of information which a suc
cessful dairyman might need from an analysis of five leading 
textbooks on dairy husbandry.; These items were then evalu
ated by five prominent dairy specialists, and the resulting 
list was submitted to 100 dairy farmers and 64 dairy special
ists located in all sections of the United States. This jury 
evaluated the items on a three-point basis. The author found 
that the average of the judgments of farmers arid experts is 
a satisfactory means of evaluating items for inclusion in the 
course, arid that questions which farmers submit to farm jour
nals are valuable guides in course ooristruction.

3; Dillon, Otto A. "Soil Resources and Vocatiorial 
Agriculture Instruction in New Mexico," M. Ed. Report, 1948, 
Colorado Agricultural and Mechanical College, 138 pp. Library, 
Colorado Agricultural and Mechanical College, Fort Collins. 
Study No. 1063. 3 : * ■

The purpose of this study was to develop the units and 
jobs which should be included in a course of study in conser
vation of soil and water resources for instruction in
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vocational agriculture in New Mexico, Two methods were used 
to obtain data: (l) a review of publications on soil and
water conservation problems, and (2) a survey form was de
veloped and sent to instructors of vocational agriculture, 
soil conservationists, agricultural extension agents, farm-- 
ers, and ranchers. : : ".-v l:::- ;: t--;-

4. Gamble, liar shall ;E,. "Units of Instruction in Soil 
Conservation in Dunbar High:School," M. -Ed. • Report,1949» • 
Colorado Agricultural:and Mechanical College,: 77: PP# Li
brary, Colorado Agricultural €ind Mechanical College, Fort 
Collins. Study No. 1234. - !

The.purpose of this study was to determine what units 
in soil conservation should be included in vocational agri
culture classes'in order to improve the:soil conservation 
practices used by the farmers in the Dunbar High School-area. 
Information was secured from 29 farmers in the community who 
were operating on an Independent basis andifrom 10 soil con
servationists in Kingfisher■and surrounding counties• The 
data desired were • checked on an especially prepared survey 
form and used later in.making up the tabulation sheets•
'em 5. Gray, Henry B. , Jr. "Teaching Soil and V/iater Man

agement: in Arizona High Schools." M.Agr. Ed. Special Study, 
1949,'University of Arizona, 103 pp. ;Library, University.of 
Arizona, Tucson. Study No. 1078. :
; The purpose of this study was to select and organize 
the content and activities, and to suggest teaching
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procedures for the area of soil and water management to be 
used in the Arizona course of study in vocational agricul
ture. A list of objectives for the units •was formulated with 
the aid of soil specialists and selected teachers of voca
tional agriculture. Six large units were developed, includ
ing suggested abilities to be learned, teaching-learning 
activities, teaching aids, student references, teacher refer
ences, and a test. The teaching units were evaluated by se
lected teachers of vocational agriculture. The references 
were evaluated by use of check sheets. The test was evalu
ated by a test specialist, soil specialists, and selected 
teachers.

6. Sanders, Harry Yf. "Growing Corn for Grain." M.S. 
Thesis, 1947, Virginia Polytechnic Institute, 110 pp. Li
brary, Virginia Polytechnic Institute, Blacksburg. Study No. 
283.

The purpose of this study was to organize the subject- 
matter content related to growing corn for grain, and to sug
gest methods.appropriate in teaching that content. A study 
was made of the publications of the state experiment sta
tions, of the United States Department of Agriculture, of 
commercial firms, of textbooks, and other materials bearing 
on the corn enterprise. Helpful ideas and experimental data 
were secured from over 150 bulletins and pamphlets and ap
proximately 20 books; these were combined under one cover as 
suitable units for class study.
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7. Sargent, George T. "A Study of Certain Cotton- 
Growing Operations In Alabama as a Guide In Determining Con
tent in Cotton Production Courses in Agriculture." M.S. 
Thesis, 1928, Cornell University, 91 PP* Library, Cornell 
University, Ithaca, Study-No. 290. ? = . :

Data were secured from responses to questionnaires by 
496 representative boys and 165 best farmers in 60 high school 
patronage areas. The local teachers of agriculture assisted 
the respondents in answering the questionnaires. Recommenda
tions of the state experiment station were used as standards 
of good practice. From, these data the content of cotton pro
duction courses was determined. In addition, detailed sug
gestions were given in respect to the use of surveys and 
experiment station recommendations in organizing the course 
of study in vocational agriculture.

8. Strickler, James E. "Soil Management Instruction, 
in Agriculture Classes.” M.S. Thesis, 1946, Virginia Poly- 
Technic Institute, 132 pp. Agricultural Library, Virginia 
Polytechnic Institute, Blacksburg. Study No. 999.

A course of study in soil management for vocational 
agriculture classes was developed using data from a question
naire sent to the vocational agriculture teachers in Virginia.

9. Thurman, Robert L. ”An Outline on Teaching Cotton 
Production in Vocational Agriculture.” M.S. Thesis, 1939, 
Texas Technological College, 115 pp. Library, Texas Techno
logical College, Lubbock.- Study No. 622.
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An outline on teaching cotton production in vocational 
agriculture was made using the five-year state plan in Texas 
and material gathered in a questionnaire from the teachers 
of vocational agriculture. Data were compiled from the 
teacher-training departments in the 10 major cotton-producing 
states, from technical books, and from bulletins.

The above studies reveal the following procedures which 
are used as standard practice in constructing vocational 
courses of study for a given area: (1) content is based upon
activities of successful farmers in the area; (2) emphasis 
on content is determined by the relative importance of the 
crops grown in the area; (3 ) production practices serve as 
the basis for the course content with sufficient related sci
ence and information for complete understanding of the prac
tices to be used; and (4 ) crop specialists and successful 
farmers in the area are used to evaluate the proposed courses.



THE TEACHING- LAYOUT

PART II

Vocational Education of College Grade

In developing the teaching layout for this course, the 
author has attempted to adapt some of the methods of voca
tional education on the high school level to the teaching of 
agriculture on the college level of learning. There are 
three successive levels of training which are generally 
recognized and defined as follows:

"Vocational education of less-than-college 
grade," meaning that area of training which does not 
require the maturity and breadth of understanding 
and knowledge customarily identified with higher edu
cation.

"Vocational education of college grade," mean
ing that area of training, exclusive of professional 
education, characterized by the intellectual require
ments, breadth of understanding and knowledge cus
tomarily found in college curricula and carried on 
in an institution which requires for admission of 
its regular students high school graduation or its 
equivalent.

"Professional Education," meaning that area of 
education involving a curriculum in college or uni
versity leading to a baccalaureate or professional 
degree which prepares for the practice of a profession.1

1. United States Office of Education, Vocational Educa
tion of College Grade, p. 2.

17
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This course of study in crop production was developed ' 
as part of a two-year terminal curriculum in agriculture 
which comes within the definition of- vocational education 
of college grade. :The basic philosophy behind this course 
of instruction is to develop within the student certain ■ 
abilities in crop production which include not only perfor
mance of skills and making of managerial decisions, but also 
understanding and appreciation of the historical facts, the 
related information and a general knowledge" of the field 
crops ' studied in this course that will give the student a ' 
greater appreciation and under standing of crop production as 
an applied science. Through the use of audio-visual aids 
and other suggested teaching techniques, more student parti
cipation in the teaching-learning activities can be secured 
for the development of these abilities.

The Teaching Units

:The teaching unit method now used as a standardized pro
cedure for vocational agriculture instruction in the high2
schools of Arizona was adopted for use in this course.

Of the ten units of instruction developed in this course, 
the first covers a general knowledge of field crops; the 
second includes basic crop production practices common to all 2

2. Y/.A. Schafer and R.W. Cline, A Guide for Construct
ing Courses for Second-Year Students of Vocational Agriculture.
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field crops; the next seven deal with the production of an 
important field crop of the area, with the exception of one . 
unit in which several small-grain crops of lesser impor
tance are combined; and the last unit covers general crop 
information on other field crops of minor importance in the 
area.

Under each unit of instruction are listed the abilities 
to be developed by the student and the phases of learning 
contributing to that ability. Teaching-learning activities 
have been suggested to assist both the teacher and the stu
dent, For the purpose of this study, a teaching-learning 
activity is defined as teacher or student participation 
(other than reading, class discussion, and note taking) which 
furthers the development of the desired abilities on the part 
of the learner.

Selected audio-visual aids and other teaching materials 
are included as tools to be used in the suggested teaching
learning activities. Lists of selected references for both 
student and teacher use are included at the end of each unit 
of instruction.
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Course of Study in Crop Production 
for Eastern Arizona Junior College

Unit I, General Knowledge of Field Crops
Teaching-learning

Ability to: activities
A. Appreciate the Developments in Use films:

Field Crop Production "Pageant of Progress"
"Just Yesterday"

1. History of crop production
a. Antiquity of agriculture

2. Crop production as an art
a* Features of crop production

3* Crop production as a science
a. Definition of agronomy
b. Development of the science

of agronomy
4. Origin of cultivated plants

a. Plants of old world origin
b. Plants of American origin

B. Understand the Economic Impor
tance of Crop Production
1. World importance
2. National importance
3. State importance
4. Local importance

C. Understand the Factors of Crop 
Production

By use of charts and 
graphs show the eco
nomic importance of 
crop production on 
the world, national, 
state, and local level

/

1. Factors in crop distribution
a. Climate
b. Topography
c. Soil characteristics
d. Insects and diseases
e. Economic factors 2

2. Factors influencing the 
price of crops
a. Supply on hand
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b. Prospective current produc
tion

c. Buying power of the consumer
d. Government support prices

D. Understand the Classification of 
Field Crops
~1. Botanical classification

a. Important crop plant families
2. Agronomic classification
3. Special purpose classification

E. Understand the Botany of Crop Use films:
Plants ': •.*.. "The Life of Plants""Gift,of Green"
1. Nature of the plant cell "Plant Growth"

"How Plants Feed"
2. Structure and functions \ - : "Boots of Plants"

/of plant parts "Leaves"
a# Boots "Plant Life"
b. Stems .. .. ^
c. Leaves ■ - Laboratory exercise:

a. Observe plant
material

b. Observe prepared
slides

3. Beproductive processes in
plants

a. Asexual reproduction
b. Sexual reproduction

4. Seeds and fruit
a. Seed structure and com

position
b. Conditions for germination
c. Processes of germination

Use films:
"Seed Dispersal"
"How Seeds Germinate"

Laboratory exercise:
a. Study fruits and

seed of crops
b. Study seed struc

ture

5. Growth processes in crop 
plants

F. Understand and Appreciate Crop Use films:
Improvement "Wizards of Svalov" 1
1. Possibilities and objectives 

in crop improvement
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2«"Methods of crop Improvement
a. Introduction
b. Selection
c. Hybridization

3, Experimental methods used 
in crop breeding:

Conduct field trip to 
observe crop improve
ment methods at Uni
versity of Arizona 
Experiment ■ Farm. 
Safford

4. Cron improvement on the farm
a. Methods^available

Student references: - •1* Melt tin, John H, and Leonard, Warren H. Field Crop 
Production. Chapters 1-4.

