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CHAPTER 1
INTRODUCTION

The Vocational Education Act of 1963, Public Law 88-210, provided
opportunities for schools to develop and offer new programs of
vocational education not previously reimbursed under earlier vocational
acts. Prior to 1963, the primary objective of most vocational agri-
culture programs offered through the nation's secondary schools was to
prepare future farmers and to upgrade the proficiencies of present
farmers. The changing needs of society and the technological revolution
on farms in recent years have caused new demands to be placed on
vocational education. Vocational education in agriculture has been
redefined to include the off-farm occupations which require knowledges
and skills in agriculture. One of the fields of agriculture which
offers many employment opportunities is the field of ornamental
horticulture.

Statement of the Problem

The central problem of this project was to promote the teaching
of vocational ornamental horticulture in secondary and post-secondary
schools of the midwestern section of the United States through a
training institute and a curriculum development program.

Significance of the Problem

Prior to 1963, virtually no high schools in the Midwest were
offering vocational education programs in ornamental horticulture.
For example, in Illinois, there were no reimbursed programs in
vocational ornamental horticulture at the secondary or post-secondary
level until the 1965-66 school year. The development and growth of
these new programs in most other midwestern states have been non=-
existent or extremely slow.

In large urban schools and suburban schools where vocational
ornamental horticulture should thrive most vigorously there is usually
no agriculture teacher to lead the way in program development.
Teachers and administrators who do not have an agricultural background
are 'often not aware of the growing need for trained workers in
ornamental horticulture or else they still conceive of vocationzl
agriculture in the narrow sense of training for farming.

Industry desperately needs and wants employees trained in green-
house, nursery, turf, garden center, and landscape maintenance skills.
Workers are needed at the skilled, technical, and managerial levels.
Four-year colleges and universities are tooled up to provide professional
training at the baccalaureate level or above. These institutions do not
wish to start vocational programs for subprofessiunal workers.
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The typical teacher of vocational agriculture in the midwestern
states has not been prepared, either by experience or training, to
teach ornamental horticulture. He is usually a farm-oriented teacher.
Furthermore, most institutions vhich prepare teachers of vocational
agriculture have not developed teacher education programs to prepare
specialist teachers in ornamenctal horticulture.

In many states the area school is a new development on the
educational scene, and the junior college movement is spreading
rapidly. Vocational ornamental horticulture programs can meet
many of the needs which such institutions are obligated to serve.

It is imperative that vocational ornamental horticulture be
developed as a part of the nation's public schocl programs. Beauti-
fication of the nation's highways, grounds, and parks and the
preparation of workers who can utilize the new knowledges and skills
which are constantly flowing from experiment stations and research
laboratories is a matter of great national concern. By the same
token, it seems doubtful that we can ever achieve thée American
dream of developing each human being to his fullest potential until
vocational curricula include a wide spectrum of programs which match
the interests and capabilities of every segment of the population.

Purposes
The major purposes of this project were as follows:

1. To provide a group of 30 teachers with an intensive period
of preparation in ornamental horticulture and curriculum
development.

2. To assist institute participants in the development of
teaching plans and instructional materials.

3. To prepare ornamental horticulture units and laboratory
exercises for student use in schools of the Midwest.

4. To field test instructional materials and student
materials in schools of the Midwest.

5. To follow up and evaluate ornamental horticulture programs
conducted by teachers who participated in the summer
institute.

The project was designed to include a training phase, a service
phase, and an evaluation phase. The training phase wss developed as
a four-weeks, summer institute for 30 selected vocational teachers
from the Midwest. The service phase was planned to produce curriculum
materials for teachers and students to use on a trial basis. The
evaluation phase was designed to determine the effectiveness of the
summer institute and the curriculum materials.




Research Related to the Problem

In most states of the Midwest, surveys have been conducted to
determine the job opportunities in the field of agriculture and the
knowledges and skills needed to perform these jobs. Usually, these
surveys have shown that there is a growing demand for employees in
nurseries, greenhouses, golf courses, parks, garden centers, and
landscaping businesses. The demand for qualified workers is especially
strong in suburban areas, areas near or in urban centers, and areas
where personal incomes are high.

A review of certain social and economic trends also justifies
the need for developing vocational education programs in ornamental
horticulture. Some of these trends which have implications for the
ornamental horticulture industry are as follows:

1. Population shifts in the Midwest have been from rural
areas to urban and suburban areas. Residential building
requires landscaping services and huge supplies of plant
materials.

2. Americans are enjoying increased amounts of leisure time
which is being used for golfing, gardening, and other
activities closely related to the ornamental horticulture
industry.

3. New interstate highways have been built and are planned
for future construction. When federal funds are used to
build highways, a certain percentage of these funds must
be spent for beautification and landscaping.

4. Americans are becoming more interested in beautifying the
countryside. More emphasis is being placed on improving the
aesthetic aspects of the environment.

5. Many homeowners are emploving service workers to maintain
their lawns and plants. This is a part of the increased
demand for service-type workers which has affected most
occupational fields. '

In the United States, homeowners spend approximately three billion
dollars per year on lawns. There are more than 6,500 golf courses in
the United States and the average annual expenditure for agricultural
chemicals is $6,250 per course.

Ornamental horticulture is a thriving field of business in most
midwestern states. More than a million rose bushes are sold in
Minneapolis and St. Paul each year. Illinois ranks second among the
50 states in the sale of cut roses and first in the nation in the annual
sales of deciduous shade trees. In Minnesota, there are more than




350 retail and wholesale florist establishments doing an annual
business of $25,000,000. Additional statistics ccr. be quoted to
describe the importance of ornamental horticulture businesses to
the economies of other midwestern states. The approximate value
of nursery products sold annually in the north central states is
more than $43,000,000, and the approximate value of cut flowers,
.potted plants, florist greens, and bedding plant grown in the
north central states is more than $96,000,000.

The number of dealers licensed to retail nursery stock in
Illinois has increased 2% percent during the past five years, and
the number of nurseries licensed to grow and wholesale nursery
plants in Illinois has increased 31.7 percent during the past five
years,l/

In one state, it was determined that 22 percent of the total
number of off-farm agrictitural employees were employed in the field
or ornamental horticulture.2/

1/ Dillon, Roy D. Comparison of Certain Abjlities Needed by Workers

in Licensed Nurseries and Licensed Ornamental Horticulture
Businesses, Thesis, Ed.D., 1965, Library, University of Illinois,
Urbana, Illinois.

g/ Judge, Homer V. Employment Opportunities and Needed Competencies
in Off-Farm Agricultural Occupations in Massachuset.s, Research
Report, 1965, Department of Education, Boston, Massachusetts.
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CHAPTER 11

PROCEDURES

Outline of Activities Completed

The activities that were carried out during the conduct of this
project were as follows:

1. Training activities

a. Selection of tezachers
b. Development of the institute program
c. Conduct of the institute program

2. Service activities

a. Preparation of teachers' source units
b. Preparation of laboratory exercises
c. Preparation of other teaching aids

| 3. Evaluation activities

a. Evaluation of institute program

b. Evaluation of curriculum meterials

c. Suxrvey of 1965-66 and 1966-67 programs conducted in
schools where institute participants were employed
and survey of 1967-68 plans

d. Staff visitations to schools

e. Follow up, evaluation meeting for institute participants

Training Activities

A summer institute for 30 vocational teachers was held on the
University of Illinois campus from June 21 to July 15, 1966. Teachers
w.a0 attended the institute were from Illinois, Indiana, Kansas,
Kentuckv, Michigan, and Missouri.

Selection of teachers. The summer institute was publicized by
means of an institute brochure sent to teacher educators and super-
visors of agricultural education in 13 midwestern states. These
teacher educators and supervisors were asked £o nominate experienced
teachers from their states who might benefit {rom and make use of the -
institute program. Both the letter and the trochure sent to state
staff members have been included in Appendix A.

One hundred sixty-one teachers who had been nominated by state
supervisors of agricultural education or teacher educators in agri-
cultu:al education were invited to apply for admission to the institucte
by completing an application form (see Appendix A). Each teacher who
had been nominated was also sent an institute brochure.




Thirty teachers and eight alternates were chosen from a group of
75 teachers who applied for the institute. The selection process
was conducied by an institute advisory committee consisting of two
staff members from the Division of Agricultural Education, two staff
members from the Department of Horticulture, two staff members from
Vocational Agriculture Service, University of Illinois, and two state
supervisors from the Agriculture Occupations Division of the Illinois
Office of Public Instruction. The information supplied by teachers
on their application forms plus information collected from personal
telephonre calls to certain high school administrators and state
leaders in agricultural education was used by the committee to select
prospective participants for the institute. Two of the 30 teachers
were employed at junior colleges, and the others were employed in
high schools or area secondary schools. The major criteria used in
the selection process were the ability of the teacher to make use
of the institute program in developing a program of vocational orna-
mental horticulture and the opportunity of the teacher to develop or
improve an instructional program in his local school district.

Appropriate letters were sent to all teachers chosen by the
advisory committee as well as to those who were not invited to
participate in the institute (see Appendix A). Prior to the start
of the summer session four alternates were substituted for teachers
who decided they conld not attend the institute.

Development of the institute program. Teachers who attended the
summer institute at the University of Illinois were enrolled in two
four-weeks courses. Horticulture 200C, Special Problems in Ornamental
Horticulture, was scheduled from 8:00-11:00 a.m., five days per week
and included the following areas of instruction:

. Plant propagation

. Greenhouse management

Nursery management

. Turf management

. Arboriculture .

. Ornamental gardening and landscaping

AUV EWN =

Each area was taught by a specialist from the Division of
Floriculture and Ornamental Horticulture who used field and laboratory
exercises as well as lecture-discussion procedures in his instructional
program. One of the highlights of Horticulture 200C was a two-day
field trip to the Chicago area to observe operationc at nurseries,
greenhouses, a garden center, a turf farm and research station, and
an orchid production center. The institute participants were accompanied
on this field trip by Prof-.ssor John B. Gartner, Chairman of the
Division of Floriculture and Ornamental Horticulture, who planned and
conducted the tour.




A second course entitled Votec Education 459, Workshop in
Curriculum Development, was scheduled from 1:00 to 3:00 p.m., five
days a week and included the following areas of instruction:

1. Developing instructional programs in ornamental
horticulture

Developing course outlines

Developing teaching outlines and laboratory exercises
Conducting ornamental horticulture programs in area schools
Selecting teaching aids and references

. Planning and supervising experience programs

. Evaluation and committee reports
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Votec Education 459 was taught by the project director with
assistance from Mr. Ernest Stedge, teacher of ornamental horticulture,
West Nyack, Kew York. Mr. Stedge served as a consultant in Votec
Education 459 during the second week of instruction.

The primary purpose of Votec Education 459 was to develop
teaching unjts which were related to the content taught in
Horticultuye 200C. The period of time from 3:30-5:00 p.m. each
day was earmarked as time for committee work and individual
projects. The project director was available for conferences and
consultation during this period.

Teachers received three semester hours of undergraduate credit
for Horticulture 200C and % unit of graduate credit for Votec
Education 459.

Conduct of the institute program. Of the 30 teachers who attended
the institute, nine were from states other than Illinois and 21 were
from Illinois. Invitations to attend the institute were extended to a
teacher from Minnesota and a teacher from Iowa but theses teachers were
gnable to participate. The 30 teachers who completed the institute
program and the schools where they were employed are as follows:

Donald Bavrett, Harvard High School, Harvard, Illino:is

James Becker, Amboy High School, Amboy, Illinois

Lewis Brown, Poplar Bluff High School, Poplar Bluff, Missouri
Robert Brown, De Kalb High School, De Kalb, Illinois

W. C. Brokaw, Geneseo High School, Geneseo, Illinois

Joe Chumbler, Heath High School, West Paducah, Kentucky
Wiiliam Cinnamon, Brimfield High School, Brimfield, Illinois
Glenn Curl, Rochelle High School, Rochelle, Illinois

Josepn Dallon, Woodrow Wilson Junior College, Chicago, Illinois
Robert Dorch, Lincoln High School, Lincoln, Illinois
Patrick Dougherty, Grand Blanc High School, Grand Blanc, Michigan
Alice Dries, Danville Junior College, Danville, Illinois
Wiiliam Eagleton, Alton High School, Alton, Illinois

Walter Ellison, Virgie High Schocl, Virgie, Kentucky

Dean Finch, Forreston High School, Forreston, Illinois

Clacrence Fluegel, Oswego High School, Oswego, Illinois
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Justin Graves, Bloomington High School, Bloomington, Illincis
Irving Huggins, Ho-No-Ne-Gah High School, Rockton, Illinois
Donald Mayer, St. Clair High School, St. Clair, Michigan
Royal McCormick, Rock Falls High School, Rock Falls, Illinois
Robert Mills, Manteno High School, Manteno, Illinois

Rolla Mitchelle, Villa Grove High School, Villa Grove, Illinois
Edwin Sauer, Fisher High School, Fisher, Illinois

Arthur Schick, Sterling High School, Sterling, Illinois

Dale Smith, Erie High School, Erie, Illinois

Albert Tieken, Dixon High School, Dixon, Illinois

Michael Yocam, Paola High School, Pacla, Kansas

Each teacher was paid a $300 stipend and travel expenses for one round
trip from his home to the University of Illinois. Service fees, lab-
oratory fees, and tuition were paid or waived for all participants.

The teachers agreed to attend the institute program and to try out

and evaluate certain curriculum materials which the research staff
planned to develop. Also, the institute participants agreed to furnish
research data as requested by the project director during the 1966-67
school year. The teachers were encouraged but not required to live
together in a university dormitory reserved for institute participants.

During the institute period teachers were involved in a number
of field trips and special activities which were carried out as a
part of Horticulture 200C and Votec Education 459. One of these
activities was a two-day field trip to northern Illinois to visit
ornamental horticulture businesses. The group traveled by charter
bus and visited the following horticultural operations:

. Bork Nursery, Onarga, Illinois

. Warren's Turf Nursery, Palos Park, Illinois

. Hausermann's Orchids, Inc., Elmhurst, Illinois

. Amley's Flowerland and Garden Center, Chicago, Illinois
. Charles Fiore Nurseries, Prairie View, Illinois

. George Weiland Greenhouses, Prairie View, Illinois

. D. Hill Nursery, Dundee, Illinois
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The field trip was arranged by Professor John B. Gartner who selected
the businesses to be visited and served as tour guide.

Other special activities which teachers participated in as a part
of the institute program were a field trip to Danville Junior College
to observe a vocational ornamental horticulture program at the post-
secondary level and discussion sessions with Mr. Ernest Stedge, Head
of Ornamental Horticulture, Rockland County Center of Technology and
Education, West Nyack, New York.

In Votec Education 459, committees were formed to represent the
major area of content. The areas for which committees were formed were
arvoriculture, nursery management, greenhouse management, turf manage-
ment, plant propagation, landscaping, and flowers and ornamental plants.
Each committee member was required to prepare a teacher's source unit
following an outline developed by the class. The 30 source units were
later revised by the research staff, duplicated and sent to all institute
participants for field testing and evaluation.
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A collection of reference books, manuals, and other teaching aids
was made available to teachers for study and review. The class wmembers
ordered and paid for personal copies of The Ball Red Book and free
copies of florist supply and plant catalogues were handed out. Several
handouts were distributed to class members by resource persons and
materials from various states were exchanged by teachers in the class.

During the summer institute members of the research staff collected
descriptive data on each of the school programs represented by the insti-
tute participants. The research staff also used the institute participants
as a sounding board to find out what kinds of curriculum materials would
be most useful in their schools.