2. Univ. of Ariz. Agr. Exp. Sta. Bui. 242, Arizona Agri
culture. 1952.

Teacher references:1. Hutcheson, T.B., Yfolfe, T.K. and Kipps, M.S. The Pro
duction of Field Crops. ChaptersvI-VT. 2

2. Rather, Howard C. and Harrison, Carter M. Field Crops.
Chapters I-II.
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Unit II. Basic Crop Production Practices for Major Field
■ Crops ' • . ' ■-: •■-1

- . ' • - ; '■ ‘ ’

Teaching-learning
Ability to; . activities

A. Understand and Appreciate Tillage 
Practices
1* Development of tillage 

- .operations. .
2. Purposes of. tillage A: . *
3* Qualities of a good 

seed-bed
A. Implements for seed-bed 

preparation
5. Plowing as a part of seed

bed preparation : .
a. Reasons for plowing
b. Time to plow

- c. Depth to plow

Use films: o ■
"Aft er the Storm" 
"More Food from J 
Fewer Acres"

Conduct field trip to 
observe qualities of 
.a good seed-bed 

Visit'farm implement 
stores to become 
familiar with modem 
tillage implements 

Conduct field trip to 
observe tillage prac
tices

6. Subsoiling : -
7. Cultivation. ' ■

a. Effects of cultivation . . .  ' v
b. Cultivation implements , i : :::u ::vv v.::.-.;-
c. Relation of tillage to . : ■

erosion
B. Understand and Appreciate Soil 

Improving Practices
1. Use of fertilizers

a. Object of fertilization
b. Effects of nutrient ele- 
_ ments on plant growth

(l) Essential elements
c. Soil-nitrogen relations; 

(1) Nitrogen fization
by bacteria

Use: films: - . ■
"Save the Soil"
"Plant Speaks:- Through 
Leaf Analysis"

"Plant Speaks - Through 
Deficiency Symptoms" 

"The Life of the 
Soil"

Test local soils for 
available nitrogen,etc. 

Observe alfalfa roots 
for nodulation % - 

Use film: :: •
"Nitrogen Cycle"
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d. Commercial fertilizers 
(1) Nitrogenous

fertilizers o 
2) Phosphate fertilizers 
! 3 ) Potasaio fertilizers 
4 ) Mixed fertilizers

e« Application of fertilizers 
(l") Methods(2) Fertilizer distribut

ing machinery

2. Use of barnyard manure
a. Value of manureb. Composition of manure 
o. Application of manure

3. Green manuring
a. Purpose of green manuring
b. Green manure crops for

Arizona
c. Decomposition of green

manures
d. Utilization of green

manures

Examine samples of 
various commercial 
fertilizers

Use film:
"Hunger Signs"

Have student conduct 
demonstrations of 
plant response to 
plant food materials 

Conduct field trip to 
observe fertilizing 
practices used in * 
the area 

Use films: '
"Putting Plant Food 

to Work""Machine Placement ~ 
of Fertilizer"

Use chart showing .value 
of manure

Conduct field trip on 
. handling manure ef

fectively 
Use fiM:

"Keep Your Eye on 
the Soil"

Conduct field trip to 
observe green manure 
crops in the area

4» Crop rotationa. Principles of crop
rotation

b. Benefits of crop rota
tion

c. Factors that affect
crop rotations

d. Maintenance of soil
productivity

e. Importance of legumes in
crop rotations

f . Crop-sequence effects
g. Relation of crop rotation

to control of:
(1) Diseases
(2 ) Insects
(3 ) Weeds

h. Crop rotations for local
areas of eastern Arizona

Use films:"Know Your Land" 
"Harvests for Tomorrow" 
"Permanent Agriculture"

Make crop rotation plan 
for home farm or farm 
in local area
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G, Appreciate the Value of Good. Seed
!♦ Requirements of a good variety

a* Adaptability Use film:
b. Yielding ability "Black Scourge"
o. Purity
d. Quality of product
e. Disease and insect re

sistance "
2. Qualities of good seed

a. Germination
b# Size and development
c. Uniformity 
d# Freedom from disease
e. Freedom from mixtures

of other crop seeds
f. Freedom from weeds

3 # Testing seed
a". Germination tests
b. Purity tests

4. Seed laws and regulations
a. Federal seed act
b. Arizona seed law

Examine poor quality 
seed in laboratory for 
size, uniformity, dis
eased seeds, mixtures, 
and presence of weed 
seeds •

Observe qualities of 
good seed in labora
tory

Students conduct ger
mination tests for 
different farm seeds 
in laboratory

Demonstrate test for 
seed purity

5. Seed associations
a, Arizona Crop Improvement 

Association
6. Registered or certified seed

a. Definition of terms 
(l) Foundation seed

- (2) Registered seed 
(3 ) Certified seedb. Requirements for registra
tion or certification

Conduct field trip to
7 . Sources of good farm seed local mill to observe

a. Producing good seed cleaning process of
b. Purchasing good seed locally-grown seed

D. Understand .Good Seeding Practices
1. Relation of seeding practices Conduct field trip to 

to: observe seeding prac-
a. Kind of seeds tices used by progres-
b. Quality of seeds sive farmers
c. Time of seeding 
d• Crop use 2

2. Methods of planting
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3, Bate of seeding
4. Depth of seeding
5« Implements used in seeding

E, Understand the General Principles 
of Harvesting Field Crops

, : Use films:
1* Harvesting small grains and . "More Grain in the 

other seed crops Grain Tank”
a; Stage for harvesting "Growing of Wheat”
b. Methods of harvesting "Inside Story"
d. Disposal of - straw

2.,Hay making.
. a. Principal hay crops 
' b. Stage of maturity for 

harvesting
c. Field curing of hay 

. d. Artificial drying 
e* Mow or stack storage 
f • General rules for cur

ing hay
g. Qualities of v/ell-cured 

hay
3. Making silage

a. Economy of silage
b. Crops used for silage
c. Formation of silage
d. Factors affecting

quality
e• Methods of making 

' silage

Use films:
"Hay""Save Grain with 
Better Hay”

"Hay is V/hat You 
Make It"

Conduct field trip to 
observe methods of 
hay making

Examine specimens of hay 
for quality as a re
sult of proper curing

Conduct a field trip to 
observe the making of 
silage

Observe silage in dif
ferent stages of 
formation

F. Understand the Grading and Mar
keting of Grain and Hay 1
1. Marketing grain

a. General procedure
b. Terminal markets
c. Hedging and Futures

trading
2. Grain grading

a. Grain grading factors
b. Grain sampling and

inspection
c. Grades of grain

Use film:
"Grain Thieves"

Observe samples of dif
ferent grades of grain
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3, Storing and drying grain
a. Preventing losses
b. Gleaning grain
o. Control of Insects

4. Marketing hay
a. Methods of marketing
b. Factors determining

market price

Conduct field trip to 
local mill to observe 
methods of cleaning, 
loss prevention, dry
ing and storing of 
grain

5. Grading hay
a. Factors determining

grade
b. Grades of hay

G, Understand Good Pasture Manage
ment-Practices
1. Value of pastures
2, Kinds of pastures

a. Permanent pastures
b. Rotation pastures
c. Supplemental pastures
d. Annual pastures
e. Renovated pastures

3# Native pasture plants
4# Characteristics of good 

pasture plants
5. Pasture mixtures for the 

local area

Observe samples of dif
ferent grades of hay 
in laboratory 

Have student s grade sev
eral classes of local 
hay

Use films:
"In the Clover" 
"Grassland"
"Richer Range Rewards"

Identify from fresh and 
mounted plant speoi- 

' mens local native 
pasture plants 

Conduct field trip to 
observe permanent 
pasture of SOS reeom- - mended mixture In area

6, Pasture management Observe some of the
a. Grazing systems . pasture management
b. Fertilizing practices followed in
c. Reseeding the area

7. Stock-poisoning plants Identify the more common
a. Identification stock-poisoning plants
b. Control ' from fresh and mounted

specimens; also use
H # Recognize and Control Noxious 1 color slides 

Weeds 1
1. Types of farm weeds

a. Common weeds
b. Noxious weeds



28

2. Losses caused by weeds 
3* Dissemination of weeds

Use films:
"AgricultureT s New

ij.. Control methods 
a* Mechanical 
b. Chemical Conduct field trip to 

observe methods of 
weed control

Conquest"
"Goodbye Weeds" 
"Killing Weeds with 
2,4-D"

5. Identification of
local noxious weeds Exhibit samples of chem

icals used for weed 
control

Identify local noxious 
weeds in laboratory 
from fresh and mounted 
specimens

Student references:
1. Albrecht, Wm. A. Why Do Farmers Flow? I.I. Case Co,
2. Allis-Chalmers Mf*g. Co, Farm Practices.
3* American Potash Institute, Inc. What *s in That Fer

tilizer Bag?
4. American Potash Institute, Inc. Learn Hunger Signs

of Crops.
5. Arizona Crop Improvement Assn. Pub. No. II. Seed"

Certification Hand Book. University of Arizona.
6. Bayer-Semesan Co., Inc. Seed Treatment, Its Originand Application.
7. Colorado State College Ext. Bui. D-18. Irrigated

Pastures.
8. Farm Equipment Institute. Land of Plenty.
9. Iowa State College of Agr. Ext. Bui. 101. Rag-Doll

Seed Corn Tester.
10. Martin, J.H. and Leonard, W.H. Principles of Field

Crop Production. Chaps. $-11.
11. South Dakota State College Agr. Exp. Sta. Cir. 43.Testing Farm Seeds at Home.
1 2. The National Fertilizer Association. Fertilizers and

Good Farming.
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13. Univ. of Ariz. Ext. Cir. 102. Preparation and Uae
of. Seedted.

14. Univ. of Ariz. Agr. Exp. Sta. Bui. 209. Fertilizer
Handbook for Arizona Farmers.

15. Univ. of Ariz. Agr. Exp. Sta. Bui. 240. Soil Organic
Matter. '

1 6. Univ. of Ariz. Agr. Exp. Sta. Bui. 104. Green Manure
and Soil-Building Props for Arizona. '

17. Univ. of Ariz. Agr. Exp. Sta. Bui. 215. Alfalfa
Production Practioes and Cost Comparisons.

1 8. Univ. of Ariz. Agr. Ext. Memo. , Feed from Pastures
for Arizona Farms.

19. Univ. of Ariz. Agr. Ext. Cir. 155. Weed Control with
Chemicals in Arizona.

20. Univ. of Ariz. Agr. Exp. Sta. Bui. 195. Eradication
of White Horse Nettle in Southern Arizona.

21. Univ. of Ariz. Agr. Exp. Sta. Bui. 189. Eradication
and Control of Nut Grass.

22. Univ. of Calif. Agr. Ext. Cir. 125. Irrigated Pas
tures in California.

23. Univ. of 111. Cir. 450. Better Plowing.
24. Univ, of 111. Agr. Exp. Sta. Cir. 444. Seed Treat

ments for Farm Crops.
25. U.S. Dept. Agr. Farmers1 Bui. 1496. Inoculation ofLegumes and Nonlegumes with Nitrogen-fixing and 

Other Bacteria.
26. U.S. Dept. Agr. Misc. Pub. 365. Hay Quality.
27. U.S. Dept. Agr. Farmers* Bui. 1232. Seed Marketing

Hints for the Farmer.
28. U.S. Dept. Agr. Farmers * Bui, 1260. Stored Grain

Pests.
29. U.S. Dept, Agr. Farmers* Bui. 1577• Harvesting Grain

Sorghums.
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30. U.S. Dept* Agr. Farmers1 Bui. 660. Weeds. How to
Control Them.

31. U»S, Dept. Agr. Farmers1 Bui. 1537. Johnson Grass as
a Weed. '

32. U.S. Dept. Agr. Farmers1 Bui, 1161. Dodder. ’ 
Teacher references:

1. Hutcheson, T.B., Vfolfe, T.K. and Kipps, M.S. The
Production of Field Crops. Chaps. VIII-XTIIIe

2. Rather, H.C. and Harrison, C.M. Field Crons. Chaps.IV, V, IX-HI, ”
3. State of Arizona House Bill No. 208. The Arizona

Seed Law.
Univ. of Ariz. Agr. Exp. Sta. Tech. Bui. 4. The Ef

ficiency of Legume Inoculation for Arizona Soil.
5. Univ. of Ariz. Agr. Exp. Sta. Tech. Bui. No. 101.