Service Activities

The major types of service activities performed by the project
staff were the preparation and revision of source units, preparation
of laboratory exercises, and preparation of other teaching aids.
Services were also performed by project staff members during visits
to schools where teachers were employed but the primary purposes of
these visits were to evaluate the curriculum materials developed by
the research staff and to evaluate the effectiveness of the summer
institute. )

Preparation of teachers' source units. As described earlier in
this chapter each teacher was charged with the responsibility of
developing a source unit during the summer institute. The titles of
the 30 source units prepared by teachers were as follows:

P Iy

Plant Propagation

Selecting growing mediums

Studying plant growth and development (plant processes)
Propagating plants asexually

Propagating plants sexually

Selecting and using plant growth substances

Flowers and Floral Arrangements

Storing and caring for cut flowers
Arranging bouquets and floral pieces
Judging flcwers

Greenhouse Management

Soil sterilization

Transplanting seedlings and cuttings

Controlling light, temperature and humidity in greenhouse
or climatarium

Special structure for greenhouse management

Propagating greenhouse plants

Forcing lilies fur Easter




Turf Management

Establishing a lawn by seeding
Sodding lawns

Maintaining the established lawm
_Renovating lawns

Arboriculture

Identification of trees and shrubs
Selecting trees and shrubs

Cultivating and mulching trees and shrubs
Fertilizing trees and shrubs

Nursery Management

Planting, transplanting, pruning and training nursery crops
Nursery container production

Maintaining soils in the nursery

Establishing and preparaing the nursery site

Landscaping

Developing landscape designs

Landscape planning and drawing
Constructing terraces, ponds and pools
Landscape maintenance

The outline which teachers were asked to follow in preparaing their
source units was as follows:

Name of problem area or unit

Srade level to be taught

Teaching objectives ,

Estimated number of class periods required

Content outline

Suggested ways of starting problem area

Suggested list of questions to bz answered

Suggested list of laboratory exercises

Suggested student references {indicated pages to be studied)
Suggested teaching aids, equipment, and materials
Suggested special activities including field trips, class
projects, experience program activities, and school
service projects.
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At the close of the summer session each source unit was edited by the
research staff, mimeographed, and distributed to the 30 institute
participants and 24 additional teachers who agreed to help field test
the units. The selection of the group of 24 teachers and the process
used in evaluating the source units has been described more fully in
the evaluation section of this report.
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During the spring semester of 1966-67, the resecarch staff began
to revise the source units incorporating suggestions and amendments
received from teachers in the field. A decision was made to consolidate
the 30 source units into seven source units and to rewrite certain
sections completely. The final revision of the source units was com-
pleted during the summer of 1967, and appears in this report as
Appendix B.

Preparation of laboratory exercises. The preparation of labor-
atory exercises for student use was begun during the summer of 1966
and continued throughout the 1966-67 academic year. By the first
week of September 1966, each institute participant and each of the
24 teachers in a volunteer group had received copies of the following |
exercises:

1. Effect of lack of minerals on plant growth

2. Effect of seed germination in different media

3. Effect of presoaking on seed germination

4. Germinating seeds

5. Transplanting seedlings to pots

6. Effects of different media on rooting

7. Effects of different media and rooting compounds on rooting

8. Formation of roots by air-layering

9. Softwoou cuttings

0. Simple layering

1. Effects of different watering intervals on plants growing

in different media

12. Rate of transpiration

13. Overgrowth induced by the application of chemicals

14. Rooting of kalanchoe piannata (bryophy11lum)

15. Effects of light on photosynthesis

16. Effect of a deficiency and additional carbon dioxide on
plant growth :

17. Effect of filtered light on photosynthesis

18. Effect of different light colors on phototropism

19. Effect of oxygen deficiency and excess oxygen on seed germination

20. Effects of pinching on plants that exhibit and do not exhibit
apical dominance

21. Effect of pH levels on planc growth

22, Effect of light and darkness on plants

23. Effects of growth regulators on plants

Between October 1, 1966 and March 1, 1967, the research staff prepared
and distributed to teachers who were cooperating in the field testing
Program the following student laboratory exercises:

. Planting a balled and burlapped tree
. Bud and cleft grafting

. Balling and burlapping young trees

. Bracing trees and limbs

Pruning shrubs

Pruning hedges

AN WN =
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7. Pruning mature trees

8. Fertilizing large trees

9. Establishing a new lawn with plugs

10. Making signs and markers for ornamental horticulture
11. Making moss sticks for climbing vines

12. Preparing a terranium showcase for small plants
13. Mixing potting :-oils

14. M=king a corsage

15. Espaliering

16. Constructing a flat

17. Constructing a growing bench

18. Constructing a hotbed

19. Constructing a plant grower

20. Building a portable lath screen
21. Building a climatarium
22, onarpening a garden hoe

23. 1Identifying garden tools

24, Plant grow and study mohile
25. Developing a landscape plan
26. Effect of oversterilization of soil on plant growth
27. Turf species and variety plots
28. Turf management demonstration plot

The first series of laboratory exercises was prepared by the
research staff with the helpful suggestions of ore or two teachers who
were attending the institute at the time. All of the laboratory
exercises were sent to the 54 teachers who had agreed to field test
and evaluate the curriculum materials. Using the feedback received
from teachers all of the laboratory exercises were revised and one
was eliminated entirely. The 50 revised exercises are included in
this report as Appendix C.

Preparation of other teaching aids. In addition to the source
units and laboratory exercises, an experience program planning guide
and record book was developed and a newsletter prepared. Both of
these aids were sent to the 30 institute participants. Six teachers
volunteered to have their students use the experience program planning
guide and record book for one semester and to evaluate it. This
guide and record book was developed to serve students enrolled in
ornamental har ticulture courses who are involved in placement-employment
programs or are conducting improvement projects in home and grounds
beautification. A copy of the book has been included in this report
as Appendix D.

One of the purposes of this project was to help teachers with
teaching procedures and to disseminate successful practices used in
the schools were ornamental horticulture was being taught. The
research staff visited schools where teachers were trying out new ideas
and observed classes in ornamental horticulture. In order to disseminate
to all of the institute participants those ideas gained from school
visits, the research staff prepared and distributed a newsletter. A
copy of the newsletter has been included in this report as Appendix E.
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Evaluation Activities

Evaluation was conducted on three separate programs. First,
the institute program conducted at the University of Illinois was
evaluated. Second, the curriculum materials developed by the
research staff and field tested by teachers in their schools were
evaluated. And third, data on the instructional programs offered
in the 30 schools where institute participants were employed were
collected and summarized. The results of these evaluations are
outlined in detail in anothcr chapter of this report.

Evaluation of the institute program. Data regarding the summer
institute program were collected from teachers by means of a question-
naire administered on the last day of the institute and by solicitation
of opinions of institute participants regarding the value of the
institute program in helping them improve their instructional programs.
The latter type of data was collected from teachers at the close of
the 1966-67 school year. The questionnaires and survey forms used
to secure evaluative data are incliuded in Appendix F.

Evaluation of curriculum materials. Feedback from teachers
regarding the practicality and value of source units and laboratory
exercises was obtained from teachers by means of two evaluation forms
(see Appendix F). Each teacher was sent a supply of these forms and
asked to complete ore form for each source unit or laboratory exercise
used in his teaching program. Additional comments regarding curriculum
materials were obtained from teachers during school visits and during
the follow-up conference for institute participants held June 9-10, : ]
1967, at the University of Illinois. '

Survey of programs conducted in schools during the 1965-66 and
1966-67 school years. During the summer institute, teachers were
asked to complete two survey forms which were designed to collect
information regarding ornamental horticulture programs conducted in
schools in 1965-66 and programs planned for the 1966-67 school year.
At the close of the 1966-67 school year teachers were asked to complete
a final report on what had been taught during the year and on plans
for the 1967-68 school year. The results of these surveys are presented
in another section of this report. The forms used to collect the data
are included in Appendix F. ' .

Staff visitations to schools. All but one of the teac.iers who
attended the summer institute were visited at their schools during
the 1966-67 school year or the summer of 1967 by a member of the
research staff. The major purposes of these visits were as follows:.

1. To observe classes in ornamental horticulture and to
learn about the instructional program

2. To offer assistance to the teacher and the school administrator
in the development of an ornamental horticulture program

3. To collect data needed to evaluate curriculum materials and
the institute program

13




The staff member who made a school visit was required to write a
report of his visit and to circulate it among the other wembers of
the research project staff.

Follow-up evaluating meeting. A two-day follow-up meeting for
all institute participants was held at the University of Illinois on
June 9 and 10, 1967. The purposes of the meeting were to give teachers
the opportunity to report on progress made in developing instructional
programs, to evaluate curriculum materials in a 'group" setting, and
to provide institute participants with an up-to-date report of the
research project. Nineteen of the 30 teachers attended this conference.
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CHAPTER III
EVALUATION

The evaluation program carried out as a part of this project
included the f-iiowing types of evaluation:

1. Eva2iuation of the summer institute
2 Description of programs in schools
3. Evaluation of source units

4. Evaluation of laboratory exercises
5. Evaluation of the record book

6. Publicity and recoguition

The summer institute was evaluated by administering a questionnaire
to participants on the last day of the institute.

The programs of ornamental horticulture instruction offered in
the 30 schools where institute participants taught were surveyed at
three different times. Programs offered in the 30 schools in 1965-66
were surveyed at the beginning of the summer institute. The program
plans which teachers had for the 1966-67 school year were surveyed
at the close of the summer institute.  Actual accomplishments in
ornamental horticulture instruction during the 1966-67 school year
were surveyed in May and June, 1967. Supplementary information
regarding accomplishments for each school was collected during school
visits and at the follow-up evaluation conference held at the Uni-
versity of Illinois, June 9-10, 1967. Curriculum materials including
source units and laboratory exercises were evaluated with appropriate
evaluation forms completed by teachers after they had used a particular
unit or exercise. Alsc, additioral evaluations of curriculum materials
were senured during ~chool visits, . * the evaluation conference, and
throwgt ~orrespondence with teachess.

A group consisting of 24 teachers wheo had applied for admissien
to the institute, but were not accepted, was established as a control
group. These teachers were sent all of the curriculum materials which
th¢ 30 institute participants received. They were asked to teach as
many of the units as possible and to evaluate the content of both the
source units and the laboratory exercises. As the school year pro-
gressed, it became evident that the teachers in the control group were
using only a limited amount of the curriculum materials sent them and
they were teaching few units in their entirety. The project director
decided that any attempt to measure student learning in the ccoperating
schools or to compare one or more schools with other schools would
result in meaningless data. Therefore, only the teachers' opinions
regarding curriculum materials used were counted as a part of the
final evaluation.

Evaluation of the record book and publicity programs were carried
out on an informal basis and in a limited manner. Actually, these two
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plan but were added later as appropriate supplemeantary activities,
Evaluation of Sumimer Institute

r
areas of activity were not included in the purposes of the project ’
Cn the last day of the summer institute, teachers were asked to
respond to items on Form 3, Evaluation of Ornamental Horticulture
Institute. A summary cf the opinions of the 30 teachers who attended
the institute are summarized in this section. ’
Horticulture 200C. The institute participants were asked to rate
each of the six content areas of Horticulture 200C according to its
value to them in starting a new ornamental horticulture procgram or
improving their present program. In general, institute participants
gave a high rating to the areas covered in Horticulture 200C. The
participants did comment that more time should have been spent in i
laboratory and field work in plant propagation, greenhouse management,
nursery management, and arboriculture.

All but four of the institute participants rated the two-day
field trip to horticultural businesses in the Chicago area as ‘“highly
valuable." The other four participancs rated the trip as "moderately
valuable."

Other phases of the Horticulture 200C course which were considered
valuable by the institute participants were class demonstrations and
turf tours. Suggestions for improving Horticulture 200C included the
granting of graduate credit, increasing the time spent on plant
identification, and gearing the instruction more closely to what
should be taught in a vocational course at the high school level.

Votec Education 459. Institute participants were asked to rate
the various components of Votec Education 459, Workshop in Curriculum
Development. Areas of work which received the highest ratings were
term projects (development of source units), class demonstrations,
course of study planning, and committee work. Activities which
received low value ratings were presentation of source unit material
by class members and reading assignments. Suggestions made by
institute participants for improving Votec Education 459 were as
follows:

1. Correlate Votec Education 459 and Horticulture 200C

to a greater degree.

Use resource person from the Midwest.

Spend more time on committee work to develop source units.
Publicize the fact that teachers were participating in
the institute in the teachers' home town newspapers.

MO N
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Description of Programs in Schools

The institute participants were asked to furnish information
about programs of ornamental horticulture offered in their schools
during the 1965-66 school year and the 1966-67 school year. Copies
of Form 1, Form 2, and the Final Report form are included in
Appendix F. Forms 1 and 2 were administered to teachers during
the summer institute and the Final Report form was completed by
teachers at the close of the 1966-67 school year. All of the
teachers who attended the institute completed Forms 1 and 2, and
all but one teacher completed the Final Report form.

Form 1 was used to survey the nature and extent of ornamental
herticulture offerings in the schools where institute participants
were employed. Form 2 was used to determine what teachers planned
to offer in ornamental horticulture during the 1966-67 school year,
and the Final Report .form was used to determine what actually had
been offered in 1966-67. The data collected with the Final Report
form provide a more accurate picture of what was accomplished in the
pilot schools during the 1966-67, than do the data collected with
Form 2. In this report, the findings from Form 1 and the Final Report
form will be presented and the findings of Form 2 (what teachers
planned to do) will be omitted.

Programs offered in cooperating schools in 1965-66. rrograms of
ornamental horticulture offered in the 30 cooperating schools Ju.ing
the 1965-66 school year varied greatly in terms of numbers of students
reached and periods of instruction provided. Twenty-one separate
courses were offered in nine of the 30 cooperating schools. Eleven
of these courses were offered in two junior colleges and ten separate
courses were offered in eight secondary schools. The titles of courses
in the cooperating schools and the number of schools offering each
course are as follows:

Number of
Titles of separate courses schools

Ornamental Horticulture
Landscaping

Turf Management

Arboriculture

Horticulture Mechanics
*Greenhouse Management
*Commercial Floriculture Crops
*Floral Design and Shop Management
*Floriculture

*Orientation
*Identification and Use of Plants
*Insect and Disease Control
*Plant Propagation and Breeding

e b e et g et e s D W OV

*The course titles marked with an asterisk were taught at the post-
secondary level only.
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Twenty-one of the 30 teachers who participated in the institute
program taught some ornamental horticulture units as a part of their
regular vocational agriculture program during the 1965-66 school year,
The areas most frequently taught to vocational agriculture students
were plant propagation, turf management, ornamental gardening and
landscaping, arboriculture, and nursery management. Greenhouse manage-
ment units were taught to regular vocational agriculture students in
only seven of the 30 schools included in this study.

In 1965-66, ten of the 30 cooperating schools had students involved
in placement-employment programs at ornamentzl horticulture training
stations. Two of these ten schools were post-secondary institutions,

The types of training stations used by schools and the number of each
type used in 1965-66 are listed telow:

Types of Number of
training stations training stations

Nursery 13
Home Improvement 11
Floral Shop

Greenhouse

Golf Course

Research Farm

Garden Center
Landscaping Service
Turf Farm

Cemetery

Building and Trade House

=== NSO
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E Programs offered in cooperating schools in 1966-67. The year

: 1966-67 was the school year which followed the summer institute pro-
‘ gram. Two sets of forms were used by the project director to collect
; data regarding programs planned and carried out during the 1966-67
school year. Form 2, administered during the last week of the
institute, was used primarily to secure a mental commitment Srom
institute participants as to what they planned to do in their schools
during the coming year. The Final Report form, administered at the
close of the 1966-67 school year, was designed to identify actual
accomplishments in the schools. Since accomplishments rather than

: Plans are most important in the evaluative process, only the data

E collected at the close of the school year are presented in this report.

Thirteen of the 30 cooperating schools offered separate ornamental
| horticulture courses during the 1966-67 school year. Twenty-six of .

; the 30 cooperating schools taught ornamental horticulture units to

5 their regular vocational agriculture students. 1In order to secure a
more accurate picture of the total instructional effort put forth in
1966-67 in the schools where institute participants were employed,

the research staff calculated the number of "student periods" devoted

to ornamental horticulture in each school. A student period was defined

?
i
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as one student engaged in ornamental horticulture classwork for one
period (one hour) of time. 1In Table 1, the total number of student

periods and the mean student periods taught at each of four grade
levels are presented.

Table 1.--Student Periods* of Instruction Devoted to Ornamental
Horticulture at Each of Four Grade Levels, 1966-67 (N=27)

Grade Schools Total student Mean

level involved periods taught student periods
Ninth 13 3,101 238.5
Tenth 18 8,072 448 .4
Eleventh 2¢ 22,801 1,190.0
Twelfth 17 26,306 1,547.0

* A student period is defined as teaching one student for one
class period of 60 minutes.

As shown in Table 1, most of the instructional time for ornamental
horticulture is concentrated in the eleventh- and twelfth-grade levels.
The instruction provided in the ninth- and tenth-grade levels was, for
the most part, integrated with the traditional vocational agricultural
courses.

Two of the institute participants were teachers of vocational
ornamental horticulture at junior colleges. One of these teachers
reported that 6,696 student periods were taught at the thirteenth-
grade level, and the other junior college teacher reported that

4,104 student periods of ornamental horticulture were offered at the
fourteenth-grade level.

One way to evaluate the effectiveness of the summer institute
and the related activites in curriculum develcpment is to compare
what took place in the 30 cooperating schools the year before and
the year after the institute. In Table 2, data are presented which
show a definite growth in all aspects of the program. For this
particular table, data from the two junior colleges were omitted
because most of the criteria do not fit these institutionms.

19

gy it~ e




Table 2.--Comparison of Ornamental Horticulture Programs Conducted
in 28 Cooperating High Schools, 1965-66 and 1966-67 (N=28)

ll

Categories 1965-66 1966-67

Number of students taught in separate
ornamental horticulture classes 139 235

Number of schools teaching separate .
ornamental horticulture courses 7 11

Number of separate ornamental :
horticulture courses taught 11 14

Number of students who received

instruction in ornamental hort.culture
as a part of a regular vocational agri- :
culture course 600 772 : |

Number of students involved in
placement-employment in ornamental
horticulture 95 99
(8 schools) (13 schools)

Number of schools teaching ornamental
horticulture as a part of the regular
vocational agriculture program 21 26

Changes made in facilities and equipment. Another measure of
progress in program development--in addition to the number of students,
classes, and student periods of instruction--is the addition of new
facilities and equipment. For some schools this "tooling up" for the
future was the major accomplishment of the year.

Twenty-two teachers reported that they had purchased new reference
materials on ornamental horticulture during the year. - Three greenhouses
were constructed and many items of equipment including fans, foggers,
tree planters, hand tools, Growlux lamps, climatariums, cold frames,
misting equipment, automatic timers, fertilizer injectors, flats,

Sooler for cut flowers, and other equipment for laboratory work were
purchased.

All of the institute participants purchased some books and other
reference materials for the library, and several teachers subscribed
to new magazines, purchased slides and filmstrips, anc ordered wall
charts.
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Laboratory equipment and supplies purchased by teachers during
the 1966-67 school year included the following:

Fertilizer and media

Pots

Bulbs, seeds, and cuttings
Trees and shrubs

Hormones and chemicals
Electric cables

Slides

Plant food demonstration kits
Hydroponic growth kits
Grafting equipment

Several changes and improvements in facilities were made in schocls
where the institute participants taught. Some of the improvements made
in facilities and the number of teachers reporting each improvement are
as follows:

Number of teachers
Improvement reporting

Added a plant grower’

Remodeled classroom or shop
Built a greenhouse

Made use of science greenhouse
Improved school grounds
Established a demonstration plot
Built hotbeds or pithouses
Acquired climatarium

WNhDNWWwWWwUuWnm

Several teachers developed plant growing areas in the shop and
enclosed them with plastic to control the humidity and temperature.
One teacher and his students planted 3,000 ornamental trees -in cans.
Another group planned landscape programs for 15 homes and planted
trees and shrubs. One teacher reported that his class performed
L corrective surgery on 25 fruit and shade trees. Another class group
set out 2,000 Christmas tree seedlings and 250 five-year seedling
pine and wildlife-cover plants on ten farms in the community. 1In a
few schools, the growing and distribution of vegetable plants is an
important activity. One teacher reported that his class grew and
: distributed 3,500 tomato plants and 200 cabbage plants.

Twenty-six of the 30 teachers reported that their students nhad
been involved in community or school service projects related to
ornamental horticulture during the 1966-67 school year. Types of
projects accomplished and the number of schools involved in each
project are as follows:

Number of

Project schools involved
Maintain school grounds 19
Plant shrubs for lo:21 homeowners 8
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Number of

Project schools involved

Grow and distribute plants 7
Distribute plants to local groups 5
Care for football field 5
Furnish plants for school offices

and libraries 4
Develop school flower beds 3
Construct booths and displays 2
Help control insects in the community 1
Conduct a program for the Garden Club 1

Another phase of the ornamental horticulture program which teachers
participated in during the 1966-67 school year was the adult education
phase. Seven of the 30 institute participants taught ten courses to
adults. Some of the topics discussed at these adult meetings were lawn
care, landscaping, maintaining trees and shrubs, and buying plants.

The range of attendance at the adult classes reported in the study
was 16-200, and the mean attendance at adult meetings was 64. - One
institute participant was asked to conduct a workshop on how to teach
ornamental horticulture in the public schools to fellow teachers in
his state.

Other program changes which teachers made in 1966-67 included
adding new units of instruction, changing the titles of courses,
establishing new courses, starting experience programs, and changing
teaching procedures. One teacher developed a flannelboard to use in
the teaching of landscaping and a plant identification card to use
in tree and shrub identification work.

Plans for the future. Several teachers who attended the summer
fnstitute were unable to make any major changes in their class schedules
for the 1966-67 school year. By the time the teachers returned to
their schools, it was too late for some of them to organize and start
new courses. For some teachers, 1966-67 was a planning year and 1967-
68 was designated as the year to start new courses. Twenty-six of
the 30 institute participants reported that they planned to make
major changes in their instructional programs in 1967-68. Six
teachers planned to start separate courses in ornamental horticulture
and ten teachers planned to change the structure of their vocational
agriculture program. Nine teachers planned to change facilities in
1967-68 so as to facilitate the teaching of ornamental horticulture.

Factors which influenced teachers to change their programs.
Teachers who attended the institute were asked to rank ten factors
according to the influence these factors had on bringing about
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changes in the program. The factors ranked by the teachers and the
mean ranking given each factor were as follows:

Factor Mean rank
My personal interest in horticulture 2.23
Instruction received in Horticulture 200C 2.36
Instruction received in Votec Education 459 2.52

Instruction received in extramural

horticulture courses .6
Curriculum materials received from project 3.1
Other factors 3.3
Community nzed 3.5
Contacts with other teachers at the institute 3.6
Assistance from local industry 4.3
Pressure from board of education or

school administration 5.00

The reader should realize that not all of the teachers had
opporcunities to be influenced by certain factors. For example, not
all of the teachers were enrolled in extramural horticulture courses.

Factors which inhibited program development. The teachers who
attended the summer institute were asked to identify the factors
which prevented them from accomplishing more towards ornamental
horticulture program development than they did accomplish during
the past year. The factors which teachers listed and the number of
teachers who listed each factor were as follows:

Factor Frequency

Lack of facilities 11
Lack of teacher time ‘ 7
Lack of support from school administration 5
Lack of motivation on the part of

the students 5
Lack of local need 3
Insufficient students to warrant a

separate class 3
Limited ability of the teacher 2
Do not wish to cut back productior. - riculture

program in favor of ornamental agriculture 2
Lack of high school level reference material 2
Lack of text material in nursery management 1
Lack of support from board of education 1
Lack of class time 1
Teacher resists change 1
Lack of money to buy equipment 1
Students had to be bussed from one school

to another 1
Difficult to schedule students 1
Started to think about it too late in the year 1
Insufficient training stations 1
Lack of parental support 1
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What teachers want from state staffs in agricultural education.
Teachers were asked to respond to an open-ended item asking what
state staff persons could do to get more ornamental horticulture
programs started. Their suggestions have been summarized in the
following list:

1. Conduct college credit workshops and special courses
in ornamental horticulture for in-service training
of teachers

2. Provide more subject-matter units and teaching aids

3. Facilitate the exchange of ideas between teachers who
have taught ornameatal horticulture and those who have
not

4. Develop demonstrations and laboratory exercises for class use

5. Conduct sessions devoted to ornamental horticulture at the
state teachers' conference and FFA convention

6. Place student teachers in cooperating schools where
ornamental horticulture is taught

7. Help inform school administrators, local directors of
vocational education, and counselors of the functions
of ornamental horticulture programs in the schools

8. Become cognizant of the place of girls in an ornamental
horticulture program

9. Encourage colleges of agriculture to count horticulture
as a science credit

10. Require prospective teachers to take more courses in
horticulture

11. Develop teacher education programs for undergraduates who
wish to major in ornamental horticulture

12. Promote more off-campus and summer courses in ornamental
horticulture

13. Conduct one-day tours for teachers to visit schools where
ornamental horticulture is taught

Reports of school visits. Twenty-nine of the 30 teachers who
attended the summer institute were visited by a research staff member
during the 1966-67 school year or the summer of 1967. The purposes of
these visits were to collect data regarding program development, to
assist teachers in the implementation of what they learned at the
summer institute, and to provide consultative services to the schools
Both personal contacts and mail contacts were used to promote the
development of ornamental horticulture instruction. In several of
the schools no separate courses in ornamental horticulture were started
in 1966-67 but units of instruction were integrated into the regular
vocational agriculture program. Some of the teachers decided that
they did not have enough students to justify a separate course in
ornamental horticulture. In some schools students interested in
preparing for ornamental horticulture occupations were enrolled in
an agricultural occupations course which served students interested
in a wide array of agricultural jobs.
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The follow-up visits to schools were an important part of this
research and development program. These visits enhanced the develop-
ment of instructional programs and provided the research staff with
valuable ideas regarding the development of appropriate curriculum
materials. The evaluation data collected during school visits were
combined with the data obtained from the final reports and were
repor ted earlier in this chapter.

Evaluation of Source Units

During the summer institute each teacher was asked to prepare
a teacher's source unit for a problem are related to plant propagation,
greenhouse management, nursery management, turf management, arboriculture,
landscaping, or flowers and floral arrangements. A common outline was
used by teachers in the preparation of their units. The teachers had
only two weeks to work on their units after the advance planning and
preparations had been.accomplished. At the close of the institute,
a decision was made to make the 30 source units available to institute
participants and a few other teachers for field testing and evaluation
during the 1966-67 school year. The research staff spent about two
months revising the units and making a limited number of improvements.
Then, the 30 units were duplicated and sent to the 30 institute
participants and 24 other teachers early in September 1967.

The control group of 24 teachers was selectad by asking applicants
who had not been selected for the summer institute to field test and
evaluate the source units and laboratory exercises. In soliciting
the cooperation of the control group the project director emphasized
the fact that teachers would not be obligated to use all of the source
units and laboratory exercises which they received but for each unit
or exercise used, an evaluation form should be completed. The evaluation
form which was used by teachers to evaluate the source units has been
included in Appendix F.

Changes suggested by teachers. No attempt was made to compare
the evaluations made by institute participants with those made by
teachers in the control group. The evaluations made by teachers in
the control group were very limited and brief. Apparently, these
24 teachers who were not involved in the preparation of the source
units did not use them extensively in their teaching. Also, a number
of teachers in the control group reported that they had used parts
of several source units but did not feel they could evaluate a unit
fairly when it was not used in its entirety.

The institute participants used a greater number of source units
in their teaching than did the control group; although no information
regarding the exact number was collected. Since some teachers did
not complete an evaluation form for each source unit used, additional
information regarding the value of the source units was collected during
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school visits and during the follow-up conference held in Urbana on
June 9 and 10, 1967. All of the suggestions obtained from teachers
were combined in developing the following list of suggested improvements:

1. Teachers wanted answers to all study questions written out
and included in the source units. In several of the
original units the reader was referred to a page or pages
in a given text for the answers to study questions.

2. Teachers felt the number of books and other study materials
referred to in the source units should be reduced so that
a school would not have to buy so many different books.

3. Several teachers suggested that the introductory sections
on how to use the unit, objectives, and ways of starting
the unit should be consolidated.

4. TFor some of the source units teachers suggested that
changes be made in the amount and level of content
included or in the kinds of teaching aids suggestc.’.

5. Teachers from states other than Illinois indicated that
they preferred to use free circulars from their own land-
grant colleges rather than order those Illinois circulars
listed in some of the source units.

6. Teachers suggested that a series of transparencies or slides
be made available to assist them in teaching the landscaping
unit.

7. Teachers in junior colleges indicated that the scurce units
probably were most useful at the secondary level.

In addition to these general suggestions, teachers made many
specific suggestions regarding the content included in the source
units or the suggested procedures for teaching the units. In each
instance, the research staff made a decision regarding the use of
the suggestion in the final revision. The revised source units are
included in Appendix B. '

Evaluation of Laboratory Exercises

During the 1966-67 school year, 50 laboratory exercises were
developed and sent to the teachers who attended the institute and to
the teachers in the control group. The procedure used to field test
and evaluate the source units was also used for the laboratory
exercises. Feedback from teachers was obtained by using an evaluation
form (see Appendix F), and by personal interviews during school visits
and at the follow-up conference. Ideas regarding the type of exercises
to be developed were obtained from, teachers and from suggestions
included in the source units. Most of the teachers in the control
group did not use the laboratory exercises developed by the research
staff. Apparently, the instructional program in these 24 schools
had not developed to the point where equipment was readily available
cc where the course of study called for student involvement in labor-
atory work. All of the institute participants used one or more
laboratory exercises in their teaching programs. None of the teachers
used all of the 50 exercises but several teachers used the exercises
in the adult as well as the high school program.
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Changes suggested by teachers. Many of the changes suggested
by teachers were changes in wording or changes in laboratory techniques.
As a result of the field testing process one of the original exercises
was eliminated entirely and two others were combined into one exercise.
Some of the general suggestions made by teachers for improving the
laboratory exercises were as follows:

1. Develop more exercises which involve greenhouse or
nursery skills instead of exercises of the "experimental"
type commonly carried out in science courses.

2. Add drawings, diagrams, and illustrations whenever possible
so that students can follow directions easier.

3. Pronvide questions at the end of each exercise for
students to answver.

4. Develop a teaching order for the 50 exercises and publish
the exercises in the form of a student laboratory manual.

5. Develop a teachers' key to go with the proposed manual.

6. For complicated exercises, suggest alternate procedures
which call for fewer items of equipment or a lower level
of student competency.

7. Define terms which may be new to students.

Most of the teachers agreed that the laboratory phase should be a
dominant feature of any vocational program. Many of the skills and

jobs which students must learn can be learned best on the job, but
students who are not ready for placement or cannot secure job experience
should be provided with laboratory experiences at school.

Evaluation of the Record Book

A record book entitled Ornamental Horticulture Experience Program
Planning Guide and Record Book was developed by the research staff during
the 1966-67 school year (see Appendix D). Since the book was not com-
pleted until February 1967, very little time was left for field testing
during the 1966-67 school year. Each of the 30 institute participants
was sent a copy of the record book and asked to order more copies if
he felt his students could use the book during the second semester.
Seven teachers requested 40 copies of the book for trial and evaluation.
Feedback concerning the practicality of the record book for students
involved in ornamental horticulture experience programs was secured
during school visits and at the follow-up conference.

No changes were made in the record book as a result of the limited
trial conducted during the spring semester. The teachers who used the
voox felt that it was very helpful. They offered no definite suggestions
for changing the book but were very enthusiastic about its possible uses.
Some of the teachers said they wanted to use it for a full year before
making any suggestions for improving the book. Even though copies of
the experimental edition of the record book were not distributed beyond
the group of institute participants, other teachers have seen copies of
the record book and have sent requests for copies. Within the period of
one week the project director received requests for 95 copies of the
record book.
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Publicity and Recognition

No attempt has been made to publicize the results of this
research project prior to the termination of the project except for
an article published in the February 1967 issue of The Agricultural
Education Magazine.il Many persons did become aware of the project
during the time when teachers were being recruited for the summer
institute and brochures describing the research project were being
circulated. During the time the project was in progress the project
director received several inquiries regarding the nature of the work
being done and the possibility of receiving copies of the curriculum
materials. Requests for curriculum materials came from persons in
Indiana, Illinois, Kansas, Wisconsin, Minnesota, Ohio, North Carolina,
Iowa, Kentucky, Michigan, and Missouri. At least two of the out-of -
state teachers had the opportunity to report some of their institute
experiences to state groups of vocational agriculture teachers.
Several of the teachers who attended the summer institute corresponded
during the 1966-67 school year and exchanged teaching aids and materials.
Several Illinois teachers took additional course work in ornamental
horticulture during the 1966-67 school year. Institute participants
from Kentucky and Indiana attended state workshops or institutes at

the University of Kentucky and Purdue University during the summer
of 1967.