Acidulated Fertilizers for Arizona Soils.
6. U.S. Dept, Agr. Rules and Regulations under the

Federal Seed Act. . 7
7. U.S. Dept. Agr. Miscl Pub. 325• Grain Grading Primer.



31

Unit III. Production of Corn

Ability to:
A. Appreciate the Economic Impor

tance of Corn
1. United States production
2. Arizona production

' 3* Production by counties in
eastern Arizona

B. Appreciate the Origin and. 
History of Corn

C. Understand the Factors of 
Adaptation
1. Climatic requirements
2. Soil and water requirements
3. Adaptation to local condi

tions

Teaching-learning
activities

Study charts showing 
the acreage and pro
duction of corn in ■ 
the United States, 
Arizona, and by 
counties for eastern 
Arizona

List the requirements 
for growing corn and 
check how these are 
met by local condi
tions

D. Understand the Botanical Char- Conduct a laboratory
acteristics of Corn Plant study using parts of

the corn plant to de
le General botanical description termine the botanical

characteristics.
2. Vegetative characters Examine leaves, stem,

a. Culms or stalks roots, inflorescence,
, b. Leaves ear and kernels
c. Roots

3. Inflorescence
4. Pollination
5. Development of the kernel

and ear . .
E. Know the Classification of Corn

Examine specimens of
1. Groups of corn different types of

a. Dent corn corn in laboratory
b. Flint c o m  

. c. Flour corn
d. Popcorn
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e. Sweet corn
f . Pod c o m
Corn hybrids
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F. Understand the Cultural Methods
of Corn Production Conduct a field trip

to observe local cul-
1 . Seedbed preparation tural practices used

in growing corn
2. Seed selection and planting

a. Variety and quality of
seed to plant

b. Time of planting
c. Planting methods
d« Rate of planting and 

spacing
e. Depth of planting

3. Cultivation
a. Frequency and time
b. Method

4. Irrigation 
a. Method
b e  Time and frequency

5» Harvesting Conduct field trips to
a. Methods observe mechanical com
b e  C o m  silage pickers in action
c« Seed corn

G. Enow and Control Diseases of 
Corn
1 . Corn smut
2. Head smut
3e Root, stalk, and ear rot
4. Leaf diseases

Show specimens or 
slides of corn dis
eases .

Conduct field trip to 
identify corn dis
eases in the field and 
observe control method 

Have students collect 
specimens of corn 
diseases

H. Know and Control Important 
Insect Pests of Corn
1 * Southwestern corn borer
2. Chinch bug
3. Corn earworm

Show specimens of im
portant insect pests 
of corn and have stu
dents identify each 

Conduct a field trip 
to observe insect 
damage in cornfields 
and to identify dif
ferent insects
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4. Cut worms
5. Army worms

Have students partici
pate in control of 
corn insects or ob
serve demonstration 
on control practices

Student references:
1. Colo. Agr. Exp. Sta. Bui. 417. Bate of Planting Corn

Under Irrigated Conditions.
2. 111. Agr. Sxp. Sta. Bui. 354. Corn Diseases in

Illinois.
3. Iowa Agr. Exp. Sta. Bui. 366. Hybrid Corn.
4 . Martin, I.H. and Leonard, W.H. Principles of Field

Crop Production. Chap. 12.
5. U.S. Dept. Agr. Giro. 657. Mineral-oil Treatment of

Sweet Corn for Earworm Control.
6. U.S. Dept. Agr. Farmers1 Bui. 1634. Growing Sweet

Corn for the Cannery.
7. U.S. Dept. Agr. Farmersf Bui. 1679. Popcorn.
8 . U.S. Dept. Agr. Farmers' Bui. 1548. The European Corn

Borer: Its Present Status and Methods of Control.
9. U.S. Dept. Agr. Farmers1 Bui. 1822. Seed C o m .

1 0. U.S. Dept. Agr. Farmers1 Bui. 1780. How to Fight theChinch Bug. --------- -------
11. U.S. Dept. Agr. Farmers1 Bui. 1828. Grasshoppers and

Their Control.
12. U.S. Dept. Agr. Farmers1 Bui. 1714. C o m  Culture.
13. U.S. Dept. Agr. Farmers1 Bui. 1744. The What and How

of Hybrid Corn.
14. U.S. Dept. Agr. Bui, 674. Diseases of Dent C o m  in

the United States.
15. U.S. Dept. Agr. Farmers* Bui. 1850. The Army Wormand Its Control. '
16. U.S. Dept. Agr. Tech. Bui. 388. The SouthwesternCorn Borer.



17• XJniVe of Ariz. Agr. Exp. Sta. Bui. 242. .Arizona 
Agriculture. 1952. Table 7,

18. Univ. of Ariz. Agr. Exp. Sta. Bui. 148. Diseases 
of Field Crons in Arizona.

Teacher references:
1 . Hutcheson, T.B., Wolfe, T.K. and Kipps, M.S.

The Production of Field Crops. Chap. XIX.
2. Rather, H.C. and Harrison, C.M. Field Crops. Chap
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Unit IV. Production of Sorghums

Ability to:
Teaching-learning

activities
A. Appreciate the Economic Impor

tance of Sorghums
1. Production in the United

States
2. Production in Arizona
3. Production by counties in

eastern Arizona

Use opaque projector to 
show chart of the 
acreage and production 
of sorghums in the 
United States, Ari
zona, and the counties 
of eastern Arizona

B. Appreciate the Origin and His
tory of Sorghums

C. Understand the Adaptation of 
Sorghums
1 . Climatic requirements
2. Soil and water requirements
3. Local adaptation

D. Understand the Botanical Char
acteristics
1. General botanical descrip

tion
2. Morphology of sorghum plant

E. Know the Classification of 
Sorghums
1. Sorghum types

a. Grain types
b. Dual purpose types
o. Forage types
d. Sugar types
e. Syrup types

2. Local varieties

List the requirements 
for growing sorghums 
and check how these 
are met by local con
ditions

Conduct.laboratory study 
using parts of sorghum 
plants to learn bo
tanical characteristics. 
Examine leaves, stem, 
root, inflorescence, 
heads, and sorghum 
grains

Examine specimens of 
the different types 
of sorghums and iden
tify each by head 
characteristics

F. Understand the cultural prac
tices in Sorghum Production 1
1 . Seedbed preparation
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2, Seed selection and plant
inga. Variety and quality of

seed.
b. Time of seeding
o. Method of seeding
d. .Rate of seeding
e• Depth of seeding

3* Irrigation
a. Time and frequency
b. Method

4* Cultivation
a. Time and frequency 

. b. Method
5. Harvesting

a. Methods
G. Know and Control Important Dis 

eases of Sorghums
1. Kernel.smuts
2. Head smut
3. Root and stalk rots 
4* Leaf spots
5• Other diseases

H, Know and Control Important 
Insect Pests of Sorghum
1. Chinch bugs
2. Sorghum midge
3. Corn-leaf aphid
4. Grasshopper

Conduct a field trip to 
observe the local 
cultural practices used 
in growing sorghums

Conduct a field trip to 
observe the combining 
of sorghum

Show specimens and color 
slides of sorghum dis
eases

Conduct field trip to 
identidy sorghum dis- 
; eases in the field

Study specimens of sorghum insects and have 
students identify each

Conduct field trip to 
observe insect damage 
to sorghum in the 
field

Student references:
1. Colo. Exp. Sta. Bui. 449. Sorghums in Colorado. 2
2. Martin, J.H. and Leonard, W.H. Principles of Field

Crop Production.
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; 3« UniVe of Ariz. Dept, of Agr, Ed.•Bui. 13. •Jobs and 
Practices in Sorghum Production for Arizona.

tJniv. of Ariz. Agr. Exp. Sta. Bui. 98. The Sorghums 
in Arizona.

5. TJ.S. Dept. Agr. Farmers1 Bui. 1761. Harvesting with 
Combines.

6. U.S. Dept. Agr. Farmers' Bui. 1959. Sorghum Diseases
and Their Control.

7 . U.S. Dept. Agr. Farmers' Bui. 1?64. Growing and
Feeding Grain Sorghums. . .

8 . U.S. Dept. Agri Farmers' Bui. 1577# Harvesting Grain
Sorghums.

9# U.S. Dept. Agr. Farmers' Bui. 1844. The Culture and 
Use of Sorghums for Forage.

10.: U.S. Dept. Agr. Farmers' Bui. 1126. Sudan Grass.
Teacher references: ;

1. Hutcheson, T.B., Wolfe, T.K, and Kipps, M.S.
The Production of Field Crons. Chap. XXX. 2

2. -Piper, C.V. Forage Plants and Their Culture. pp. 1-
-671. ' .
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Unit V, Production of Wheat

Ability to:
Teaching-learning

activities
A, Appreciate the Economic Impor- Use opaque projector to

tance of Wheat , show charts of the
acreage and produc-

1* Production in the United States tion of wheat in the
United States, Ari-,

2* Production in Arizona zona, and by counties
for eastern Arizona

3. Production by counties in 
eastern Arizona

B. Appreciate the Origin and His
tory of Wheat Culture

C, Understand the Adaptation of 
Wheat
1 , Climatic requirements
2 , Soil and water requirements

List the requirements 
for growing wheat and 
check how well these 
are met by local con
ditions

3. Adaptation to local conditions
D. Understand the Botanical Char

acteristics of Wheat
1. General botanical descrip

tion
2, Morphology of wheat plant

Conduct a laboratory 
exercise using parts 
of the wheat plant 
for morphological 
study. Have students 
examine leaves, stem, 
roots, inflorescence, 
and kernel of wheat

3. Pollination
4. Structure of wheat kernel

E. Understand the Classification 
of Wheat
1. Important wheat types

a. Common wheat
b. Durum wheat
c. Club wheat

2 . Hard and soft wheats
3 . Commercial classes ofwheat

Show specimens of dif
ferent types of wheat

Show difference between 
hard and soft wheat
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4• Varieties for Arizona Observe variety testsof wheat at XJhiv* of 
Ariz. Exp. Farm in 
Safford

E. Understand the Cultural Prac
tices in the Production of Wheat
1 . Fertilizers and rotations .
2. Seedbed preparation • . 1 V ' A
3. Seed selection and planting

a. Method of seeding
b. Depth of seeding
o. Time of seeding 
d. Rate of seeding

4. Irrigation
a. Time and frequency

. b. Method -
5. Harvesting

a. Stage of growth '
b. Methods 1 : .

G. ICnow and Control Diseases of Wheat
1 . Rusts
2. Smuts 
3• Scab
4. Mosaic
5. Other diseases

H. Recognize and Control Important 
Insect Pests of Wheat
1 . Hessian fly
2 . Grasshoppers
3. Chinch bug
4. Mormon cricket
5. Other insects

Show specimens of im
portant insect pests 
of wheat and have stU' 
dents identify each

Show specimens, color 
slides or photographs 
of wheat diseases

Conduct field trip to 
identity wheat dis
eases
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Student references:
1. Martin, J.H. and Leonard, V/.H. Principles of Field

Crop Production. Chap. 15.
2. Univ. of Ariz. Exp. Sta. Bui. 191. Saall Grain

Varietal Experiments for Southern Arizona.
3. Univ. of Ariz. Agr. Exp. Sta, Bui. 166. Small Grain

Varieties for Northern Arizona.
4# Univ. of Ariz. Agr. Exp. Sta. Bui. 126. Experiments 

with Small Grains in Southern Arizona.
5• Univ. .of Ariz. Agr. Exp. Sta. Mimeograph Report 93* 

Nitrogen Fertilization of Wheat Following Grain 
Sorghum.“

6. Univ. of Ariz. Agr. Ext. Serv. Mimeograph Report. 
Insect Control Recommendations.

7 # Univ, of Ariz. Agr. Ext. Serv. Cir. 189. Control 
Grasshoppers on Crop Land.

8. Univ. of Ariz. Dept, of Agr. Ed. Bui. 1 7. Jobs and
Practices in Wheat Production for Arizona.

9. U.S. Dept. Agr. FarmersBui, 1928. Mormon Crickets
and Their Control.

10. U.S. Dept. Agr. Farmers1 Bui. 1780. How to Fight theChinch Bug. -
1 1. U.S. Dept, of Agr. Farmers' Bui. 1828. Grasshoppers

and Their Control. . ,
12. U.S. Dept. Agr. Farmers* Bui. 835. How to Detect

Outbreaks of Insects and Save the Grain Crops.
13. U.S. Dept. Agr, Farmers' Bui. 1627. The Hessian Fly

and How Losses from It Can Be Avoided".*
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Unit VI. Production of Barley 

Ability to
Teaching-learning

activities
A. Appreciate the Economic Impor 

tance of Barley
1 . Production in the United

States
2. Production in Arizona
3 . Production by counties in

eastern Arizona
B. Appreciate the History of 

Barley Culture
C. Understand the adaptation of 

Barley
1. Climatic requirements

Use opaque projector 
to show the acreage 
and production of bar
ley in the United 
States, Arizona, and 
by counties for 
eastern Arizona

2* Soil requirements
3. Adaptation to local conditions

D. Understand the Botanical Charac
teristics
1 . General botanical description
2 . Morphology of barley plant
3 . Pollination

Conduct laboratory study • 
of the barley plant. 
Have students examine 
leaves, stem, roots, 
inflorescence, and 
kernel of barley

4. Structure of barley kernel
E. Understand the Glassification 

of Barley
1 . Types of barley

a. Six-row barley
b. Two-row barley
o. Irregular barley 2

2. Regional types and
variations 

a. Local varieties

Show specimens of dif
ferent types of 
barley

Observe variety tests 
of barley at Univer
sity of Arizona Ex
periment Farm, 
Safford
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F. Understand the Cultural Practices 
in the Production of Barley
1 . Rotations and fertilizers
2. Seedbed preparation
3* Seed selection and planting

a. Variety and quality of
seed

b* Time of seeding
c. Rate of seeding
d. Depth of seeding
e. Method of seeding

4* Irrigationa* Time and frequency
b. Method

5. Harvesting Conduct field trip to
a. Stage of maturity observe the harvest-
b. Method ing of barley

G. Know Some of the Uses of Barley
1 . Malting and brewing
2. Feeding
3. Other uses

H. Recognize and Control Diseases Show specimens of bar-
of Barley ley diseases
1. Covered smut Conduct field trip to

4. Rusts
5. Other diseases

I. Recognize and Control Important Study specimens of im-

2. Loose smuts
3. Fusarium blight

identify barley 
diseases. Have stu
dents collect speci
mens of diseases

Insect Pests of Barley
1 . Chinch bug
2. Grasshopper

portant insect pests 
of barley and have 
students identify 
each
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3. Aphis
4* Other local insects

Student references:
1. Colo. Exp. Sta. Bui. 431. Barley Production in

Colorado.
2. Martin, J.H. and Leonard, Vf.H. Principles of Field

Crop Production. Chan. 17.
3. U.S. Dept. Agr. Farmersf Bui. 1464. Barley: Cultiva

tion, Uses and Varieties.
4$ U.S. Dept. Agr. Farmers1 Bui. 1732. Growing Barley 

for Malt and Feed.
5, U.S. Dept. Agr. Tech. Bui. 207. Seed Treatment for 

Controlling Covered Smut of Barley.
Teacher references:

1. Hutcheson, T.B., Wolfe, T.K. and Kipps,.M.S. The
Production of Field Crops. Chap. XXII, 2

2. Rather, H.C. and Harrison, C.M. Field Crops. Chap. XV.
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Unit VII, Production of Other Small Grain Crops

Ability to:
Teaching-learning

activities
A. Appreciate the Economic Impor

tance of Other Small Grain 
Crops
1 , United States, state and

local production of rye, 
oats, rice, and millets

B. Understand the Adaptations of 
the Above Crops
1 . Crop requirements

Use opaque projector 
to show the acreage 
and production of 
these small grain 
crops for the United 
States, Arizona, and 
local area

2 . State and local adaptation
C, Understand Botanical Characteris

tics of These Crops
1 , General botanical descrip

tion of each
D, Understand the Classifications 

of Each Crop
1, Varieties of rye

Conduct laboratory 
study on small grains 
to learn botanical 
characteristics of 
these plants. Use 
real plant materials 
of each when possible

Show specimens of dif
ferent types of each 
crop where possible

2. Groups and varieties of oats
3. Types and varieties of rice
4. Types and varieties of millet

E. Understand General Cultural Prac
tices for Each Crop
1 . Seedbed preparation
2. Seed selection and planting 
3 • Irrigating 
4* Cultivating *
5. Harvesting
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F. Know and Control Important Diseases
and Insects of Each Crop Show specimens of dis

eases and insect
1. Diseases and insects of rye pests of these crops >.

. • where possible
2 . Diseases and insects of ride
3 . Diseases and insects.of oats ; . ,
4« Diseases and insects of millets

Student references:
1* Colo. Agr. Exp. Sta. Bui. 461. Foxtail Millet in Colorado.
2. Martin, J.H, and Leonard, W.H. Principles of Field 

Crop Production. Chaps. 1 6, 18-20.
! 3* U.S. Dept. Agr. Farmers' Bui. 1240. How to Grow Rice 

in the Sacramento Valley. .
4. U.S. Dept. Agr. Farmers' Bui. 1808. Rice Culture in 

the Southern States. ... -
5* U.S..Dept. Agr. Farmers' Bui. 1164. Proso or Hog Millet. . ---—  —  —
6. U.S. Dept, Agr. Farmers’ Bui. 1358. Crowing Rye in ; 

the Western Half of the United States.
7e U.S, Dept. Agr. Farmers' Bui. 1611. Oats in the : 

Western Half of the United States.
8. U.S. Dept. Agr. Farmers' Bui. 793. Foxtail Millet: Its

Culture and Utilization in the United Spates.
9. Wash. Agr. Exp. Sta. Bui. 314. Markton and Other

Varieties of Oats.
Teacher references:

1. Hutcheson, T.B., Wolfe, T.K. and Kipps, M.S. The
Production of Field Crops. Chaps. XXI, XXIII, and XXXI 2

2 . Rather, H.C, and Harrison. C.M. Field Crops. Chaos.XIV, XV, and XVI. —
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Unit VIII. Alfalfa Production

Ability to:
Teaching-learning

activities
A. Appreciate the Economic Impor 

tance of Alfalfa
1 . Production in the United

States
2. Production in Arizona
3. Production by counties in

eastern Arizona

Show by chart the 
acreage and produc
tion of alfalfa for 
the United States, 
Arizona, and by coun
ties for eastern 
Arizona

B. Appreciate the History of Alfalfa 
Culture

C. Understand the Adaptation of List the requirements
Alfalfa for growing alfalfa

. and check how well
1. Climatic requirements these requirements are

met by.local condi-
2. Soil and water requirements tlons -
3# Adaptation to local conditions ‘

Conduct laboratory study
D. Understand the Botanical Char- of the botanical char

acteristics of Alfalfa acteristics of alfalfa
' plant. Examine plant

1, General botanical description in flowering stage.
Show how insects trip

2 . Morphology of alfalfa plant alfalfa blossoms.
3. Pollination of alfalfa

E. Understand the Classification 
of Alfalfa
1. Groups of alfalfa •

a. Common alfalfa group
b. Turkistan group
c. Variegated group
d. Non-hardy group

• Varieties and strains

Show specimens of dif
ferent types and vari
eties of alfalfa ;

Take field trip to Uhiv 
ersity of Arizona Exper 
iment Farm at Safford 
to observe alfalfa 
variety tests

2



47

F. Understand the Cultural Practices
in Growing Alfalfa Conduct field trip to

observe as many op-
1 . Rotation and fertilizers erations in growing

alfalfa as possible
2. Seed,selection and planting

a. Variety and quality
b. Time of seeding  ̂ ;
c. Rate of seeding
d. Method of seeding /
e. Treatment of seed . • ;
f. Nurse crops . ■

3 » Irrigating
a. Time and frequency
b. Amount of water per irrl- ... . '

• gation
c. Method of irrigating

4. Renovating old stands
5. Producing seeda. Pollination.by bees
6. Harvesting for hay

a. Stage of growth
b. Number of cuttings
c. Proper curing, raking,and baling

7• Harvesting seed -
a. Stage of maturity
b. Method of harvesting 8

8. Pasturing the crop
a. Precautions to take
b. Methods of pasturing

, Study, practices in the 
field of using bees 
as pollinators

Conduct field trip to 
observe stage of 
growth for harvest5Liig 
and the different op-

" erations in hay-making
Observe the harvesting 

of alfalfa seed on 
field trip

On field trip observe 
the effects of impro
per pasturing and 
proper use

9» Harvesting as a soiling crop 
a. Method of harvesting

G, Recognize and Control Diseases 
and Insect Pests of Alfalfa 1
1 . Alfalfa diseases

a . Texas root rot
b. Bacterial wilt
c. Leaf spot .
d. Crown wart
e. Blackstem disease
f. Sclerotinia stem rot
g. Mildew, rust and

others

On field trip observe 
the chopping of alfalfa 
in field arid feeding 
as a soiling crop

Show specimens or 
slides of alfalfa 
diseases

Conduct field trip to 
observe disease 
damage in alfalfa 
fields. Have students 
collect specimens of 
alfalfa diseases;
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2, Alfalfa insect pests Show specimens of im-
a. Alfalfa weevil portant alfalfa insect
b. Alfalfa caterpillar pests and have stu-
c. Lygus bug dents identify each
d. Stink bug
e. Grasshoppers . Show how to make sweep
f. Aphids - - counts for insects
g. Spider mites with 15n insect net

, Conduct field trip to 
/l/::' - identify insects in

field and observe 
control methods•

Student references: .. . . ...
1 . Martin, J.H. and Leonard, Y/.H. Principles of Field

Crop Production. Chap. 22. -
2. New Mexico College of Agr. and Mech., Agr. Exp. Sta.

Bui. 323. Alfalfa Production Investigations in 
New Mexico. :

3 . TJ,S. Dept. 4^r. Farmers1 Bui. 1731 • Alfalfa Varieties
in the United States.

4 . U.S. Dept. Agr. Farmers1 Bui. 1722. Growing Alfalfa.
5. U.S* Dept, Agr. Farmers' Bui. 1630. Irrigation Prac

tices in Growing Alfalfa.
6 . U.S. Dept. Agr. Farmers' Bui. 1539. High-Grade

Alfalfa Hay; Methods of Producing. Baling, and Loading for MjFk'et".
7 . U.S. Dept. Agr. Farmers* Bui. 1229. Utilization of

Alfalfa.
8. U.S, Dept. Agr. Farmers' Bui. 1839. The Uses of

Alfalfa.
9. U.S. Dept. Agr. Farmers* Bui. 1094. The Alfalfa Cater- 

' Pillar.
1 0. Univ. of Ariz. Agr. Exp. Sta. Bui. 215. Alfalfa

Production Practices and Cost Comparisons.
11. Univ. of Ariz. Agr. Exp. Sta. Bui. 148. Diseases of

Field Crops in Arizona.
1 2. Univ. of Ariz. Agr. Ed. Dept. Bui. 1 2. Jobs and

Practices in Alfalfa Production.
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13• Vnlv. of Arlz. Agr. Exp. Sta. Bui. 154. Fertiliza
tion of Alfalfa on Alkaline Calcareous dolls.