3/ Hemp, Paul E. "Coop Ornamental Horticulture Project," The
Agricultural Education Magazine, Vol. 39, No. 8, February 1967,

p. 175.




CHAPTER 1V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
Restatement of the Purpcses

This research and development project was designed to retrain
teachers, to develop curriculum materials for vocational ornamental
horticulture classes, and to stimulate the development of new programs
of vocational ornamental horticulture in the Midwestern section of
the United States.

Summary of Major Activities

The retraining phase of the project was carried out through a
summer institute held at the University of Illinois in 1966. Thirty
teachers from six states participated in the four-weeks institute
and completed courses in ornamental horticulture and curriculum
development. Twenty-eight participants were high school vocational
agriculture teachers and two participants were vocational ornamental
horticulture teachers at the junior college level.

The development of curriculum materials was started by the
institute participants and completed by the research project staff
at the University of Illinois. Seven source units to be used by
teachers were prepared, field tested, and revised. Fifty laboratory
exercises for students to perform at school or in the field were
developed by the research staff, field tested by the institute
participants, and rewritten by the research staff.. A student record
book was also developed and tested in a limited number of schools.
The revised editions of the source units and laboratory exercises
are available to teachers from The Interstate Printers and Publishers,
Danville, Illinois.

New programs in vocational ornamental horticulture and improve-
ments in existing programs were stimulated through follow-up visits
made to schools, newsletter and other mailings, and a follow-up
evaluation conference held at the University of Illinois in June
1967. The institute, the curriculum materials, and the status of
programs in schools were evaluated through the use of evaluation
forms, survey forms, and personal interviews.

Conclusions and Recommendations

A study of the data collected in this project suggests a number.
of conclusions and recommendations which are presented in this section
of the report. The conclusions cannot be proved in the sense that a
hypothesis tested in a controlled situation could be accepted or
rejected, but they represent the best judgments of the research staff
who planned the project, carried it out, and observed results in the
field during an entire school year. In this report each conclusion
or recommendation is discussed briefly and evidence which tends to
support the conclusion or recommendation is presented.
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The regional institute which brings teachers from several states
together for study and professional interaction is an effective
way of bringing about change in vocational programs. The faderal
grant used in this project made it possible for the University

of Illinois to recruit teachers from six states to attend a summer
institute. Part of the success of the institute was due to the
ideas and experiences which teachers brought with them and shared
with the group. Observations by staff members during school
visits and comments from institute participants offer strong
evidence that the diversity of experiences and opinions present
in a group of teachers from several states serves as a catalyst
to promote change.

In recruiting candidates for an ornamental horticultuvre institute,
an cffective procedure for sorting out teachers who have ample
opportunities to develop new programs in their communities should
be developed and used. If an educational agency wishes to work
with those teachers who can and will do something about their
programs at home, then every effort should be made to select
teachers for the institute whc are early adopters of approved
educational practices. The employment opportunities for many
kinds of ornamental horticulture workers are greatest in urban
and suburban areas where affluent people live and where the
population is growing. Before selecting teachers to participate
in institutes where the development of new programs is important,
the selection committee should contact school administrators to
see if program changes are possible for the coming year.

Teachers of vocational agriculture who are attempting to retrain
themselves in ornamental horticulture want and need sponsored

job internship programs which would provide them with on-the-job
experiences in greenhouses, nurseries, and landscaping businesses.
gEven though college courses include some practical experiences

and field work, they do not take the place of first-hand experience
in industry as a training device for vocational teachers. Teachers
attending the institute rated a two-day field trip to businesses

in the Chicago area as one of the most beneficial parts oi the
program.

University staff members who plan to offer teacher institutes
which include horticulture subject matter and curriculum

planning should pian the institute program so that a close
correlation exists between the two components of instruction.-

In their evaluations of this institute teachers suggested that

a cioser correlation between Horticulture 200C and Votec Education
459 would have been desirable. One way to accomplish this
correlation would be to offer two weeks of horticulture subject'
matter followed by a week of curriculum development. Teachers
should not be asked to develop a teaching unit on a particular
area until they have completed or nearly completed the horticulture
subject matter which is to be covered in the unit.
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There was a substantial increase in enrollment, course offerings,
and program improvements when comparisons were made between the
1965-66 and the 1966-67 programs in the 28 high schools where
institute participants taught. Many of the improvements teachers
made in their programs were of a qualitative nature and could
not be measured accurately but the staff members who visited

the schools where institute participants taught were able to
observe these changes firsthand. When teachers were asked to
rate the factors which influenced them to change their programs
they rated "Instruction Received in Horticuiture 200C'" and
"Instruction Received in Votec Education 459" second and third,
respectively, in a group of ten suggested factors.

The teachers who attended the summer institute believe state
staff members in agricultural occupations should provide more
in-service training for teachers, develop preservice training
programs for prospective teachers of ornamental horticulture,
prepare curriculuin materials, and help sell programs to schools,
school administrators, and teachers. Most teachers felt that
some progress had been made in helping vocational agriculture
teachers develop new programs but that more effort should be
spent during the next few years.

In the schools where the institute participants taught,most of
the instructionin ornamental horticulture was concentrated in

the eleventh- and twelfth-grade levels. A survey of the programs
offered at the cooperating schools in 1966-67 showed that more
than 80 percent of the instructional time was used with students
at the upper two grade levels. Many teachers felt that specialty
programs such as ornamental horticulture should be offered only
to junior and senior students who have completed basic agri-
culture, science, or biology.

Eleven of the 30 teachers rated "lack of facilities" as a-.
inhibiting factor in program development in their schools.

Most of the teachers who participated in the institute had to
develop their own plant growing structures in the shop or
classroom, None of the secondary schools which the research
staff visited had provided the teacher of horticulture or agri-
culture with a "quality" greenhouse. Apparently, more needs to
be done to help school administrators and others see the need
for adequate greenhouse facilities,

There is a need for new curriculum materials especially written
for secondary students. These materials should be written from
the standpoint of what a prospective employee needs to know and
needs to be able to do, Teachers cooperating in this project
expressed a need for visuals on plant identification, transpar-
encies explaining important landscaping principles, and text
materials on nursery management,
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10.

11,

12,

13.

14,

15.

Teaching outlines for adult education courses in the field of
ornamental horticulture should be prepared as guides to show
teachers, school administrators, and others what the possible
content of such courses might be. The teachers who cooperated

in this project and taught adult courses in ornamental horticulture
reported that adults were eager to enroll in these courses and

that representatives from industry were anxious to help in the
teaching of adult courses.

Much needs to be done in the area of informing school administrators,
counselors, and stndents about vocational ornamental horticulture
programs and employment opportunities. Five of the 30 teachers

who cooperated in this project reported that lack of support from
the school administrator held them back in the development of a

new program. Five teachers reported that students in their

schools were not motivated to enroll in horticulture courses.

The titles of vocational ornamental horticulture courses should
reflect the occupations for which these courses prepare persons.
The most frequently used course title in the schools where
institute participants taught was '"Ornamental Horticulture."
Other course titles used in these schools followed closely the
titles of college courses. Part of the failure of teachers to
communicate with counselors, students and parents may be traced
back to the use of course titles which do not describe the
occupational objectives of the vocational program.

The content of secondary courses in ornamental horticulture should
reflect local needs as well as area and state manpower require-
ments. Courses of study offered in the 28 high schools where
institute participants were employed varied a great deal. For
example, in areas where home gardens are important, teachers
included v its on vegetable production. In other areas strong
emphasis was placed on forestry including Christmas tree pro-
duction. In areas where many new homes were being constructed,

a strong emphasis was placed on landscaping and the planting of
ornamental plants.

The opportunities for classes to conduct school and community
service projects and for classes to engage in laboratory work on
the school grounds are plentiful in most communities. In this
project all of the cooperating teachers were able to involve

their students in school and community projects which weres closely
related to the content of the courses being taught.

Vocational programs in some phase of ornamental horticulture should

be developed in area schools or educational centers which serve
several small school districts. In most midwestern states the typical
small high school cannot justify a program in vocational ornamental
horticulture; however, two or more students in the school are interested
in preparing for employment in the ornamental horticulture industry.
The need for a two-year program of vocational ornamental horticulture
was probably not strong enough in at least six of the 30 schools
cooperating in this study to justify the development of a new program.
In such schools the student interested in horticulture can enroll in
the vocational agriculture program to get the horticulture phase of
each course or he can choose another field o. study.
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APPENDIX A
RECRUITMENT LETTER
NOMINATION FORM
APPLICATION FORM
INSTITUTﬁ BROCHURE

LETTERS TO CNADIDATES




T0:

SUBJECT:

Division of Agricultural Education
University of Illinois
358 Education Building
March 10, 1966

Teacher Educators and State Supervisors, Agricultural Education

Nominations for University of lllinois Ornamental Horticulture Institute i

The University of Illinois has recently negotiated a contract with
the U. S. Office of Education to conduct a summer institute in
ornamental horticulture for teachers of agricult. e who wish to
teach a course in vocational ornamental horticulture during the
1966-67 school year. The enclosed brochure describes the institute
program and procedures to follow in applying for fellowships.

The training proposal provides financial remuneration for 30 teachers,
25 percent of whom must be recruited from Middlewestern states other
than !llinois. Would you please use the enclosed form to nominate
teachers from your state who should be sent the institute brochure
and application form?

Sincerely yours,

\< " N SN ".{F’)

Paul E. Hemp, Director
Ornamental Horticulture In. titute

PEH: tc
Enclosure: Brochure




University of lllinois
Ornamental Horticulture Institute

Nomination Form

Please send an application form and an Institute brochure to the following

vocational teachers:

Name

Signed

Address

Return this form to:

ey e
iliuij? O ,)14@“4“-{}4
Paul E. Hemp, Director

Ornamental Horticulture Institute
Untversity of I1linois

358 Education Building

Urbana, 11linois 61820

PO Y




1.

3.

8.

9.

10.

11.

12.

13.

14.

APPLICATION FORM

University of Illinois Summer Institute
For Ornamental Horticulture Teachers

Name 2. Address

Name of school where presently employed

Telephone 5. Age

Highest degree held

Grade point average: Undergraduate Graduate

Years teaching experience

Did you teach a course in ornamental horticulture during the 1965-66 school
year?

If answer to Item "9" is "Yes' identify major areas taught and number of
students enrolled.

e

Are you planning to teach an ornamental horticulture course at your.school. in
1966-67? . How many students v4.11 be enrolled? .

Are you planning to teach ornamental horticulture units as a part of existing
vocational courses? . List titles of units to be taught

Work egperience in ornamental horticulture. List jobs held and length of
employment for each job.

Educational background. List college courses or other courses taken in
ornamental horticulture or closely allied areas.

Réturn this form to: Paul Hemp, Director

University of Illinois

Ornamental Horticulture Institute
358 Education Building

Urbana, Illinois 61801

Mailing deadline - April 15, 1966

M/AE32sh A-3
2/28/66
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. low-up and evaluative services to all teachers

who participate in the Institute.
FINANCIAL ASSISTANCE

Each teacher who attends the Institute will
receive a fellowship worth $300., In addition,
each participant will be granted travel pay for
one round trip to the University of Illinois and
payments to cover the costs of tuition and lab-
oratory fees.

SELECTION OF. TEACHERS

No more than 30 teachers will be invited to
participate in the Ornamental Horticulture In-
stitute. The Institute Advisory Committee will
make the selection of teachers who are to be of-
fered fellowships. Enrollment will be limited
to those persons receiving fellowships. ,

HOUSING

Living accommodations for single persons
as well as married couples are available in
University dormitories and private housing
units. Food services are provided in most Uni-
versity owned dormitories. Rates for rooms
in University dormitories range from $2.40 to
$3.15 per day. Meal price in University dor-
mitories range from $3.12 to $3.43 per day.

CIVIL RIGHTS COMPLIANCE

In conducting this Institute, the University
of Illinois will adhere to Sec. 601, Title VI of
the Civil Rights Act which states that *No person
in the United States shall, on the ground of race,
color, or national origin, be excluded from
participation in, be denied the benefits of, or
be subjected to discrimination under any pro-
gram or activity receiving Federal financial
assistance."

ORNAMENTAL HORTICULTURE SUMMER
INSTITUTE FOR VOCATIONAL TEACHERS
IN THE MIDDLEWESTERN STATES

at the

University of 1llinois
Urbana, Illinois

June 20 to July 15, 1966

Supported by the U. S. Office of Education
under Section 4 (c) of the Vocational Educa- -
tion Act of 1963.

Division of Agricultural Education
University of Illinois
358 Education Building
Champaign, Illin.is




PURPOSES OF THE INSTITUTE

The Major purposes of the UNIVERSITY

t OF ILLINOIS SUMMER INSTITUTE FOR

TEACHERS OF ORNAMENTAL HORTICUL-
TURE are as follows:

1. To provide teachers with an intensive
period of preparation in basic orna-
mental horticulture and curriculum
development,

2. To assist teachers in the development
of a course of study and teaching plans
to use in teaching introductory courses

in vocational ornamental horticulture.

3. To familiarize teachers with teaching
aids and student references which may
be useful in the teaching of introduc-
tory, vocational ornamental hofticul-
ture courses,

ELIGIBILITY

Top priority will be given to experienced
teachers who have taught or who plan to teach
an introductory course in vocational ornamental
horticulture at the secondary or post-secondary
level. Experienced teachers who are willing to
incorporate basic ornamental horticulture units

' into existing vocational education courses will
i also be considered as possible enrollees.

At least eight teachers from Midwestern
states other than Illinois will be awarded ™sti-

- tute fellowships. Teachers who accept fellow-
ships must be willing to field test curriculum
materials in their schools and to permit Insti-
tute staff members to follow up and to evaluate
the teaching of ornamental horticulture units.

APPLICATIONS

Teachers who wish to apply for an Orna-
+ mental Horticulture Institute fellowship should
complete and return an application form to the

Director before April 15, 1966. Requests for
application forms should be sent to:

Dr. Paul E. Hemp, Director
University of Illinois
Ornamental Horticuliure Institute
538 Education Building
Charapaign, Illinois 61820
Applicants will be notified of action taken on their

applications ahout May 1, 1966, Letters of ac-
ceptance from applicants and alternates must be

- postmarked no later than May 10, 1966, Teach-

ers who are accepted for the Institute must file
separate applications for admission to the Uni-
versity. Applications and necessary credentials
should be submitted to the Office of Admissions
and Records.

NATURE OF THE INSTRUCTIONAL PROGRAM

Participants in the Institute will enroll in
Horticulture 200C, Special Problems in Orna-
mental Horticulture and Votec 459, Workshop
in Curriculum Development. Horticulture 200C
will include instruction in plant propagation,
aboriculture, nursery and greenhouse manage-
ment, turf management, and ornamental gard-
ening. Votec 459 will include instruction in
curriculum development, supervised practice
programs, teaching aids and devices, and meth-
ods of instruction, Ornamental Horticulture
200C will meet three hours per day, five days
per week and Votec 459 will meet two hours per
day, five days per week. Graduate and under-
graduate credit will be granted to participants
who complete the course work in a satisfactory
manner,

Teachers who participate in the Institute
will be expected to apply what they learn to
their teaching situations. Teaching plans and
instructional materials developed by Institute
participants and the Institute staff will be made
available to teachers to use with their voca-
tional classes during the 1966-67 school year.
Members of the Institute staff will provide fol-




UNIVERSITY OF ILLINOIS COLLEGE OF EDUCATION

DEPARTMENT OF VOCATIONAL
AND TECHNICAL EDUCATION
DIVISION OF AGRICULTURAL EDUCATION

EDUCATION BUILDING
URBANA, ILLINOIS 61803

AREA CODE 217 333-0807 April 28, 1966

I am pleased to inform you that the Horticulture Institute Selectiom
Committee has decided to award you a fellowship to the University of '
Il1linois Ornamental Horticulture Institute. Thirty teachers from six
midwestern states have been invited to participate in this research and
development project.

If you accept this fellowship please acknowledge this offer by com-
pleting and returning to me the enclosed application for admission and
the summer information data form by May 15, 1966. Also, you must send
me a copy of an official transcript certifying your undergraduate degree.
Teachers who apply for admission will receive additional informationm
concerning the Institute program before June 1, 1966.

If you do not wish to enroll in the Ornamental Horticulture Institute
this sumnmer, please let me know as soon as possible so an alternate teacher
can be invited to participate. .

The Institute staff is looking forward to a challenging four weeks
of work with you and other teachers. We hope the program will help us make
a significant contribution to the development and conduct of vocational
ornamental horticulture courses in the secondary and post-secondary schools
of the Midwest.

Again, may I congratulate you for your efforts in developing new voca-
tional programs and for being selected as a recipient of an Institute
. fellowship.

Sincerely yours,

foud €. Hormfe

Paul E. Hemp, Director
Ornamental Horticulture
Institute

PEH/bif

Enclosure
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COPY

April 28, 1966

The Ornamental Horticulture Institute Selection Committee
has reviewed the appli:ations for the summer institute to be held at
the University of Illinois, June 20-July 15, 1966. You have been
selected as one of six alternates. This means that you will be
invited to enroll if any of the 30 teachers selected for fellowships
decide not to participate.

As indicated in the institute brochure, top priority was
given to teachers who plan to teach a separate class in ornamental
horticulture in 1966-67. 1 appreciate your interest in the ornamen-
tal horticulture program and hope that we can share some of the
instructional materials with you and other teachers who are teaching
horticulture units.

Sincerely yours,

RAE Mo

Paul E. Hemp, Director
Ornamental Horticulture
Institute

PEH/bjf




UNIVERSITY OF ILLINOIS CCLLEGE OF EDUCATION

DEPARTMENT OF VOCATIONAL
AND TECHNICAL EDUCATION
DIVISION OF AGRICULTURAL EDUCATION

EDUZATION BUILDING
URBANA, ILLINOIS 61803
AREA CODE 217 333-0807

April 28, 1966

Your application for a fellowship to the Ornamental Horticulture
Institute to be held at the University of 1llinois this summer was not
approved. The selection committee had to choose 30 teachers from a
group of more than 60 applicants. The committee decided that first
consideration should be given to teachers who have plans to teach a
separate course in ornamental horticulture during the 1966-67 school
year.

Even though our funds did not permit us to invite all applicants
to enroll in the Institute we want you to know that we are interested
in your ornamental horticulture program. I hope we can develop some
useful instructional materials which we can share with you in the near

future.
Sincerely yours.
) n‘H
t’Mi.er_.
Paul E. Hemp, Director
Ornamental Horticulture

Institute
PEH/bjf




UNIVERSITY OF ILLINOIS COLLEGE OF EDUCATION

DEPARTMENT OF VOCATIONAL f]

AND TECHNICAL EDUCATION
DIVISION OF AGRICULTURAL EDUCATION

ECJCATION BUILDING
URBANA, ILLINOIS 61803
AREA CODE 217 333-0807

May 17, 1966
358 Education Building

To Teachers enrolling in
the Ornamental Horticulture Institute:

Subject: Announcements and instructions
concerning registration and housing

The enclosed materials may hel» to answer some of
the questions you have concerning the Ornamental Horticulture
Institute.

Instruction will begin on Tuesday morning, June 21,
at 8:00 a.m. The Ornamental Horticulture class will meet
from 8:00 to 11:00 a.m., five days per week *<1 the Floriculture
Building. Votec 459 will meet from 1:00 tc 3:00 p.m. in Room 33
Education Building. You will register as a group at 11:00 a.m.,
Tuesday, June 21.

Arrangements for University i-_using can be handled
through Mr. R. D. Barger, 42U Student Services Building,
Champaign, Illinois, 61801. In a few days Mr. Barger will
send you information regarding housing facilities and food
r rates. You do not have to stay at the University dormitories,
but I believe you will find these air-conditicned facilities
‘ to be the most comfortable and the most reasonably priced
accommodations you can fird near the campus.

If you have any questions or problems write me at
the above address or call me a* 333-3274 (Area Code 217).
My home telephore number is 356-8287. ©

Sincerely yours,

Paul E. Hemp, Director
Ornamental Horticulture
Institute

PEH:ds
enc.




APPENDIX B

ORNAMENTAL HORTICULTURE SOURCE UNITS
FOR VOCATIONAL TEACHERS
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TURP YAAGZIEGT

A Souvrce Unit for Vocationzl Teschere

Vi end hor to une ki
“fhic vnit oa »t:f *1,, aeat may be uszod with tenth, cleveath or

tuzlfthesrade students or siudents errollad In postesecondary vocational
progravs, Bafora berimaiaz the shudy of turf voanagemant, studenia sheuld
have a backeround In soils, fertilizers, and plent grovia, A begioning
courtz in basle productlion coriculture or biclozy would serve as a2 uselul
preveqedcite to the study ©f turf vanagiraat, For this reason this unit
on turf nancgement gheould bz schizdulad 1o eaviier then the tenth grade,

The first two prublew areas on establishing a latn and sodding a 11 1
should be taucht in S:pte bar, The areas o madntaining a lava ard reno
vating a lava should be ¢chndulad in Yoy

At least half of th= ifustructional ti-e epcat cn this unit snould be
devoted to field and laboratory work, Tals i5 wvity teachers shoald seligdule
the teaching of thase problin areas durlng Seote.ber and Moy,

&

Ve

Problen area ouglinaz
A, Egstablichiniz a luwa by sczeding

1., Decid 5n3 wieh o gacd

2. Trepariag tho sendbed
a., Rough cralin
b, Druinaze
c. Fertilizciion .
d. Cultivcohion

3. Sclaciing the seed mixture

4, Plenting sead
a. Rates

0'4

b. Types of szoders
S. Covering the secod
a. Dapth of covor

b, Mulchos
6. Caring for nevlye-planted scad
a. Watering
b Mouing
7. Cutting the fivst tiue
8. Prevonting lawm prodblens
a. Wcads
b. Inszets
¢. Discagas
B. Sodiing laums
o Explcring tle ﬁor*ibilities for using scd
o Dealding vhieu 2ad vhare to scld
« Seleactiny sad
Cutidag s22
Trinaiig 8<
Coolivz ecod

9
“

AWV ESWN -
L ]
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7. Transporting scd

8. Storiug sod

9, Prepcoring the soil bed
10, Laying sod or sod strips
11, Watering scd
12, Rolling and ta~piny ecod
13, Carinz for freshlyeploced sod

C. Maintaining the establishad lavm _

1. Selezting and cpplying fertilizers eand lime
2. Vatering lawms

3. touiny gress

4, Coatrollinz vceds

5. Ideatiiying and controlliang laim inscets

6. Controulling discones of groass

D, Reaovating lawas

1., Dzfininy reuosvetion

2., Hondliag conpection problems

3. Handling draiuzgze problems

4, H22dling haavy matting or thatch probless
5. Contzolling lawm pasts

a. Weeds
b. Insects
¢, Yoles .

d, Digeasas
6. Using proper maintenance practices
a, Watering
b, Fertilining
c. - Yowing
Leszndra outcores ’

The behavioral changes vhich the teaching of this unit should prowote
are as follows:

A. To create zn appreziaticn for a quality lawm
B. To develcp the ability to identify differcnt grasses
C. To acquire krnowledges aud skills in lawyn maintenance nccessary
for employront
D. To develop the ability to perform sodding skills
E. %o develop the ability to rmairtain lowas effectively
F. To develop the ability to identify and correct cormon lavn problens

Sungzestions for setting started

A. Develop and give a pretest to halp students becom2 acquainted with
turf wansgorment and to find out what they do not know.

B. Plan and condust a tour of lawas to give students experience in
evaluating nanzzeront practices,

C. Show colored slides of poor, average, and excellent lawra., EHave
students identify lawn problexms,

D, Condust a discussica of the present aud past experiences of students
using the folicuing lead questions:
1. How many of ycu ara reapoensible for caring for your houe lawn?
2. What do you like best about your laya? What do you dislilel?
3, How many oF you have helpzad estzblish a new lawn? Bow did you

do it?
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This discussion should lead fato the noxt stoze in the teaching
process walch 15 tue identificstica of problars, questions, and §
concerns Of siuldonte,

E. Use the folle:iay shosk statc.asats to sturt a discussion:
1. Did you kaow thot lavas predvce rore growth per asre than a
hundradebeniiel wilo crop?
2. Did you %neuy that you have 8 hot steraing jungle in your
froat yzrd?
F., Have clzgs diccerss the contribukicas lawns awnd grass have rads to
society?
G. Shew clacz a ekrln of cod ons fuel thick and a strip two fuchos
thick, Arl: then: .n;cn thoy wveuld ratiiar use and why.
H. Pold up tlhie follculry tools and cqulprent end ask clees to identify
them 2ud tell theic uczo:

1, Trix -*..a3 £rooo

2, Seoil becting eguipment

3. Edgu:'.o

&L, Suil probe i
Y. IHave stulczats ke a list of parstac in the coruunity who sell eod ‘

anl a liot of parseng wiuo have colded their lawns,
J. Teke a wzlkliey fiold trip over thie schicol grounds, Identify areas

where grass 15 nci grouing and discuss causes of pooy growth,

Studcat vafarenses
' A.  Baoks
1. #oover, Lorran K., Aoproved Fractieos dn Booutifyias the Yera
Grggﬁv", The Interetote Printovs osd Publisncss, bauville,
d1llinols, 1955,
2. Musser, H, B., Turf danaveomnt, leGraw Hill Book Co., Yew York,
Teuv York, 19542,

3. Schery, Robert W,, The Lovn Bcok, The Macmillan Co., Now Yerk,

1961,

B. Paopnl~ts
1. Bstter Lo, Fomz and Garden Bulletiu o, 51, USHA, Unlgcn
States Govermzant Frintlns 0fdice, Vashiagten, D, C., 1984,

2. Keomerer, H, R, and Vesnard, ¥, F., Your to Pave an Attractive
Lawn, Illincis Circuler 723, Valversity of Iilinois Colle.a of
Agriculture, Urbana, Il]inaiu, 1253,

3. Lasa Disenias dn the Midwast, Morih Caatral Ragional Extunsicn
Publiestion o, 12, Univa rciry of Yubrasha College of Ascrlculture
and U3DA, 1933,

4. Law Weods: Identification and Cenkroel, Illinols Circular 873,
University of Illinels Collega ef nvriculture, Urbena, Illinois,
1565.

nefds, equipn-ont and wmaterials
A, Yencuiug aids
l. Turf plotc in the land laboratory

2. Slides of laiws before and after renovation
3. Mouuted vacd apccimens
4

. Insect specirans




Lato

5. Plctures of plant diseczas
6. Slides of irrlication systems in operation
7. Chart shewing the different rmeuiog hiedslits
8. Overlays fer tna overva:d projrctors
9. Refcrence bocis, nazazinaes, filss, film strips, pictures and
charte dealirs vith torf wvinas izt
10, Ported ceomplac of grarsies grovn fn the arez
11, Sauples of cleay, luan and gandy soils
12,. S-~mples of corzacted awd frizble goils
13, \_pln" of sod with the s911 vedhed out to show the roovte
B. Equipnuat
1. Spades, rakes, hoes, spreader s, sezders, cutting teols, tarpers
rollare 27d hond toole nocesrawy for 1"”n vorl
2, H-od ard pevor recl novors, pc'cz rotary mover, and any othex
turf roudng or trivalny equip.omb
. FRetctiller cor cioilav fmplecor:
Several types of novable turf gprinklers

(

gysians
. Porceolstiea tubes (pl"ztic) ard pans
7. Scd trining frose and ecythe b]‘-“
8. String, stcokes and ideatiflceation tags for turf plots
o Soil srvwling cquipnent
10, Soil acrifier
C. DHaterials
1., Organic ratter used to ivprove scil structure

2, Lawm gxess seed

3. Lining natevials

4. Fortilizexs

5. Insccticides

6. Haxdicideos

7. Squores of sod

8. Stolens, sprigs and plugs

zatery exarcises anl spreial activitins

A. Use tuz follouing lgboratoxy excrelses:
1. Establishing a New Lawa with Plugs
2. Turf Monogement Demonstration Plet
3. Turf Specizs ond Varicty Plots
4. DMaking Sizrs and Markers for Crnanwvental Forticulture

B. Practice lawm seceding by using a sproader ond applying grass sced
on a parking let ¢r other bare area vhare the sced can be siept up
end reusad, If grass gecd i3 nof avallable, a substitute such as
gand or correizal eaa b2 uscd,

C. Seed a new avea on the school grOuwls. Thiz will give the students
an opportunlty to participate in zllthe previously rianticnnd lava
seeding skills and problava,

D. Provide stuvlents an oppoztunity to calculate the amcunt of grass
geed and fexrtilizer nesded for a civen arca,

E. Set up a dcmonstration of witer poreolution rates throush ssoples
of loan, clay ond eondy soils, Duwastezte water percolation rates
throuzh corpacted selle and differeat strucstured coils,

3
4
5. Seaaples of tile, gravel, and rateriels used locally in drainege
6
9
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F. Provide an opportunity for ezch studsnt to operate a rototiller or
other suiltzble soll tillage equip.:nt under field conditions,

G. Let each student figure the nunSer of square feot inm a given area
of lawn on the 2chioul ground and corpute tiie acount of scd and
fertilizer vequized for the area.

H. Let the stuleuts cut ced strips and sod an area on the school srouals,
in the laond labosctory, or clseihzare in the school districe, Arrange
for stuld:nt care for at least a month follecuing, Use the thros diae
gramg on sedding included in this sovrce unit.

1. Deouongerate the corrcct prozedure to follow in adjusting the helght
of cut on both 2 roaletype aad a rotoryetype leounsower, Lot tle
students cdjust the rowers to the ceorrcet helghts for rowing scdded
areag

Jo Sct up a chizufcal weed coatwol epovinent to show the effoct of
various cexmdeals on coiwon loun wools, Select an area vith a thin
staad of geoes, Divide the arvea 1uto ten=feet-cquare plots and
plant coinon lavn weed secls,  Usa several reccrmonded preecTergoent
chemicals appllied in Qifforout strenzths to show the effests of
vndecapplicazion, correset applicaiioa erd ovarapplication on woods
end gregses,

Ko lake a list of ccron lava secds found in your area. Ascign each a
student the task of gathering anl nouvating several weeds. Lat the
stulents deseribe hovw to {dentify tha weads he haa gathered to the
rest of tne claca,

, L. Deuonstrate the effactivenzss of water distribution of scveral

different types of sprinklers. [@rplain end ghow the advantsges
and disadvantagas of each,

M. Acaign to cuch stulant a caparate arca of the school lava to
determine vhen to 1ow, vhea to wazer, and, if possible, vhen ¢nd
hou much to fertillize. Lvaluate thz stulent's ability to mansge
these respoasibilitiea.

N. Rave students collect soil samples, Test the soil samples and
determina the fortilizer requircvonts for saveral lawas,

0. Toke a field trip to nearby lawas, parks, and ccieteries to observe
lavas, lawa grasses, different rinagcmeat practices, irrigation
systams oad disecse and iusect prebleas. Obscrve spotr where
solding was done or where 1t would be effcctive., Use the Rey to
Lamm Disordars to analyze problea lavas,

P, As3ign each student e hoie lawm ceeding exercise or have the

student renovate his present lawa if seoding is not practical,

Take a field trip to a sod farm of a leczl sod grover.