14. Univ. of Ariz. Agr. Ext. Cir. Mimeo. Insect Control 
for Alfalfa Seed Production.

1$. Univ. of Calif. Agr. Ext. Cir, 35» Alfalfa Produc
tion.

16. Utah State Agr. College Agr. Exp. Sta, Cir. 125# 
Growing Alfalfa for Seed in Utah.

Teacher references:
1. Hutcheson, T.B,, Wolfe, T.K.. and Kipps, M.S. The

Production of Field Crops. Chap. XXIX.
2. Rather, H.C. and Harrison, C.M. Field Crops. Chap.

VI.
3. Stewart, George. Alfalfa Growing in the United

States and Canada. 4
4. Wheeler, W.A. Forage and Pasture Crops. Chap. X.
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Unit IX. Cotton Production

Ability to:
A. Appreciate the Economic Impor

tance of Cotton
1 . Production in the United

States
2. Production in Arizona :
3. Production by counties in

eastern Arizona
B. Appreciate the History of Cotton 

Culture
C. Understand the Adaptation of 

Cotton
1 . Climatic requirements
2. Soil and water requirements
3. Adaptation to local conditions

Teaching-learning
activities

Show by chart the acre
age and production 
of cotton for the United 
States, Arizona, and 
by counties for east
ern Arizona

Show trends in the acre
age and income from 
cotton in Arizona

D. Understand the Botanical Character-
Conduct laboratory study 

of the botanical char-
istics of Cotton
1. General botanical description
2. Morphology of the cotton

plant
3. Boll and seed structure
A. Lint characteristics

acteristics of the 
cotton.plant. Examine 
parts of plant, 
flower, cotton boll, seeds, and lint

Examine cotton fibers 
under microscope

5. Pollination of cotton
E. Understand the Classification 

of Cotton
Show specimens of long 

and short staple cot
ton lint and seeds

1. Types of cotton
a. Upland cotton
b. Arnerioan-Egyptian cotton

Conduct field trip to 
observe difference 
between Upland and 
American-Egyptian 
cotton
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2. Varieties and strains * 
a. Local varieties

F* Understand the Cultural Prao- 
. tices in Producing Cotton

1. Use of fertilizers
a. Results of experiments
b. Recommendations forlocal area

2 , Use of rotations
a. Results of experiments
b. Recommended rotation

for local area
3• Seedbed preparation

a. Method of preparing
land

b. Pre-planting irrigation
c. Preparation for planting

Observe cotton variety 
tests at University 
of Arizona Experiment 
Farm at Safford. 
Compare local varie
ties for yield, wilt 
resistance, etc.

Use films: c
"Cotton”"Cotton Planting"

Observe results of fer
tilizer tests and ro
tation experiments for 
cotton at University 
of Arizona Experiment 
Farm, Safford

Conduct field trip to 
observe methods of 
preparing seedbed; 
for cotton

4. Selecting and procuring seed
a. Recommended varieties for

local area
b. Quality of seed to procure
c. Sources of good seed

5. Planting
a. Time of planting
b. Rate of planting
o. Methods of planting
d. Depth of planting
e. Spacing

6. Cultivation
a. Reasons for cultivation
b. Time and frequency
o. Equipment and methods 7

7. Thinning and hoeing
a. Time of thinning
b. Recommended spacing
c. Control of weeds

Conduct field trip to 
observe methods of 
planting cotton

Conduct field trip to 
observe as many cul
tural practices as 
possible in growing 
cotton
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8. Irrigation -
a. Time of first irrigation 
b* Rate and frequency of

subsequent irrigations
c. Plant symptoms for irri- 
• " gating .. ■
d« Methods of irrigation : . -,

Gr. Recognize and Control Diseases Show specimens or .
1, Cotton diseases

a. Texas root rot
b. Vertioillium wilt
c. Nematodes (root knot)
d. Angular leaf spot
e. Cotton rust
f. Sore shin
g. Boll rots : .

H, Recognize and Control Impor
tant Insect Pests of Cotton
1. Determining if insects

are present in harmful 
numbers

a. Make 100 sweeps with
15’* bug net

b. Look for beneficial
insects

c. Examine for chewing
insects

; slides of cotton dis
eases and discuss 
damage and control -■ e 
of each

Conduct field trip to 
observe damage of 
cotton diseases in 
the field

Show how to recognize 
the:different diseases

Show specimens of im—. 
portant local cotton 
insect, pests and have 
students identify 
each

Make sweep counts for 
insects in cotton 
field with 15* insect 
net. Identify bene
ficial cotton insects 
and harmful insects. /

2. Controls for injurious
cotton insects of Arizona

a. Beet army worm
b. Darkling beetles and

cutworms
c. Sucking insects (Lygus

bugs, stink bugs, 
superb plant bug, and 
cotton flea hoppers)

d. Thrips
e. Aphids or cotton lice
f. Bollworm
g. Cotton leaf perforator
h. Spider mites
i. Salt marsh caterpillar 3

3. Methods for applying
insecticides

a. Ground application
b. Airplane application

Use films:
"Five Bandit* of the 
Cotton Crop"- 

"Control of Cotton 
Insects"

Conduct field trip to 
observe ground appli
cation of insecti
cides and airplane 
dusting of cotton
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I. Understand Correct Principles of 
Harvesting Cotton
1* Hand picking

a. Time to start picking 
t>. Supervising harvesting

2. Mechanical harvesting 
a. Comparison with hand 

picking on cost and quality
b» Time to start machine 

picking
c. Available types of

machine pickers
d. Defoliation

J. Understand the Processes in 
Ginning Cotton
1. Condition of cotton
2. Moisture content '
3. Types of gins

a. Roller ginning
b. Saw ginning

K. Understand Principles of Mar 
keting Cotton
1 . Methods of marketing

a. Cotton buyers
b. Selling for future

delivery
2. U.S.D.A. grades and

staple lengths
3. Market reports

L. Understand the Utilization of Cotton
1 . Uses of lint
2. Uses of linters
3. Uses of cottonseed oil

Conduct field trip to 
observe mechanical 
harvesting of long and 
short staple cotton.

Compare performance 
of different types 
of mechanical pickers.

Conduct field trip 
through both long 
staple and short 
staple gin, and have 
the important points 
and processes ex
plained

Use films:
"Cotton, The Co-op 
Way"

"Men Who Grow Cotton"

Show samples of U.S.D.A. 
cotton grades and 
classing cards

Conduct field trip 
through local cotton 
seed oil-extracting 
mill and have proces
sing and uses of 
different by-products 
explained

4. Uses of cottonseed meal
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Student references:

1 , Hercules Powder Company. Cotton Insects.
2 . Martin, J.H. and Leonard, W.H, Principles of Field

Crop Production. Chap. 34•
3. National Cotton Council. Chemical Defoliation of

Cotton.
4* Texas Agr. and Mech. College Agr. Exp. Sta. Bui. 704* 

Mechanized Production of Cotton in Texas.
5. U.S. Dept. Agr. A.A.A., Round the World with Cotton.
6 . XJ.S. Dept. Agr. Leaflet 198. Cotton-Seed Treatment.
7. XJ.S. Dept. Agr. Farmers' Bui. 1661. Farm Study of

the Cotton Plant.
8. XJ.S, Dept. Agr. Farmers' Bui. 1432. Culture of Pima

and Upland Cotton in Arizona.
9. U.S. Dept. Agr. Farmers' Bui. 1686. Common Errors in

Cotton Production.
10. U.S. Dept. Agr. Farmers' Bui. 1745• Cotton Diseases

and Methods of Control.
11. U.S. Dept. Agr. Farmers' Bui. 1688. Insect Enemies

of the Cotton Plant.
12. Univ. of Ariz. Agr. Ed. Bui. 1 0. Jobs and Practices

in Cotton Production for Arizona.
13• Univ. of Ariz. Agr. Ext. Folder 6 5. 10 Steps toSuccessful Cotton Production.
14. Univ. of Ariz. Agr. Exp. Sta. Bui. 214. Upland

Cotton Production in Arizona.
15. Univ. of Ariz. Agr. Exp. Sta. Bui. 233. Cotton

Planting.
16. Univ. of Ariz. Agr. Exp. Sta. Bui. 235* Cotton Culti

vation with Tractors.
17. Univ. of Ariz. Agr. Exp. Sta. Bui. 234. Cotton Fer

tilization.
18. Univ. of Ariz. Agr. Exp. Sta. Bui. 13$. Field Experl

ments with Cotton.
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19* Un.lv. of Ariz. Agr. Exp. Sta. Bui. 210. The Irriga
tion of SxP Cotton on Clay Loam Soils in thesaxt' 
River~Valley.

20. Univ. of Ariz. Ext, Cir. 182» Cotton Seeds Can Carry
Yerticillium Wilt Eungus.

21. Univ. of Ariz. Agr. Exp. Sta. Bui. 148. Diseases of
Field Crops in Arizona.

22. Univ. of Ariz. Agr. Ext. Cir. 179. Cotton Insect
Control in Arizona.

Teacher references:
1. Hutcheson. T.B., Wolfe, T.K, and Kipps, M.S. The

Production of Field Crops. Chap • 23QCEII •
2. Rather, H,C. and Harrison, C.M, Field Crops. Chap.

m .
3. U.S. Dept. Agr., Bureau of Plant Industry. Better

Cottons.
4* Univ. of Ariz. Agr. Exp. Sta. Bui. 238. American- 

Egyptian Cotton. An Economic Analysis. 5
5. Univ. of Ariz. Agr. Ext. Cir. 103. Control of 

Phymatotriohum (Cotton or Texas) Root Hot in 
Arizona!
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Unit X, General Crop Information r ;
Teaching-learning

Ability to: :  ̂ f activities
A. Enow and Appreciate Other 

Field Crops from the Stand
point of: ;- -- :
1* Economic importance
2. Distribution

General information
a. Crops of the grass family

(1) Sugarcane
(2 ) Perennial forage

grasses
b. Crops of the legume 

family
Sweetclover 
True clovers 
Lespedeza ,
Soybeans 
Cowpeas
Field beans ; > =
Peanuts
Miscellaneous legumes 

Crops of other plant 
families -

(1) Buckwheat
(2 ) Flax
(3) Tobacco
(4) Sugar beets
(5) Potatoes -
(6 ) Sweetpbtatbes
(7 ) Miscellaneous forage

crops ; .
(8 ) Miscellaneous indus

trial crops

Show film:
"Sugarcane?

Show specimens of na
tive forage grasses

Examine specimens of 
legume crop plants 
and seeds. Have stu
dents identify each.

Examine specimens of - 
other crop plants and 
identify seed :

Show film:
"Potatoes Unlimited"

Student references: v
1 . Martin, J.H, and Leonard, W.H. Principles of Field 

Crop Production. Chaps. 1 4, 21, 23-33, 35-39. ' 2
2. New Mexico Agr. Exp. Sta. Bui. 207. Methods of Producing Sugar Beet Seed in Southern New Mexico.
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3o U.S. Dept. Agr. Bui. 1045• % e  Sunflower as a Silage 
Crop.

4 . U.S. Dept. Agr. Giro. 284. Si^garcane for Sirup Pro
duction.

5. U.S. Dept. Agr. Farmers’ Bui, 1874* Farm Production
of Sugarcane Sirup.

6. U.S. Dept. Agr. Farmers1 Bui. 1254. Important
Cultivated Grasses.

7. U.S. Dept. Agr. Farmers' Bui. 1433• Cultivated
Grasses of Secondary Importance.

. . t
8 . U.S. Dept. Agr. Farmers* Bui. 1142. Crimson Clover.
9. U.S. Dept. Agr. Farmers' Bui. 1151. Alsike Clover.
10. U.S. Dept. Agr. Farmers' Bui. 1339. Red Clover

Culture.
11* U.S. Dept. Agr. Farmers' Bui. 1852. Lespedeza Cul

ture and Utilization. - ....
12. U.S. Dept. Agr. Farmers*- Bui. 1520. Soybeans: Culture 

and Varieties.
13» U.S. Dept. Agr. Farmers' Bui. 1148. Cowpeas: Culture 

and Varieties.
14. U.S. Dept. Agr. Farmers' Bui. 1996. Growing Beans in

the Western United States.
15. U.S. Dept. Agr. Farmers' Bui. 1656. Peanut Growing.
16. U.S. Dept. Agr. Farmers' Bui. 1741. Bur Clover Cul

tivation and Utilization.
17. U.S. Dept. Agr. Farmers' Bui. 1742. Vetch Culture

and Uses.
18. U.S. Dept. Agr. Farmers* Bui. 1803. Culture and Pests

of Field Peas.
19. U.S. Dept, Agr. Farmers' Bui. 1699• Growing Root

Crops for Livestock.
20. U.S. Dept. Agr. Farmers' Bui. 1835. Growing Buckwheat.



21* U.S. Dept. Agr. Farmers1 Bui. 1793• Flaxseed Produc
tion in the Far Western States.

22. U.S. Dept. Agr. Farmers’ Bui. 1728. Flax-Fiber 
Production.

23* U.S. Dept. Agr, Farmers’ Bui. 1645* Sugar Beet Grow
ing under Irrigation in the Utah-Idaho Area.

24« U.S. Dept. Agr. Farmers’ Bui, 1903. Sugar Beet 
Culture in the Intermountain Area.

25. U.S. Dept. Agr. Farmers’ Bui. 1843. Potato Production
in the United States.

26. U.S. Dept, Agr. Farmers’ Bui. 2041. Castorbean Pro
duction.

27* U.S. Dept. Agr. Farmers' Bui. 999* Sweetnotato 
Growing.

28. U.S. Dept. Agr. Leaflet-196. The Ryegrasses.
29. U.S. Dept. Agr. Leaflet 93. Red Clover Seed Produc

tion in the.Intermountain States.
30. U.S. Dept. Agr. Leaflet 119. White Clover.
31. U.S. Dept. Agr. Leaflet 160, Crimson Clover.
32. U.S. Dept. Agr. Leaflet 176, Strawberry Clover.
33. U.S. Dept. Agr. IfiLsc. Pub. 534. Soybeans and Soybean

Products.
34* Univ. of Ariz. Agr. Exp. Sta. Bui. 228. Grass Seed 

Production.
35. Univ. of Ariz. Agr. Ext. Cir. 6 7. Seed Potatoes.

Selection and Disinfection. ’
36. Univ. of Ariz. Agr. Exp. Sta. Bui. 68. Southwestern

Beans and Teparies.
37. Univ. of Calif. Agr. Exp. Sta. Bui. 294. Bean

Culture in California.
38. Univ. of Idaho Agr. Exp. Sta. Bui. 147. Sweetclover:

Growing and Handling the Crop in Idaho.



PART III

REFERENCE MATERIALS 

Types of References

One of the sub-problems of this study v/as to select 
suitable references for both student and teacher use with 
each unit of instruction. A great variety of references is 
available for use in agricultural courses. According to 
Phipps and.Cook a variety of references for use in voca- • 
tional agriculture provides suitable,. up-to-date, and factual 
information and experimental data; provides step-by-step 
procedures in performing farm skills; and motivates student 
enthusiasm and interest in growing into farming.

The following types of references are recommended for 
use in this course: - " .  ̂ .

1. Textbooks on field crops
2. Bulletins and circulars
3* llimeographed materials ,
4. Agricultural magazines
5. Farm newspapers.  ̂ . ,

Bulletins are especially valuable in teaching vocational 1

1. L.I. Phipps and G.C. Cook, A Handbook on Teaching 
Vocational Agriculture, p. 820.
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agriculture for the following reasons:
1 . They are written by men who are specialists 

in their fields.
2. They often contain information which has not 

been published in book form.
3. They often contain specific and detailed in

formation. . ....
4* The information in the bulletins published by 

a state is adapted to the conditions existing 
in that state.

' ' . ’ g5. Many bulletins may be obtained without charge.

Criteria for Selecting References

The references which have been recommended for each 
unit in this course were selected after careful evaluation. 3 /
with the following criteria:

I. Criteria for Evaluating Text and Reference 
Books
A, Nature of content

1 . Accurate, authentic, and up-to-date
2. Adapted to the agriculture of the region
3. Adapted to the immediate and future needsof young farmers
4 . Presents a range of data appropriate to

the abilities of various members of 
the class

5. The content indicates that the author
has a broad understanding of his field 
and its relation to the business of 
farming as a unit

6 . The content included indicates the author
has an understanding of the objectives 
of education, modern trends in philos
ophy, and the laws of learning 2 3

2. Ibid., p. 822.
3. Henry B. Cray, Jr., "Teaching Soil and Water Man

agement in Arizona High Schools," pp. 59-61.



B. Organization and presentation of data '
, 1 . Approach to the problem natural and 

interesting
2. Sequence arranged for best pupil

interest and problem-solving approach
3. Content organized around appropriate

teaching units L r,
Factual information:presented-in clear, concise form

5. Content written on vocabulary level
that the learner can understand

6. Use of graphs, tables, drawings, and
pictures

7* Source and supporting evidence for data 
given

. 8. Appropriate list of references
C. Mechanical arrangement

1. General appearance of the volume
2. Type large and clear, on good stock

of paper
3. Sufficient margin and bold type head

ings for all main topics
4. Illustrations artistic, clear, and tell

a story
5. Cross index complete and easy to use
6 . Binding of good quality

II* Criteria for Evaluating Bulletins
A. Nature of content

1 . Deals with problems important in local
agriculture

2. Technical data appropriate for level of
learning of students

3. Content up-to-date
4 * Application to local conditions 
5. Based on adequate experimental or 

other acceptable data 
6* Improved farm practices specifically 

set up
B. Organization and presentation of data

1. Written in clear, concise form
2 . Organized on a functional or doing basis
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3* Content written on vocabulary level that 
the learner can understand

4 . Use of graphs, tables, drawings, and 
pictures

G. Mechanical arrangement
!• Illustrations clear and appropriate
2* Type large and clear, on good stock 

of paper
3. Information easy to find 

D, Availability
le Available in sufficient quantities for 

class use
2 . Reasonable expense involved in obtain

ing the publication.



IPAST IV 

TEACHING AIDS

Types of Teaching Aids

In addition to printed material, several other types of 
teaching aids are now available that can,be used in teaching 
courses of this nature. The following types of teaching aids 
are recommended for use as tools in carrying out the teaching
learning activities suggested in this study:

1. Audio-visual aids
a. Motion pictures
b. Film strips
o. Charts and graphs
d. Maps
e. Slides

2. Specimen materials
3. Field materials ....... ..

Criteria for Selecting Audio-visual Aids

Selection of the various audio-visual aids that are
recommended for use in this course was made on the basis of

1the following criteria:
I. Criteria for Evaluating Motion Pictures and 

Film Strips
A. Nature of content

1 # Contributes specifically to the unit 
for which it is proposed 1

1 . Henry B. Gray, Jr#, ’’Teaching Soil, and Water Man
agement in Arizona High Schools,” pp. 61-63.

63



2 . Tells the truth without distortion 
3« Limits itself to a definite problem
4. Requires little explanation
5. Authentic and up-to-date
6. Adapted to the agriculture of the

region
B, Organization and presentation

1 . Sequence of photography shows: ad
herence to good educational procedure 

. 2, Shows natural arrangement
3. Shows action in a real setting
4. Presents data interestingly
5. Incites further study and discussion

0 . Mechanics of the film
1 . Photographic quality good; lines sharp,

facts stand out, modern material
2. Length of film long enough to make it

worth while and short enough for ease 
. . of handling it as an educational

technique ,
3. Reasonable cost ; ,

II. Criteria for Evaluating Charts
A. Type of chart

1 . Is the type of chart appropriate to
the data presented? . c

2 . Are the symbols self-explanatory? -- 
3• Are the data easily interpreted?
4. Are the comparisons accurate enough?
5. Are all the essential facts included?

B. Content of the chart ^ ^
1 . Is content appropriate to the subject

or problem?
2 . Are the data reliable?
3 . Are the data up-to-date?
4. Is source of information indicated?
5. Is content sufficiently limited in

scope?
C. Appearance of chart

1. Do the colors attract the eye?
2 . Is the lettering large enough?
3* Is the style of lettering easily read?
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4 . Is lettering well spaced?
5. Is the chart large enough?

List of Films

Films selected according to the above criteria for - 
evaluating motion pictures and film strips have been listed 
for use as teaching-learning activities within the units of 
instruction. The following is a list of these films in al
phabetical order with information on each as to type, showing 
time, source, cost, and content,

1 , "After the Storm”: sound, color, showing 
time 20 min,, (A-C)t available from Allis- 
Chalmers Manufacturing Company, Los Angeles; no 
charge except return postage.

Shows what will be available in the v;ay of 
new machinery when production schedules nake that 
possible, ' .

2, "Agriculture’s New Conquest": sound, color, 
showing time 24 min,; available from Sherman- 
Williams Company; no charge except return postage.

Shows the battle of man against destroyers of 
his plants, how weeds cause losses to plants grown 
by man, the various efforts of man to control weeds, 
history of the development of modern weed killers, 
development of 2-4 ,0 as a weed killer.%

3. "Black Scourge": sound, showing time 10 
min.; available from the Bayer-Semesan Company; no 
charge except return postage.

Shows diseases of grains: stinking smut of
wheat; smut of oats, barley, rye, sorghum, and . * •

2. Washington State Board for Vocational Education,• Visual Aid Guide, n. 1 .
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corn; stinking smut of wheat, enlargement of 
the infected kernel of wheat, germination of the 
smut spores, destruction of the soed or seedling 
by the smut. Shows an enlarged kernel of corn 
being killed by mold, development and perfection 
of ethyl mercury phosphate as a fungicide to con
trol smut, and treatment of seeds with Oeresan. 
Demonstrations show the result of treated versus 
untreated seed with wheat and corn,3

4* "Control of Cotton Insects”: sound, color, 
showing time 40 min., (Hercules Powder Company); 
available from the University of Arizona, #0.50.