R. Have the clags set up a2 deronstration of poor sodding practices to
use in cenparing with some reconuzaded cnes, Illustrate diffevences
in placing, waterfng, and raintaining.

S. Set up a public fizld day to discuss tha results cf tucf ranagerant
practices,

—rsar.

s e R S o o e A a2

°

Key to Lawm DMsordors

I. Irregular pattern of dazd grass
A, Turf can be rollel v, like a cavpet
1. Exaninaticn roveals grubs ebeut
one inch belcr surface of grass, === Insocts eeecemc~ae Grud3

B-5
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II.

I1I.

B. Tutf can be pullad up easily.
1. Exz.inatica roveals waddy
tuci2ls in the woper thres
fnchas of gl evercncvencccvevancnan
C. Ou thz2 outer eiye of the dead
grase tha leaves of healthy
plauts sve turning yellou,
1. The eutire 1217 f¢ turning
yellou,
8., Exxmidnotion veveals wivecorrs
in U 2 xeotg of the plangc,wevee
b, Exunlustieca of lewes
ruvu:J ;ii'ad ilze red cod
wvalte ivoects vith larger
black and Lhite wingzd
insectg, vrnwvecnecccecvsacacnvnan
D. Thinning out of grass in scattoeras

areas,
1. Tho leaves of the infested areca
have brovn er purple or brdaim
with purple hovdencd spots o
thom,  Tho spcis miy be rowd,
ovblong or parallel to the leafl,e=w=-
rase blades becenz chiwed or cut,
A. Civcular bare arcos vith blades and
crowng chrued,
1. Exacinztion reveals woris oa the
grass vwaich acce over onc-iunch
long, green with dark stripes,=wweew
Grass Is cut off ncar thz soil,
1. Exomination revaals spotted or
striped caterpillar, one and
ne~lialf to tvo~inches long, eecrewes
Round pﬂtthn of dead graes,

B,

A. Pgtches frea one jrch to three
feet in diavacer,
l. Grass leaves show no lecions,
are first water-socked and daork,
then dry cut,evemccccnncnceccnncccan
B. Patches are suall, from one to six
inchea,
1. Straw colored lecions (spote)
with davk ed-oes ere found on
. leaves, A waite cobwebby
greuth caa be seen vhen dow
e present,s=mvvcvercevecnnncuacancna
C. Doad patches efian follouing

nelting snow,

1. A waltich pink, gray or bl-ck
rmold is fivct presont tren dicop
pears lecviv; the grass dzadl,eevecas

Inscetgemrmmevenafed webyworms

IngsrciSemcveeraaeal{vreloriis

Incecteme==e==v=~Chinzh bugs

Ma21td 19 out
Fede out
DiscaseemrwmeeeasDyvins oLt

Incoctgmevevmesna v yuroring

InsoctoemecvencasaCutuorss

Browa Patch
Diccaggenmm~wecnahizcctonia
Dicease

Dollar &pot
Srall
Picscaseeemem=aewu-Breun Potch

Snow ¥old

Fusarial

Patch
Diseagewemmee=ee-Geald




1v,

V.

V.

VXII,

. %

The surface of the gracs bladas 19
powdery.
A. Reddigh broua spots on surface of
leaves which ccucs 0£f ecasily,
Lesved may be withered or ycllov,veececa

B. Milky vhlte poudcr

1. Leazves appenr o have flour or lirme
on tﬁ'm““VC:y fOWicry.’--“--'“--“--’
2. WUhitish ©oldy grouch on leavaes,

(52e IV, C 2)-vecmvaccuccancnucnuncs
Bluicsh gray to bl-ock poude
1. Black peuder in etripos with
lcaves turning yellow and curling
UP, mwvnncsorrenneresnnecenseanennane
Bluish gsray to black, dry, noldy
grovin oa the loaves of the
frisg,emeomenrnae ceesccrusecnnrencen
Cn a new lawm, seedlings wilt and
die,
A.

c.

2.

Predeminance of tioy vottled or
spceekled, green, yellow or browalsh
gray insccts that hop short
dictoncag,esceoncrnnccocnnncnccnncccacans
Absence of any apperent insect
population, s=vecwnmccccsnnrcacencncvunaa
Toadstools, rmushrocms, or puffballs

fu the lawa,

A. In the absence of any patterneec~ceccec~e

B.

B, Appear In dsrk gremn gracs in an
arc or circle (S« VII A),e-ecerccnccce.
Rings or arcs of dead grass viith a
strip of dark green grass on the outer
edge.
A. May or may not have toadstoesls or
nushroomes in the dark green strip.eee-o-
Turf lacks viger, appears off-color,
buachy and etunted,
A. Grass bladas dying back from tips
interspersed with apparently
healthy leaves. Roots are swollem,
shallow and stubby,eeccecccccecacnacacaa
Miscellaneous causes of poor turf.
A. Hish incidonce of yellouing, stuaked
grouth,servrcncncnncacncaccncccacnuecene
Burncd aveac ia spols or streaks on
the entire areas "scorchad”
frmediately following a chomical
application,ecccrcnnecnncnccnncancncccne
Swall brown patches recexdling symtens
of brown pateh,e-r-ceccccccveccanvecncas
Cenerally unhealthy turf with a vary

th£CR ththh Of cut 8rass..--w-----o----

B.

C.

D.

B-7

DiscagerewermeweaRust

Povdery
Discageewcecacanciiildey

Piscagoeewennwea=Slire Yold
(One variety)

Diseacse¢=>=e=ec=wuaStripe Snut

Discogeew=cccena=Glisn 1l0l1d

InSQCta- - -----u-Leafhoppers
Dovping-off
Diseage..-----uocsctd rot

Toadutonls
Discagserweceecenalfyzhirocss
Puffballs

Piscaseeeveeme-==Toiry ore

Disease-=-==---=<Pairy arc

Discasee==c==c=llematades
A nutrient
deficiency

Posgiblye=~ec-ewaar frea or
nitrogen

PossiblyeeeceuceaeChrminenl Yhorn"

Caused fron
Possiblyer==eeen=dog urirne

PossiblyseeceeceaDrour*c due
to ‘reguent

1iche woteringe

wiilch cannet
penetrate the
thatch.
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Study questicns end ansoars

A, Establishind a 12 by gseeding
Wast 13 the bect thia for s2:line 1aimg and vwiy?

1.

C.

Autumn s.-x1n~3 (mid=d waist to nmiue=Septerver are best

because:

(1) Soil is5 worm ecncouresing ranid gevuination,

(2) Adequzte rainfall cuzi be raa ,on-bly expectad,

(3) livet lawvm wzod geceds will not gerninate in the fall
giviio the grass a chuace te beeene established,

(&) Grzss vwill beoeon? wall estabiished before cold

’
¥
o

‘J

wacther errives,
Spring sacding 18 sceend chinice and can ususlly be quite
satisfactory, Advaptages zros

@) Adcwu“tu rainfell con be cxpzeted,

(2) Plouty of sun and woim tirsperatures are usually
praesent.,

Disodvantces ares

(1) Vedis gerndnate rapidly.,

(2) Cold vieather nay couse slow gzrvmination,

Swaoer seolings are poasible buiz net recormandad, 1In

order to be succcessful:

(1) Sca% th=2 sccd to insure rapld garrmination,

(2) VWater thoroushly and often to keep the ground cool
and nnlst,

What 1s the nrozelure fo:r rov-h eradiag o laun?

A 0P wayd o TGS B VAL, @ WA ¢ S @ 4r el Bew o

a.
b.

c.

e.

How

Renove tua t0p four to six iu:lt-3 of LOp'Oll vatil building
and subscll operatioans ar2 ceaplateld,
Keunove 8ll trash such as bellding del:iis, bricls, stoaes,
e2ud paper, Do not bury this wmiterial iu thz subsoil,
Protcct cxisting trecs frea roo: suffocation if thc naw
lava will be conifderably highor than the o0ld lcvel,
Concrete ¢r brick retainiog walls arc satisfactory for
this purpose.
Using & bulldozer, trector and blade, or any sultehle
earth mowver, glope the sulsoil auny froon the house not
exceelluy cne=footr drop iu 18 linnsar feet, (Caution: stey
reascashbly clear of bascreant vally as tlhey zre quite
fraglile at this stoge.) 4 drop cf one foot in 50 linear
feot is usumlly quite adequate,
Wnan grouad is properly level) add lime and ptosphste as
needed eccording to soll tosts, Mix thoroughly,
Return the resoved topsoil by spreading it eniforimly cover
the subsoll to a depth at lzast four to six fuches.

sn gdocinte draluree be vrovitad for a laun?

e v Ll n-—..

a.

Surface Glgan“c Ty be provicad b) 810p1n0 soil from the
house toward draining ditehies, A mexinum slop2 of cn2 foot
in 16 lin-cr feot i3 sugjentid, Slopes above this arount
hinder woding, encourcge gulleoylng, aud discourege water
infiltration,

B-8




b, Subsurface drainzge may be provided by tiling.

4. How shsuld the geodbed ba r:guggg?

a. 1f topcoli 4s especially tirng, nix approxirately one inch

of lhuxus 1{nto the top four inches of soil, Compost, peat,

waedless ponures, straw, or cawdust will be satisfactovy,
Ten o tuznty pounis of nikvogen fertilizer to assist in
the broaklowm 19 bLeneficicl,

b, Add 20 pcvals of phquhutc:s-containing fertilizer pe:
1,000 squre feet.

c. Lim2 co briug tue pif to ot least six., If pH is below 3ix,
a2dd ground li: ctena at th2 rote of 100 pounds per 1,000
square fcot to rafse the pil lavel one unit,

d. Work up the scedbed thcroughly by using cay of the folleoving
equipn.ent:

(1) Dic’ and harrow

(2) PRoetntiller

(3) "viikkiug" levaler and c¢lod buster
(4) "Roscoan roke"

e. Smcoth tle sealbed by hanl raking,

f. Wolt for & roin or ecprialle 1iphtly to dotermine low gpots,
Fill in lcws spots gs necessary for a cucoth surface,

g. Foad rale azain for final preparation. A slightly rough
gurface is preferable to a very svooth surface,

5. Waat fextilizce should bn appll~d?

a. Lirme to bxing the pll to at lcast six., Adding grouad lir:stone
at the rate of 100 pounls pexr 1,CC0 square feet will raise
the pd leval one unit.

b. Mix enoush nitrogea, phosplicrovs and potassium fertillaor
into the top two inchas to bring the levels up to miintencnce
staadards, In tha ghseace of a soil test an application
of ten pounds of 10-6<4 cr a sinilar anclysis to each 1,000
square fect vwill be adequate,

6. Vhat cre the principal kinds of ~rasses available and which
should be incluied dn the niviure?

(The following chart gives the rost i cortant grasses, thoir

cormon nair2, scientific neome, aud scre of their genarzl charactere

istics. For further information ze22 Schery, Robert W., Thz Lawm

Book, Tha Macmillan Coupany, Now York, New York, 1961, p. . 7-23.)

Cormon nane Scientific vora General characteristics
NORTIUERN SPECIES
(Tcnacssee and Noriinard)
Beutgress Azroatie tenuils Spreads by stolcas,

racormended for lawas
recelving bztier tucn
average cure, best adapted
to cool reglons,
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Cooon nane Scientifizc naue Ceneral characterietics

Bluograss, Kentucky Yoo pratensis Widely edupted, sproads

by rhizomz2s, grows ecrect
from shoots, prefers full
sun and neutral soll,
thrives ca moderate attene
tion, varicties for selec-
tion availoble includa:
Arbocetuvu, Park, Delta,
Newpert, Cenry, Yerion,
Trey, and Viddeor,

Blueyrass, Rouch Poa trivialis Produces by stolons, bright
grean gloasy leaves,
shallcy rosted, not traffic

tolerent,

Featuen rubra

(Verletics of ved fencuaz
include: Cheuings,
Crezplaz rad, Ilinhoo,
0lds, Pennlawn, Rounler,

Fescue, Red Wiry, haix-1iks, dz2vk green
effecct, grouwa from a short
rhizos2 end mony tillaers
buached fzrcnm the cromm,

growin pattera sinilar to

Fescue, Tall

Redtop

Ryegrass

SOUTLERN SPECI

Bahia

and Trinity)

Fastunra erundinacea

(Varietics include:
Alta, Coars, er:l
Kentucky 31)

Agzostis alba

Lolita nultiflorun
(anaual)
Lolivn verenrs

(paTenalal)

Paspalicy notatun

B-10

Kentucky blugyrass end
nixes vell with 3t, tlirives
on shade and peor saudy
soils, requiraes only veder-
ate fertilizatioa, not
suited to Lot soutliorn
suimners,

Bunch grass vith little or
no rhizoningy, rough clumpy
appearence, eniures ueglect,
useful oa playgrounds and
athletic fizlds, stewdy
root systen,

Often used za a quick
nurse grass, not a desire
able lawn specics,

Quick gprouting, agressive,
clumpy, not a desirable
lavn grass,

Course leaved, light

green appesrance, shect
stolone, leavoes rolled in

a bud with a nail-like
ligule, thrives ia szody
s§oils but 13 of lou quality,
Fensacola 1s ths rvecoracoded
veriaty.




Co~~on nar2

Selentific none

General charcetoristies

e

Perizula

Buffalo

Carpat

Contipede

St. Auzuatine

Zoysla (Japancse
lava grass, Manila
grass, or Mascarene
grass)

Cmodon dactylen
(Vari-ties inzlude:
Bayshore, Bredley,
Evargl mcca, CGraond,
Textors, Wiffiaz,
Tiflava, Tifoeceon
Svnterf, oad Ue3)

Bushlos dactylodd
(Varisties iucly
Ft., Collins, Léy
Nebrasha, aad Weods

L)‘ nh

-
d
-
3
.

L'a

UJ"

gord)

Axcaopus affinds

Fenmochiloa ohaiu:o’l-u

Stenctophrun sacurizten

Zoysia ratrella
(Vardeties inzlude;
Meyer, Eum:rald, Flswn,
ard Ruglawu)
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Spreads by stolons, gives
a soft, dense, low, dark

green appearance, intolerant

to shade, attractive quick
groulug laim srass vien
properly car=d fox,

Stringly loavad, loose,
thin, graylsh green turf,
produces by stolons,
scparate rale and Zcaale
plants, used in arcas
with lew rainfall,

Coarce leavied, locse
crecping effcet, difficult
to =ow dva to fregurent
sced euda, kdewrﬂd to
acid, samdy, bo;gy s80ils,
asuitabice for ciler

Troiliaug stolc n,, blunt
laaves fold d in 2 bud,
excellent for peor soils
vith npinfoun czlntenance,

Too ec2arge for a £in2 l‘un,aﬂ

suffers frem chirnch bugs
and discases, ciadures sun
or shade ard sc.z salt
spray, no sz2d available
but a vzry chzap sod for
Floridz and the Culf coast,

Produces a ticht, very
resilieat turf, ruuged
slow groving, hu:pted to
full sun or pcrtial shade,
off-color during cold
weatier, one of the bes
lasm grasscs, very slow
growing, low raintenznce
reguirenznt,

species,

iR
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7. ITh» final selcetion of a rrass ghould be based on what factors?
. Cliuaticzlly suited to tae avea vaere it is to be grown
fr:ount of ceve the gracss Is to reecelve i
Type of uce the laua {5 to recedve {
Azount of roacy available, although the highest priced lawm ;
is probably clicaper in tbh leng ren, ' f
€. Speecial purpeces for vadch thb lawia will be used such as L

i

!

|

i

. 0 .O‘N

tennis or golf putting
f£f. Type of soil

8. Hou can tha sged b2 plantnd?

&, Plant by Land by allouing it to sift lizhtly throush the
fingers dLring a flick of £h: hand or use of a shaker-top
box, Bulk pay be zdded by m. .ing with an equal arwuvnt of
ccrneal, verniculite, pulverizod orgaalc materials, dry
sell, svul or fartilizor,

b, Wairlwvind or eyalene type secedor
(1) Th2 operator &t oa!d alloy sufficlent overlap to feather

into the adjacect gtrip,
(2) Ssu cne~half the secd in one direcstieon and the other
half at right angles to tle first to aveid gkipped spots,
. ¢. HRoppor spreadera
(1) Vey precise ‘
(<) Cun be adjusted to licht saeding rates ’ 4
(3) Advisable to sow in tuo halves in opposite directions i
d. Pelt-lile pats |
(3 Coztain an even dis trioutica of seads ”
(2) Sorz are impregeated vith fertilizers arnd stinulants
(3) Mot too effectirse dus to rmit disintegzration, 147tding
by veeds underncath, tearivz, blowinz, and ses tturivn
by bixrc:,

9. Uhat seediny rata should be vrol?

a. For a fiae lazn in surny areas using Xentucky blusgrass,
Mericn, Delta, Park, Ar bCTOth, or YVewport alcne or in
coubination sow two pounds per 1,000 square feet,

b. Shady areas
(1) Chswvings or creeping rel fescuz 75 percent and roughe-

stalked bluagrass 25 perecnt,
(2) Sow threa povnds per 1,000 square feet,

¢. Rouvgh temporary lawn
Ryegrass or redtop, aloze or together--two pounds per 1,000
sguare fcet,

d. Sandy soils
(1) Chawings or cresping red feacuve 75 percent, Rontucky

blncgresa Merdien, Deltz, Perk, Arboretum, or Meiport
25 percent,

(2) Scw three pounds per 1,000 square foat,

10, [Eow chould the seed be cover::i?
a. Covor sozd 1isatly by hard rak-ug or by dracging with &
12

rush or a szctica of chzin-lirk feuce.