A representative of the Hercules Powder Com
pany interviews farmers in the cotton belt from 
the southeast to California. Emphasis is on dust
ing to destroy the harmful insects that attack the 
cotton plant. Shows the insects and how they af
fect tho plant.4

5* “Cotton”; sound, showing time 11 min.
(EBP), Available from the University of Arizona,&L.50.. . • ■ . v ■■ -

Shows making of cotton cloth from the picking 
of the boll in southern fields to the packing and 
shipping of the finished cloth as it comes from the 
looms of a modern mill. Hand picking of cotton is 
contrasted with the work of a modern mechanical 
picker. The cotton is shown being ginned and baled, 
shipped to the mill, where it Is carded, spun into yarn, and woven into cloth.5

6. “Cotton Planting”: sound, color, showing 
time 11 min. (Hoefler) • Available from University 
of Arizona, $3*00. v  ;

Maps and charts show cotton-producing areas in 
the United States and importance of crop in world 
production; better strains developed through re
search; preparation of soil, planting the seed, the 3 4 *

3. Ibid., p. 1.
4. University of Arizona, Moving Pictures. Biennial Announcement . 1950-52. Supplement Mo. 3 , p. 1,
5* Ibid., p. 44.



growing plants, chopping, cultivation by hand 
and by machines; development of the boll, 6

7. "Cotton the Co-op Way": sound, showing 
time 10 min, (USDA). Not listed in the University 
of Arizona film catalogue.

Shows the advantages of membership in a cot
ton cooperative. In addition to ginning for its 
members, many co-ops provide varied services, such 
as providing credit and purchasing seed, feed, and 
other materials. It is a year-round service which 
provides for pooling, grading, storage, and 
selling of the bales.7

• 8 , "Five Bandits of the Cotton Crop": sound, 
color, showing time 10 min. (USDA). Not listed in 
University of Arizona film catalogue.

Cotton growers annually are robbed of 125 
million dollars by destructive insects. The in
sects are the boll weevil, bollworm, fleahopper, 
cotton leafworm, and cotton aphid. In rogue1s 
gallery fashion, these insects are brought up under 
the spotlight for scrutiny and study. So that we 
shall be able to recognize them, we are told how 
each insect comes into being, he begets others, 
how he lives and where he may be found. The film 
ends with a plea to cotton growers to seek from 
official sources information about insecticides 
for the bandits' destruction,®

9. "Gift of Green": sound, color, showing 
time 20 min. (SII), Available from the University 
of Arizona, #0 .50.

Shows how the green plant holds the key to all * 7 8

6• Ibid., p • AA.
7. U.S. Dept. Agr., Motion Pictures of the United States Department of Agriculture. 1951. p . T 8.
8. Ibid.. p. 23.



life on earth. Explains in non-teohnieal lan
guage how the green plant, with the aid of sunlight, builds food from water and air.9

1 0, "Goodbye Weeds": sound, color, showing 
time 13 min. (S-W). Available from the Sherman- 
Williams Company, return postage.

Humorous cartoons show the history of man and 
his attempt to control weeds. * 10 * *

11. "Grain Thieves"$ sound, showing time 10 
min. (Bayer-Semesan). Available from the Bayer- 
Sernesan Company, return postage.

Comparison of healthy and smut-infected bar
ley and wheat heads. Thripe of barley and how it 
damages the plant. Life cycle of smut illustrated. 
Treatment of wheat seed with Ceresan; amounts and 
methods of mixing. Plots showing growth of __
treated versus untreated wheat, oats, and barley. -L

12. "Grain that Built a Hemisphere": sound, 
color, showing time 10 min. (OIAA). Available from 
the University of Arizona, $1,00.

The dramatic story of corn in the cultures of 
the Mayas, Aztecs, and Incas is told by Disney. 
Describes the development of corn from the time it 
grew wild to its present-day cultivation. Shows 
effectively the wide variety of its use today.

13. "Grassland": sound, showing time 3 min, 
USDA), Available from the University of Arizona, ‘0,50.

9.
10.

o£. cit-, 
11. 
12.

University of Arizona, ojd. cit., p. 56. 
Washington State Board for Vocational Education
P‘ 3’ ' 7. . . -
Ibid., p. 2.
University of Arizona, op. cit., p. 56.



Discusses the problem of soil conservation 
on the grazing lands of the arid Southwest. In
teresting photography of sheep and cattle graz
ing on the range. Approved methods of attack on 
the evils of overgrazing.13

14. “Growing Wheatw: sound, showing:time 11 
min. (Simmel-Meservey). Available from the . '' 
Simmel-Mesorvey Company, return postage.14

15. “Harvests for Tomorrow”: sound, showing
time 29 min. (USDA), Available-from University 
of Arizona, #1 .00. -

Shows the need for soil conservation and a 
sound pasture improvement program on New England 
farms that have known a satisfying way of life, but 
continuous drawing of fertility from the soil has 
taken a heavy toil. Soil-building practices in- 
the northeastern states, with emphasis on grass 
and legumes, are shown.15

16. “Hay is What You Make It“: sound, color, 
showing time 2 1 'min. Available from the U.S.
Dept. Agr.; not listed in University of Arizona • 
catalogue.

How to improve the quality of hay by cut
ting it at the right stage of growth; curing it 
properly in order to preserve the green color and 
thus save the vitamins; and retaining the leaves 
to save the proteins. High grade hay is more 
palatable and nutritious and costs less in labor, 
seed, transportation and storage than does low 
grade hay. 13 14 15 16 . ^

1 7. “How Plants Feed": sound, showing time

13. Ibid.-, p. 57. ::
14. Washington State Board for Vocational Education op. oit,, p. 6.
15. University of Arizona, op. d t ., p.; 58.
16. U.S. Dept. Agr., o&. oit., p. 27.
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8 min. _ Available from the University of Ari
zona, $1.50.

This film is intended to form part of a 
broad outline of the fundamental principles of 
biology describing the properties of living 
matter, 'including food and the methods of assimi
lation in plants. These scenes of the growing 
plant, growing root, osmosis, function of leaves, 
examples of stomata in different plants, activity, 
of guard cells surrounding stomata during a 
period of sunshine, plastids from cabbage leaf 
showing ohloroplasts, chloroplasts in Canadian 
pondweed, and crystals forming from concentrated 
solutions of some of the many substances which 
plants form. 17 ■ . :. .

18. "How Seeds Germinate": silent, showing 
time 9 min. (USAD). Available through U.S. Dept. 
Agr.; not listed in University, of Arizona catalogue.

Shows the actual germination of crimson 
clover and spring vetch over periods from 3 to 7 
days. Unusual slow-motion screen.studies of plant 
growth, made by taking pictures at intervals of 
3 to 7 minutes. 17 18 : •

19* "Hunger Signs": 2 reels, sound, color 
(National Fertilizer Assn.); available from Soil 
Conservation Service, Albuquerque, New Mexico; ' 
no charge except return postage.

The effect of nutrient deficiency in plants. 
Illustrates virgin soil and its history. Shows ; 
graphically the raw materials required to produce 
100 bushels of corn. Contains pictures of plants 
and animals suffering from malnutrition. The 
causes and methods of treating nutritional defi
ciencies are outlined.

20. "Hay": sound, color, showing.time 40 
min. (Allis-Chalmers); available from Alii3- 
Chalmers Company, return postage.

1 7. University of Arizona, oj>. oit., p, 61.
18. U.S. Dept. Agr., on. oit.. p. 28.
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The latest haying methods are shown, the 
value of hay as an income crop, new storing 
methods. ..

21. MInside Story": sound, showing time 15 
min, (Allis-Chalmers); available from Allis- 
Chalmers Company, return postage. ;

A discussion of modern methods of harvesting, 
the All Crop way. This is a close, interesting . 
analysis of this subject, showing all the latest 
developments. . , ’ : -.

22. "In the Clover": sound, color, showing 
time 20 min.; available from the American Potash 
Company, return postage.

How specialists can help on pastures and pas
ture management• A visit to.an experiment:station 
to see a ladino clover pasture in production. It 
gives a brief history of ladino clover. Ladino 
mixed with grass seed is a permanent and hardy pas
ture and makes good silage or hay. Importance of 
preventing over-grazing, and ladino clover as a 
good orchard cover crop and green forage for poultry 
is shown. Good fertilization and management make 
ladino a very successful crop,19

23, "Just Yesterday": sound, showing time 10 
min. (Allis-Chalmers); available from Allis-Chaliners 
Company, no charge except return postage.

A short, interesting story of the development 
of harvesting machines, from the hand scythe of 
the middle ages to the modern All Crop methods of 
today. .. :

2L, "Keep Your Eye on the Soil": 2 reels, 
sound (John Deere & Company); available from the 
Soil Conservation Service, return postage.

19. Washington State Board for Vocational Education, op. oit.. p. 12.



"Take care of the land if you want it to 
take oare of you" is the theme of this educational 
film on soil management and good farming methods.
It shows the forms of land abuse which have led to 
the depletion of millions of acres of once- 
productive farm land. It depicts‘graphically how 
much of tho essential elements various kinds of 
crops take out of the soil and shows how these 
nutrients must be put back in through use of 
fertilizers, green manure crops, crop rotations 
and other good soil practices. The various soil 
and moisture conserving measures such as terrac
ing, contouring, strip cropping, grassed waterways, 
and stubble mulching are described and a plea made 
for cooperation with the local soil conservation 
district.

25. "Killing Weeds with 2,4-0": 2 reels, 
sound, color, showing time 16 min. (USDA), Avali
able through the U.8 . Dept, of Agr.; not listed in 
University of Arizona film catalogue.

Shows how to use the chemical weed killer 
2 ,4-D safely and with telling effect. Cautions • 
against use of 2 ,4-D in the garden; and tells how 
wheat, rice, and corn, among other crops, may be 
weeded with this chemical. It explains good 2 ,4-D 
mixtures and spraying techniques. Many common 
weeds are shown before and after spraying

26. "Know Your land": 1 reel, sound, color, 
showing time 10 min. (USDA); available from Soil 
Conservation Service, Albuquerque, New Mexico; no 
charge except return• postage• v ,

Presents in a simple way the principle of 
land classification. It identifies the eight 
classes of land and points out that each land 
class has its proper use and treatment, (Not atechnical film.)2i

20. U.S. Dept. Agr., op. pit., p. 30.
21. Ibid., p. 31.



27• ,fLeaves”: sound, showing time 10 min. 
(EEF); available from the University of Arizona, $1.50:

Significance of leaves in relation to all 
forms of life. Relationship of plant leaves to 
other parts of a plant— roots, stems, and flowers. 
Types of leaves and essential parts of the typical 
leaf. Microscopic views of cross section of 
leaves. Photosynthesis explained by animated draw
ings. Several plant structures which are essentially modified leaves. 22

28. "The Life of Plants": sound, showing 
time 13 min. (USDA); available from the Soil Con
servation Service, Albuquerque, New Mexico; no 
charge except return postage.

Shows by time-lapse photography the growth 
of a seed from the time it falls to the ground 
until it has developed into a full-grown plant. 
The different stages, characteristics, and devel
opment of the different parts of the plant in 
process of growth are explained. Use of magnify
ing lenses for. photography brings, out important 
botanical details,23 . . ' % V .

29. ’’Life of the Soil": 3 reels, sound, color 
(National Fertilizer Association); available from 
the Soil Conservation Service, Albuquerque, New 
Mexico; no charge except return postage.

Emphasizes the need for a balance in nature 
to attain conservation. Explains the life pro
cesses in the soil with the alternating cycle of 
life, death, and decay. Explains how plant foods 
in- great quantities must be put back in the soil. 
to replace the tremendous amounts taken out by 
crops and erosion. Commercial fertilizers can 
only supply a small part of the nutrients needed. 
Conservation farming, by adding organic matter in 
residues and green manure crops, along with regu
lar fertilizers, is the best way of keeping the

22. University of Arizona, op. cit., p. 66.
23. U.S. Dept. Agr., op. cit., p. 31.



soil productive,^.

30. "Machine Placement of Fertilizer": 800 
ft., silent, color (American Potash Institute); 
available from University of California, Depart
ment of Visual Instruction, 813 South Hill Street, 
Los Angeles, no charge,

Shows-machine application of fertilizers to 
lettuce and sugar beets. - Shows' various types of 
machines used, including-one .that lifts up the 
lettuce beds and places a ribbon of fertilizer in 
one operation.