Rk L s cns Lo onii St Lot i et ol e e it Rl bt b haaL b Mt

B-12




Cintihe i A S Nt Al i Bt i Al dh Sl biind & it bbbl R

B,

b. Cover large scads 1/4+3/8 inchica deop and enall seceds
1/8-1/4 inﬂbes deen,

c. Firm the sesded arca by rolling with e light roller or
cultipacker,

ba clvea tha ax-1s_ frem seceding to rouine?

11. hat core should
Des With Stros € bar’ap “to preveat crasion,
1tly

a. Mulch sic;

b. WVater 11* vith & £in2 sproy twice a day to a dept
of one Inzh, A ligit spray will prevent vashing gexd
into low pochets,

c. After secd geruinates gradually inerease the amount of
vater and decrease the frequancy,

12, Whn ghenld nem eross be risoad?
a. }os viza the nos sooiing Las
thon its cuctenary moudng Lol
(1) Kentucky bluagrass, tixee inclas
(2) Bzrmeda or Zoysia, tuo in:ze
b. Mav oanly wizan secdbed 48 dry caocush to prevent t:zuring,
¢. Be zure mver is sharp.
d. Once uowing hes begun 4t should be repeated as so6oa as onoe
kalf to one duch ol ucw geewih has oceurved,
Soddmg lasms
1. EKhat zre the advanggggs of ucivn sc1?
g, 1t providas a auick turf,
b It is a rather szfe vay to protoct steep slopes,
c. It i3 easy to lezrn haw to sod,
d. Sodding con be don2 alnoat anytine of the yaar,
e. It is especlally edapted to spors subjeet to frequort use,

«
&
€

~

TCun about an inch to ller
1t

2. Wbﬂt zre tha disedvante=es of usiry sod?

a. 8§0lding is usually the rost cipcasive methed of estzbliching
a lax

b. In ce*t;in erezs, it rqy be difficult to obtain good scd,

3. ¥hat tire of year is best for so'ding a lam?
a. Soddinz cca be done alwost oo »lmu
. b. lLate Spring or early fall is usually preferred,

4. Urder vhat cealitions is seddinn considered desirable or
]uat fiﬂu?
Waan placed along sidewalls or rocils as a border.
b. Vhan plucci a101° tha fonhbhtiow of a house to praveat
soiliaz duc to oolauh
¢. 7To cbtain a qulck cover in haavily traveled paths,
d. 7o patch pleces where erosion his started,

5. Yhat c1uses 1o ereas €0 beoire unavon so that enoothine and
levelie pay havz to ba doaz b LO'Q scd is applicl?

a. Footpriats and tracking by spleiints
b, Burrculrz by animnls
¢c. Erosiecm :nd depositica of seil,




7.

8.

9.

10,

11,

12,

13,

14,

ot Tinds of sod are often salected?

a. Blusgrass

b, Fescug

c. Beontgeass

d. Bernuda grass

Yot tools eon be wend for eutting 20d 1iftins nod?

8. Half~:ooa type tur 7 gdger
b, Seveoral “1rds of machanical cutters that are on thz warket
¢, Siwple Fnivis can be used,

Thot 45 the re;g‘dmg} ¢l vrocedure for triiniuy sod?

a. Cui thz sod & 602 squuare by twd inchies thick, Reep the
cdgns stralshit and po wallel,

b, Pluace the Zoot=z square sl with the sod side dowm dn a
guaze box aad trim to a thicimezs of sn inch cr an inch

end one~half uith a sud trirvacr or cutter
c. Unen uslnz scdecuting wachines vhich cut standard vidths
et a set depth, no trirsaing is necegsary,

Vhy sk q_}ut”*t is to b~ h2ll for a day or tve be conled cut
and kept cool?

a, %o pfev*“t yellouving

b, To prevent veckening during storage

Pou ghould sod sgxins be handled duving loadinn on a2 truch ond
durzing t*u??n:~,dtwon3

a, Roll up tue individual strips with the sod side in,
b. Load in rou3 on the treck,

¥hat soil bed prepavation is rescriierded?

a. Grade and lavel the soll bed,

b. Thz soll bed should dbe preparaed and enply fertilized bafore-
hand as with any scedbed,

¢. Tha eoil bed should be firu with the surface disturbed to
a dapth not exceciirg a quarter of an inch,

Hou suould £o1 be 1aid?

a. 1f tiz atrins of scd are rollsd, unroll, place in positioa,
aund necstle oar azajmst the o»n\r. Place the strips in a
stagnered position,

b, Pirm into place and tep dress with wead-free soll to fill
in th2 low spota and edges.

¢. Roll to fimn tha s0d into the soil and to rmesh the strips
tichtly against cae another,

Is it odvicable to wotar sed after it is laid?
a, VWater it avd tho vaderlyins soil bed thoroughly to a depth
of fcur to six duches,

b, Tamp Mzhtly or roll vith a yediwm welght roller,

Vo1t pracantions mest be tak2a 30 ralling sod that has dust

o
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a, T0d h:ovy & roller nay c2cse the olecas of sad to sirzetsh or
d of ti2 2z, cassing i-pavfect jeints betizia
rips
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15.

16

L 17.

1.

b. %Too b“"vy a roller will harden the surface of the soil bad
and make it difficult for the roots to penstrate,

Yaat £6l)o: ~un care ox attontion shiculd be oiven a go0ddnd area?

a, Vator tnvzo~~n1v as necdsd ior tuo to four wecks until the
god i3 fziuly L“;ttnd to the soil bed,
b, After csichldchuent, handle as any newly szeded latm,

2 quickly i1l sod b‘~r~" "kadtto 3" to the undeslyine soil bed?
a. In tio vaoks & Littio lenger.

b, Within a fow wae&z it w111l be securely rooted to the poil bed,

Should ged) ba sifrs wares or strins of sod and

gnzd ba scnmcﬂ

a. 1o, a cazcl.erooard eflect is 1ilaly ro result froa the new
scedlings,

b. “There uny be a difference in the color and textwe of the
sod aad the no socdlings,

C. Maiutainving the e¢rtabliched lava

Wast najer foreilizor olimauts should be added recularly to turf?

a. Ritrogon, }Lo"pboru, aud potassium
b. Aay mince elexcats that are deficient {a a given area

If 7=7=7 ooveoars 04 a soek of x"rri‘iQOz, viiet doe3 this rean?

PR o e B P et S

a. Auis moong the fovedlizoer 45 in a 1-1-3 vatio, or 1 pﬂrt
nitrogea, 1 pavt phospneris acia, aqi 1 part potash,

b, Similarly, a 4-8-4 fortilizer has 2 1-2-1 ratio of 1 part
nitrozon, 2 parts of phosphoric ac;d and 1 part potosh.

Vhat fortilizor forr:la should be usad on turf?
The aﬂQIYoja used will dnp ard ca tue cacracter of the turf,
the interaity of wanagcment, soll fertility level,

Vhat cre the fracticns of line?

-8, It fvproves the physical ceoudition of heavy soils by prozote

ing granulation,

b. It causes small soll particles to form aggregates of larger
particles vaich h2lp incrcoase the afr ard woisture supply
of soil,

c. It causes soils to be wore loamy in chavecter and increaces
the availzsbility of plant nutrieuts,

¥What are tﬁﬁ 1i-2 reculracomis of grosses?

a. Crasoe vaxry widely “in thoir lime re equirenents,

b. The blucﬁrassas are very sensitive to acidity ernd make their
best growih at a plH reaction above 6.0,

¢. Tae fescues and bents grow over a wide reaction range and
have a vvch lower lime rojoeivozsat.

d. Boarnuda grass produces tha bast turf whare lire 33 uscd on
wederately to atrongly acid solls,

e. oy.ih $ress23 grer ovar a vwilde resction and respond ecaly
when s0ils are extreraly ocid.

B-15
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6.

7.

8.

9.

10,

12,

13,

14,

¥
Vhat is thqnggte,{tgga and frenuency of lima applicatiow?

a, %tne rate of ¢pplicatien donends on the acidity of the soil
aad the recds of thie gross as to pH level. Ordinavily one
ton or less i3 appliel per acre.

b.. The baat tive to apply linz2 i3 in late fall, winter, and
early spring,

¢, Tae rate for hydrated line should be under 1,000 pounds per
acre, or 20 to 25 pounds por 1,000 square feet, It should
not be applicd folloulng the use of arronia fertilizers,

d. Frequent appliczations nhuuld be rzde on acid-type soils,

o much fortilizoar should ba annlin ad to bertsrnss?

Fow nuch fevellizer should bs coplied to fescun and bluarcass?

a, w0 tO timoa pounds each Of potacs*vm ar:d pataah per 1,000
cquara fect chould be applicd arnually during the period
of active turf groutn,

b, MNitrozan should be applied at tha rate of twd to six pounds
per acre during the g“*vinﬂ seasoq,

At what vates should €aveilizer be annlied to Zoysia crasc? ;

PP Vil

a, Apply cune to c¢ue and onc~lialf pou*da “of nit'05en vcr 1,000
square feet every six wzoks durlng the growving scason,

b. T«o to threa pounds of potassiwa and potash should be
applicd per 1,000 square feet annually,

a. Add cne end aneenalf pouris of n“trogcn in tne apring and

again in the fall, Also, add two and one-half to three

pounds of nitrozen in tha suumer, !

b. Add two to tlaree pounds each of phosphiorus and potash during
the groving secason.

.

How ruch fertilizer ehould be appliced to berauda prass?

a. Add caa to cae end cno~half pounds of nitrogzen per 1,000
squcre feet every three to four wecks durlng the growing
82133501,

b. Add two to thre~ pounds of potassiim and phosphorus per year.

khat types of irrinsatica can be used on turf?

a, Spriakler type irrigation
b. Surface flecoding
¢. Subsurface irrication

That are the exsontinl fantures of sewinkler drrigation?

a. An adcguote water supply

b, A suvitadle neans of prO“idiﬁq preszure

¢. VWater transnlssion linas of adequate capacity
d. Efficizat cquipmont for distribution

At what rate chould watar be crplied?
Apply water &t 2 rate vaich will be sbsorbed by the soll,

Yooy pruct vraker should ba en_-,]_-f« 17

Encuzh wator should be appli-, to rolsten the soll te a depth
of aix irchas,

B-16
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15,

16,

17.

18,

19,

20,

21.

22,

23,

How often should woter be apnlicd?

a. During hot wcathar moisture will be lost at the rate of
onz-half to one inch every two to four days.

b. The water holding capacity of the soil, type of soil and.
its phycical conditioe plus the weather will determine to
a great degree the fregquancy of watering.

¢. A good rule of thub 18 to sozk grass to a depth of six
luches at lcast once per week,

e,

Whan {s the best timz to water durine the day?
-~y —p -l )

a. Lhen tonperatueres are high, the best L'me to water is at
night or in the early merning,

b. WUater applied corvectly during the day will not iujure the
turf,

How can winter dryiny of tha luvm be prevented?

a. Late full applications ¢f «wa2ter chould be made.
b. This will keep the turf in good condition during the
winter dermant period,

Why should secss ba vatered to a d:inth of gsi: inches?

a. This Is deue to prouote a gocd vigerous root system to help
co.dat dry periods,

b. Shallow watering will eacourcge chzllew root penetration,
thus making the lawn susceptible to drought,

What are the correct towing hai-hts for cool season and wirm

8eason arassos?

a. Bermuda and zdoysia grass should be cut to a height betwsen
three~fourths and one inch.

b. Bluegrass and fescue should be cut to a height of one end
one-half inches in the spring and fall znd two and one-half
to three Inches in height during the suruier wonths,

How mush grass should be rerov:l at each mowing?

a. Lot more than onz-fourtn iuch per rowing.

b. Uhen greater than one-fourth inch is removed, the grass
may be shocked and a elipplzug disposal problem will be
crcated,

khy should clirsines be rerovel from lawns?

a. Clippiugs will chcke grass zad may cause thinner strands
to form,

b. They also form a mat that is more difficult for water to
penetrate,

What are tho t70 types of lavm wazds?

a, Grass-typs weods
b. 3readleal waels

What ave serz 200r pzintzpence practlcss vhich pre—ore wined

grein?

8. Using grass seed high in wred s2ed content

.




24,

25.

26,

27.

28,

b. Poor wetering practices

¢. Poor fertilization practicce

d. ZIuproper uouing

e. Allouing tlin 'stands of grass to remain ‘ .\

How can loi<r we2ads be controll.d?

a. Appuopriate watering

b, Using pood seed

c¢. Repgular nicsing to tae corsrect length
d. Maintainin; the proper scll pi

e, Fertilizing durlsg the growing seazon
f. Using h.rbicides

g. Controllin; discuces and incocte

h., HNaintaining thick stonde of gras:

Whot ave scnae ¢f the weeds vihich iy be found in launs?

a, Dauadelion

b. Buckhorn

¢c. Yellou rocliot
d. Chickvaal %

e. Clover

f. FPurclone

g. Spurge

h. Crabgrase
i. Googagraoss

j. Wild garlic

k. Plaptain

1. HReal-all

m. Thistle

n. Black mzdic

0. GCround ivy

p. Oxalis

q. Coarse fescue

r. Knotwzed

s. Foxtall

t. Shephcrd's purse

What are the types of chemfcal weed controls?

a. Soll sterilouts
b. Postcmergent chemicals
¢. Preenergoent choalcals

How do inseacts ¢suane lawms?

a. By fec."in' 01 fﬂliﬂob or roate
b. By living vader the surface so as to interfere with turf
qualitias,

vhat sre tu2 three pgrouos of fnsectr that divectly damace terf?

a. Tnouse thut attack the roots, such as grubs of tha Japaaese
beetle, June bectle, &nd wmzay othar soil irhzbiting 1nsacts.

b, Those thzt feoad upon the foliage, like sol wedworas, army
worms, ans cutwori's,

c. The gueking insects that suck the plant julees frem the leives

end stems, Chinch bugs are the most saricus,

B-18
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29.

30,

31,

32,

33,

Wast precaviions should one tole vhica using poisonous chzonicals?

a. Lubel all contain-rs cl;;riy.

b. Xeop awuxy fraa childien ard pets,

c. Follov ronafacturor's label directions and obscrve listed
preczuticas,

d. Avoid inhzline en? skiu ceatact,

e, Xecep ont oI eyes,

£, Wash thovcuchly wiza scap zmd water after use.

g. Clecan cpray ard cwuLing crulprent after use,

h. Do ot app ly waen drift night cause Injury to people or
aninzls

i. Keep cnildren and pets off turf until the material has been
wached shiorougnly.