31. "Men 7/ho Grov; Cotton": sound, color, show
ing time 20 min. Available through U.S, Dept. Agr.; 
not listed in the University of Arizona film cata
logue. v ' ■ ' ■ ' ‘

: ■ - V', . " . " . '' ' '. -- •
This picture shows the gaiety of the cotton 

carnival, cotton*s contribution to the national 
economy, ups and downs of life in the cotton belt, 
Southern industrial expansion, new uses for cot
ton, -and what cotton growers are doing to meet 
increasing foreign competition. Produced in co
operation with agricultural extension services 
of ten cotton states,25

32. "More Food from Fewer Acres": 2 reels, 
sound, color (1.1. Case Company); available 
from the Soil Conservation Service, Albuquerque, 
Hew Mexico; no charge except return postage.

Describes the use of modern machinery and - 
methods for greater food production on American 
farms— especially adapted to irrigation areas and 
other intensive farming regions.

33* "More Grain in the Grain Tank": sound, 
showing time 13 min. (John Deere Co.); available 
from the John Deere Company, no charge.

2Z>• Soil Conservation Service, Motion Picture Catalogue, p. 1 3. . / . “  ~
25. U.S. Dept. Agr., op. cit.. p. 33.
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Requirements for good combining. Testing 
the ripeness of the grain; testing moisture con
tent with a moisture meter; adjusting the cylinder 
speed. A cross-section diagram shows the inter
nal operations of a combine. Adjustment of the 
cutter-bar for varying heights of grain. Varia
tions in cylinder speed for different crops. Ad
justment of the blower for good cleaning of the 
grain. Storing the combine: care of the canvass, 
removal and care of the belts; repairing the 
sickle and aligning the putter-bar; cleaning the 
interior of the combine.2o

34. "Nitrogen Cycle": silent; available from 
the University of Arizona, §1 ,0 0.

How plants utilize nitrates from the soil to 
grow foods used by men and animals. How certain 
plants synthesize nitrates by using the nitrogen 
from the air to feed bacteria in the roots. How 
the waste products from animals are returned to 
the soil as nitrates through the use of fertili
zers which are acted upon by soil bacteria, there
by completing the nitrogen cycle. The value of 
fertilizers to the farmer.27

35. "Pageant of Progress": sound, color, 
showing time 20 min. (JIG); available from the 
University of Arizona, §0,50.

Filmed at the 3".I. Case exhibit at the Wis
consin Centennial Exposition in 1948, film shows 
the development of the plow from the primitive 
forked stick to the modern tractor-pulled disk 
.plow. Shows also the development of the thresh
ing machine from the flail to the combine harvester's

36. "Permanent Agriculture": 3 reels, sound, 
available from the Soil Conservation Service,

. - - 26. Washington State Board for Vocational Education,
0£. oit., p. 1 2.

27. University of Arizona, op. cit., p. 7 4.
28. Ibid., p. 76.



Albuquerque, New Mexico; return postage.
Tells the story of land settlement and land 

abuse in this country in an interesting and dra
matic manner. Emphasizes the millions of eroded 
and abandoned acres. Stresses the work of Soil 
Conservation Service and soil conservation dis
tricts in developing a new pattern on the land 
for a permanent agriculture.2"

37• "Plant Growth": sound, showing time 10 
min. (EBP); available from the University of Ari
zona, §1 .50.

Describes the complete life cycle of the pea 
plant. Time-lapse photography shows the opening 
of the flower, seed germination, and the growth of 
root, stalk, and tendrils. Close-ups reveal the 
essential floral parts and the function of insects 
in cross-pollination. Animation illustrates the 
process of fertilization, and photomicrography 
reveals the streaming of protoplasm in growing 
pollen tubes.30

-:38.- VPlant Life": sound, color, showing time 
19 min. - " ' " . -
' Time-lapse photography showing plants manu
facturing food, seeds sprouting, and opening of 
flowers. It shows the fertilization of flowers and 
how pollen is carried.

39. "Plant Speaks, Through Leaf Analysis": 
sound, color, showing time 15 min. (American Potash 
Institute); available through the American Potash 
Institute at no charge.

Shows the technique of making leaf analysis for 
determining plant nutrient deficiencies in the 
soil. Several types of deficiency are shown.

29o Soil Conservation Service, op. cit.. p. 16. 
30. University of"Arizona, 0£. cit., p. 78.
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' 4 0. "Plant Speaks, Through Deficiency Symp
toms "resound, color, showing time 20 min. 
(American Potash Institute); available through 
the American Potash Institute at no charge,

,Shows the plant s ymptoms for several dif
ferent crops that indicate nutrient deficiencies 
in the soil.

41* "Potatoes Unlimited”: soundV color, show
ing time 45 min. (Union Pacific Railroad); avail
able throi^h University of Washington.

A complete story of the practices of potato 
production in the Northwestern states.31

42. "Putting Plant Pood to Work”: 800 ft., 
sound, color (National Fertilizer Assn.); avail
able from the National Fertilizer.Association,
616 Investment Bldg., Washington, D.O., no 
charge. ..
■ Includes the development of fertilizer appli
cation, the problems encountered, the experimental 
organization required to do constructive work, 
the -movement of fertilizer in the soil under dry 
and wet conditions (animated), and results ob
tained by experiment stations and farmers using 
the better methods of application. .

, -43 * "Bioher Range Rewards”: 3 reels, sound,
color, showing tin© 30 min. (USDA); available 
through Soil Conservation Service, Albuquerque, 
New Mexico;' pay only return postage.

A western cattleman, on the advice of a 
neighbor, goes to the Jornada Experimental Range 
near las Cruces, New Mexico, seeking help. His 
range has become badly run down. The director of 
the experimental range gives practical advice, 
drawing on experience and tests in several states. 
He emphasizes the importance of (1 ) grazing only 
the number of.animals for which there is

31. Washington State Board for Vocational Education. Visual Aid Guide. p. 16.



abundant grass, (2 ) grazing only when the range 
is ready for use, and (3 ) distributing theocat
tle so that the range is grazed uniformly.3%

44• "Roots of Plants”: sound, showing time 
10 min. (EHE1); available from the University of 
Arizona, $1.50. . •

Presents examples of tap, fascicled and fi
brous roots, and treats their structure and func
tions. Time-lapse photography portrays the growth 
and sensitivity of primary roots and root-caps. 
Photomicrography makes visible the passage of a 
root through the soil and the movement of proto
plasm in a root hair. An osmosis experiment is 
demonstrated and process later interpreted by 
animation. The formation and storage of starch 
and sugar are explained.33

45* "Save Grain with Better Hay"; sound, 
showing time 20 min.; available from the Allis- 
Chalmers Manufacturing Co., Los Angeles; no 

, charge except return postage.
Shows the value of good quality hay. A com

panion film to "Hay." These two films give much 
information on producing good quality hay. .

46. "Save the Soil": sound, showing time 10 
min. (USDA); available from the University of Arizona, ^0.50, or through the Soil Conservation Ser
vice , Albuquerque, New Mexico, pay return postage.

Various ways of conserving soil fertility; 
terracing and cover-cropping to prevent erosion; 
crop rotation; use of legumes for nitrogen build
ing; control of waste caused by fire: use of manures and commercial fertilizers.34

32. U.S. Dept. Agr., o£. cit., p. 39.
33. University of Arizona, op. cit., p. 83.
34. Ibid., p. 85.



47• "Seed Dispersal": sound, showing time 
12 min. (EBP); available from the University of 
Arizona, &1.50.

Portrays the dispersal of plant seeds by 
wind; transportation by animals; and propulsion 
from seedcases. Close-ups show the structure and 
movements of a number of plants. Microscopic 
enlargements make visible the hook and spike at
tachments which facilitate dispersal of some 
seeds. Time-lapse scenes reveal the uncanny 
movements of the various seeds moving about, 
germinating, and sprouting. .

4 8. "Soy Bean Story": sound, color, showing 
time 20 min.; available from the Allis-Chalmers 
Manufacturing Co., Tractor Division, Los Angeles; 
no charge except return postage.

Gives quite a complete story on the produc
tion of soy beans in the United States.

4 9. "Sugarcane": sound, showing time 22 min. 
(USDA); available through the U.S. Dept. Agr.

Traces the rise and decline of the sugarcane 
industry in Louisiana, and the subsequent intro
duction and development of disease-resistant 
varieties and other improvements resulting from 
the cooperative research of Federal and State 
agencies,.which have gradually rehabilitated the 
sugar industry. Shows in interesting detail how 
sugarcane is grown and harvested, and how sugar is manufactured.35

50, "Wizards ofSvalov": sound, showing 
time 15 min. (USDA); available from the Univer
sity of Arizona, 40.75.

' Shows scientists of Swedish Seed Union at 
Svalov at work; illustrates changes in plant im
provement by selection, scientific crossing, ex- . 
posure of seeds to x-ray and chemical treatment.3°

35. U.S. Dept. Agr., o&. cit., p. 41.
3 6. University of Arizona, op. cit.. p. 89,

23 ilia
-



PART V

SUMMARY AND RECOMMENDATIONS 

Summary

1 « The agricultural areas served by Eastern Arizona 
Junior College were determined through a survey of the rec
ords of all agricultural students who have attended this 
institution since 1925.

2. The major crops grown in these areas were then de
termined through census data, University of Arizona publi
cations, and interviews with agricultural specialists and 
progressive farmers in the respective areas.

3. On the basis of this information and a study of
recent publications on field crops, a course of study in 
crop production was developed consisting of the following 
ten units of instruction: (l) general knowledge of field
crops; (2 ) basic crop production practices; (3 ) production 
of corn; (4 ) production of sorghums; (5) production of wheat; 
(6 ) production of barley; (?) production of other small-grain 
crops; (8 ) production of alfalfa; (9) production of cotton; 
and (1 0) general crop information in other field crops of 
minor importance in the area.

4 . The content for each unit of instruction was se
lected on the basis of abilities to be developed by students

80
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for understanding, appreciation, performance of manual 
skills, and making managerial decisions in the production of 
field crops.

Teaching-learning activities were selected in each 
unit for developing these abilities. These activities are 
of the following nature: (a) use of audio-visual aids,
(b) field trips, (c) demonstrations, (d) study of specimen 
materials, (e) student participation in collecting real ma
terials, (f) conducting experiments, and (g) performance of 
farm operations.

6 . A list of films was selected and evaluated for use 
as teaching aids in this course of study. The films were 
listed alphabetically by title with information as to type, 
showing time, source, cost, and content.

7. A list of student and teacher references was se
lected and evaluated for each unit of instruction. These" 
references are listed alphabetically by author's last name 
for textbooks and by source for bulletins, circulars, and 
mimeographed materials.

Recommendations

The following recommendations are made as a result of 
this study:

1. Units of instruction, including the abilities to 
be developed, related information, and the suggested teaching
learning activities developed in this study, should be used
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as a guide for teaching the course in crop production at 
Eastern Arizona Junior College.

2. This course of study should be further evaluated 
and improved for use.at this institution after it has been 
used as a guide for teaching the course in crop production 
for a period of one year.

3 . Procedures similar to those used in this study . 
should be used for developing courses of study in the other 
areas of agriculture now being offered as a part of the two- 
year terminal curriculum in agriculture at Eastern Arizona 
Junior College.

4. Suggestive time schedules for the various units
should be developed after using this course of study for one

. .

year or more.
5# The course of study in crop production included in 

this report with some modifications could be used as a guide 
for constructing similar courses of study in other colleges 
which offer terminal curricula in agriculture.
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