.lhih“iih4ﬁf 2 of the pajor insccts avd paests that affcet turfl

a., Juae v:iizles

b, Azaual wlite grud
¢. Leaf hopoers

d. Cutusrry

e. MNeole crlcleta

f. Fruit £1y

g. Cround pesrl

h. loles

i. ldce

J. Avmadilios

k. Japanasc Lzztle
1. Chinch bugs

m. Sod webvworos

n. Arny wvor:s

0., Ants

P. Scales

q. DNzoatodes

r. Gephers

&, Skunks

t. Cround sguirrels

Fhat is the o c:u3e of 1ost or the serlouvs diseases in lavma?
FpnOi causeg st laua disaises,

What counditicas provote funous jnfesticus?
a. Vet, huzld veathor

b. Too frequint wateriag during dry wezther
¢. Proper tusperatures

d. Danp clippiags

e. estriclted air moveneut

f. Pure stan's of grease

What =r¢ 5oy of tha ¢orvon fun~us disnises?
a, Iz'l’.ti'.‘lz il (,Q\.ﬁnodt d -4 - R U
b, Brcwu patch, thizectoria di ease

W S
c. Ddollav spoer, srall brosm poteh
d., Fusarial p= d ¢
e. Rust

f. Poudery uilidew

teh and saow 1ol scab

Pt 3 AL VT WS e, o i
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h.

Falry ring
Dawping-off, seced rot

P. Renovating lavms
1. What is maant Ly the wvord "renov~tion"?

a.
b,

Dlctiorsry meaning==to renew, make over, or repair

Pertainine to launs

(1) Uuseading existing lowm areas

(2) Treat:ont nzeded to inmprove lzems vhich have deteri-
orated to the point thera nonnrl maintenance procedures
cennot keep them in gocd condition,

2. What caus2a sofl compaction and vhat can we do about it?
asta

b.

C.

d.

Ccusa--c nt traffie, scematires 1cgu1“r use of h,avy
mower (1 cat savere on hegvier solls and vhen traffic has
occurrcd then soil vas wat).

Prevantinn--build paved walks and patios vhere traffic is
heavieat; vee fescue on tha play area because it stends up
under hoavy wear,

Correction~-spiking, spading up and seeding, and pover
acrifiers.,

Resulte-parnits casier access of alr, water and nutrients
into the soll,

3. Vhat causas poor drainace anl hew can va correct 1t?

b,

Cause~-=~1cy . spots, considercble cmount of traffic and inade-
quate prefavation before planting.

Correction of poor drajnaga-=-2 m":l.flc:utzion and resealing,
£filling in low spots, bettcr preparation before plantiag,

4, What causes heavy mattinn or thatch fn turf and how can it 2

correacted?

b.

Cause=~zrass {s not rowed ofien enoush; when grass beoeenes
too hich the stalks band over and coxhbine with the clirpings
to form a mat at the soil surface,

Correcticn-=-heavy hand rakirg or us:2 of power veri-cutter
to 1ift un the thatch and acrate the turf, Pxcess grass
can be rezoved with a lmm swoepar,  (RaToving the clippi
while mowing will aid ia sreventing thatch.)

5. Waat are tha different pasts of turf and how can they be coatrolled?

Types of weads and their contvol

(1) Bro:d laaf weedse-plantzin, knotweel, creeping charlie,
and clovars

(2) Narrow leaf or grass wz2olds--crabzrass, quack grass

(3) Ys2 preanargence and postanmargeace spray.

Types of insccts and thair conirol

(1) Kinds of inseets: <hite grubs, ants, wasps, chizgere
scd webuorms, and earthworns. All of these pas “s ¢an
be killed with chlordana, dieldrin, aldrin, heptachlor,
sevin or diazinon,

(2) PFor dzatailed information on insects and thair control,
refer to section eatitled “"Key to La:m Disorders."
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7.

¢c. Moles ond role control
(1) Cause--numercus insects and earthworms present in the
soil,
(2) Prevantions-traps (bozt irmediate control),
d. ‘ypes of disecases and their control
(1) Kinds of cermnon discoses: rust, various leaf and stem
s8pots, powdery mildew, slime rolds and toadstools,

{2) For d&ﬁa’leu %nforﬂ,zxon oa prevention and cure of
discases refer to sectiocn entitled “Xey to Lawa Disge

orders,”

What ove sov 2 propor caintenince practices used in waterins,
fertild: i;?ruti'hOHIUJ turf o rensvated areza?
a, ztering

(1) If on new rerovated erea with new sezd, water immediately

aftor sced i rolled, Usc only encugh water to nafzten
the woper ivzh of eoil,
(2) Wacn soil s dry after sceding, water once a day until
Wwo weske aiter the sezd germinates, then water lass
often, but use nor: water each tive,
b, Fertilizinrg
(1) Applv 10 to 20 pounls of 10-(-4 feriilizer to each 1,000
square fect,
(2) A 501l test will teil you hew much lime to apply.
c. lowinge-t.ow the lawn vwhen the old grass reaches a height of
two and on2-half inches regordless of height of the new
grass,

Vhat ore sou: varletics wvafeh con b2 uscd in the didisst and

varicties :a”-h can bz used i an'd arezs?
A

&, Ccol gaaszen g~hzazs that &ara2 grv“5 in the Midwe:st
(1) Kentucky Bluegraasss (7 04 Pratnsis)
(2) Cucmoun (Cumposite of types)
(b) tYarion (&5 pc onl of total grazs in Illincis)
{¢) rark (dark grecn, fast germinstion)
(¢) Dalta
(e) Mowport
(£) Arborctun

=
0 e

(2) Fescucs (festuca)
Red fescues (festuca Rubre) good for shade, sand and
droucht erez
1. Chawing rescus-=hag bunclgr s
2. Peualaun
3. Creeping red fescue
{3) EBertirass
(2) Colonial
(b) Crecping
(¢) Prouneross
(d) or llnb-('u

(%) Ryeses

(b) =Zoreanial
b, Vo s2.scu graesas
(1) 20"*;‘
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PLANT PROPAGATION®
A Soucce Unit for vocational Teachkers

Vhen and how to uge this unit

This unit on plant preopagation includes four problem areas. All
of these problen areas should be taught in the introductory or begirning
course of an ornamental Lozticulture prozrawm, Tow far a teacher takes his
class in the study of plant propagation will dzpend on the students' backe
grovnds, abilities, and ozcupaiional goerls, Studeuts ghouid have a backe
ground in botany, biology, or general seience before studying this unit.
Since some of the nmaterial covesed In this unit is cowoonly included in
biology courses, the teacuier should correlute his teaching with that of
other science teachers. 1In a2 vocational program, the applied aspects of
propagation are of pricary coucern to studonts.,

This unit can be taught eny ronth of the year in schools where
propagating facilities are available. %he preferred time for teaching the
uait is during the scacon vhzn students can perfonn propagating practices
in the field. Of course, many of the propagation exurcises can be perforred
in a greenhouse during the winter months.

Problam area outline

A, Studying piaat growth and developmcnt (plant processes)
1. Photoesynthasis
2, Assinilation
3. Respirztion
4. Transoirvation
5. Transleocation
6. Digeition
B. Propagating plants asexually
1, Clone progugaiion
2. Propagation by cuttiuzs
a. Root cuttings
b. Sten cuttings
¢. Leaf or leaf bud cuttings
3. Llayerage
4, Propazation of bulbs and related forms (uodified stems)
5. Grafting and budding
C. Propagating plants sexually
1. D2finition of saxuzl reproduction
2, Parts of thz flower and their functions
3. Types of flowers
4, Pollination and fertilization
5. Defiaition oI terus
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D. Selecting and using plant growth and substances

1, Types of grouth substances |

a. Hormomes {

b. Regulators X

c. Auxins |

2, Generel uses of grouth substances ¥

3. Using root hormonas ‘ |

4. Using gibberellic acid '

5. Using fruit-setting coapounds X

6. Using growth retardants '
7. Using weed controls

L.earninn outcomes
In developing teaching plans for these problem arcas, tcachere
should include the coatent and provide the learning expericnce which cone
tribute to the following lcarning outcomes:
1, To develop an understauding of how a plant grows,
2. To develop the ability to relate the principles of plant
growth to the solution of everyday problems in plant production,
3. To develop an undsrstanding of the influence of enviromnental
factors on plant grouth, N
4. To develep the ability of students to propagate plants by "
various methods,
5. To dovelop the ability to select and apply plant grouth regula-
tors,

Surecestions fer gatting storted
1. Show the students healthy specimens of chrysanthenums or
geraniuns which have been grovm in controdlled envircnments,
2, Take a field trip to a greenhouse to find out how eavircomental
conditions affect plant growth. ,
3. Discuss the importance of asexual propagation in relztioa to i
4

the survival of certain plants in the plant kingdom, ;
« Ask class hew certein plants reproduce., Use examples of plants

which may be propagated by each of the methods which are included
in this unit.

5. Prepare a display of plant groirth substances,

6. Display geraniums or other plants which have and have not been
treated with grouth substances.

7. Conduct a dlscussion to ge2 vwhat s:udents know about plant
processes, propagation, and grcwth substarces,

8. Visit a nursery and show clacs hcw plants are propagated,

9. Involve class in simple propagation excrcises early ia tha
teaching of this unit.

Student refarences
A. Books
1. Laurie, Alex and Ries, Victor H,, Flori:sulture Fundar-antals
and Practicas, McGraweEill Book Ceuinany, Ine., New York, New
York, 525 pp., 1950,
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2.

Mahletede, Jon P, and KHaber, Evnest S., Plaat Propagation,
John Wiley and Sons, Inc., Londonm, 413 pp., 1965.

B, 2erohlets

1.

Butler, J. D, and Gartner, J., B. Plant Reaculators; Their Use
Ag a Hobby, Circular £36, University of Illinols, College of

Agriculiure, Cooperative Exteusion Service, April 13d4,

Toasching aldz, equiprant ond materials

A, Tezching aids

1.

2.
3.

Films

a. Multicellulrr Plante=Renulation of Plant Crowth, Biological
Science Serles, 27 uinutos color,

b. CGrowth of Tlowvers, Audio-Visval Alds Service, Division of
Univeesiiy Extencion, Ualversity of Illinois, Urbana,
Illinoie, 9 rminutes, color,

c¢. Crouih of Seads, Audio-Visual Alds Service, Division of
Univorsity Extension, University of Illinois, Urbzna,
Illinois, 14 minutes,

d. Photo*vnbhc~is, Audio=Visual Alds Scrvice, Division of
Unlveraity of Illinois, Urbama, Tllinois, 15 miautes, blaczk
and vhite,

e. FPhotosynthnsids and Racpiration Cvcle, Audfo-Visual Alds
Service, Division of Univarsity Zxtension, University of
T1llinois, Urbena, Illinois,

f. Maulticellular Plontis = Role of tha Creau Plant, Audio-
Visual Aids Service, Divisicn of University Extension,
University of Illinois, Urbans, Illinois,

Filmatrips

a. GCrowth ard Reprocduction, NASCO, Fort Atkinson, Wisconsin

8 mm £ilm loops

a. Repulation of Plant Davelori:ent, NASCO, Fort Atkincon,
Wisccasin

b. Flovors and Trees-Bud to Rlosscn, NASCO, Fort Atkinsor,
Wicconsin

B. Equipment

2.
3.
4,
5‘
6.
7.
8.
9.
10,

Clir:atariwm ox other plant-growing facllity
Twaezers

Snall sharp pointed scissors

Magnifying glacs (10-15 power)

Cucel hair brush

Small containors or nails

Rubber bands or soft wire

Paper o cellophiane bags

Flowsr medel and charts

Flannelgrama showing plant precesses such as:
a. Photoayanthesis

b. Respiration

¢, Trangpiration

d. Translocetion

C. Materials

1.

2,

Growth retardaats
a. 8-9

b. Cycocel

¢, Tacanhon
Rootinz normon3
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Laboratory exerciszs and special activities

A,

B.
C.

D.

E,

G.

Use the follouing laboratory excrcises:

1. Overgrowth induced by application of chemicals
2, Alr laycring

3. Softwocd cuttings

4. Sinmple layering

5. Bud and cleft grafting

6. GCerminating secds

7. Effect of oxygen deficiency and excess oxygen on gernination
of sceds :

Force a potted chrysantheoram into bloom at a definite time by

controlling cnviron=ental fuctors.

Force a poinsettia into bloca at a definite time by controlling

environmental factors,

Denoactrations

1. Potting and badding rooted cuttings

2. Grafting technicues

3. Budding rathods

4. Scocping, scoring, end coring of hyacinth bulbs

S. Pinchirg mums

6. Preparing media for new cuttings

Using gibberellic acid:

1, Trest geranium bleosscws with gibberellic acid before they open
end wien the color is just beginning to show., Observe diffcrences
in size and colcr between treated and untreated plants,

2, Treat tomato plants at weekly intervals from the five-leaf stage
until they blocnm, Notice the diffcrences between treated and
untreated plaats,

3. Use plant experiments with gibborellic acid to show its cepability
of manipulating the physiological respeascs in plants,

4., Use seed experiments with gibberellic acid to observe the cffects
of seads treated with different concentratioas,

Using fruit-setting compounds:

1. Tonmatoss respend well to treatment with fruit-setting ccrpounds,
Grow tomatoes indoors or make a few especially early indcor
plantings for later transplantiag., Leave a few plants untreated
so the cffectiveness of treatiant can be evaluated.

2. Enasculation of the flower miy be uzeful in determining whether
frult set was due to natural pollinaticn or to the fruitesztting
conpound,

3. The blossems of blackberries, strawberries, squash, and other
plants can be treated aud the fruit checked for earliness of
developneant, size, and presence of seads,

Using grouth retardants:

1. Retardants are rather easy to use. Many experiments are possible,
working with different plants, application rates, and chemicals.

2. Pots of tall varieties of petunias or zinnizs could be drenchad
or sprayed with differcct anounts of a retardant. Genorally it
1s best to add the chenical after thz plant is well establishad,
rather than at the tinc of sceding or at the seedling stage.,

B-28




H. Weed controls:

1. Apply 2,4-D a3n reccruended to a2 lasm infested with broadleaf
weeds such as dandelions and plantaius., You may have a control
plot or adjoining lawn area untreated to observe the differences
betveen treated and untreated areas,

2, Other experiwents may be corducted to note changes in structure
or growth cauzed by 2,4-D, few seedling tomatoes may be treated
with different amounts of 2,4«D and growth wmodifications noted,
Very low concentrations of 2,4=D night be tried on bean plants
to sec if plont size is increascd,

I. Propagate and grow plconts for use in the school office, library or cafeteria
as means of crcating interest in ornamental horticulture,
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Stuly quastions and avsuors
A. Stuldying plaat ;routh and development (Plant processcs)
1. VWhat nlaut procesaes are involved in plant erowth aud develop:zent?

a. rhotosyrnihesls
b, Assinilation
¢. Reapirvction
d. Transpiration
e, Translocation
£, Digastioun
g. PReproduction

2. Want 43 photosvntheade?
Phutosyzthzsis iz the proce,s by which green leaves of plants,
in the presesucs gud wlth the ¢1d of sunlight, manufacture sunirs
and stavches (£cod which makes pleat growth possidle) frem the
carbon dioxide absorbed from the air and water and raw food
materials taken {n by tha roots from the soil.

6002 + 12 H20 3t n]'t"ﬂt C__ C6H1206+ 602 + 61120

chloxopayll
Caxbon N Glucose . .
Dioxide.+ Water Sugar + Oxygen + Vater

3. VWhat rain factors are involvad in the process of photojynthiais?
a. Light
b, Toperatuwre

4. ¥Way is li:ht essential for puctosvnthenis?
a. L,Uﬂu, in the prescnce of chicrophyll, is the vital energy
source of photosynthosis,
b. If plants are subjected to dim light or darkness, they
cannot manufacture sugar and starches. The plants will
develop long weak stoms, lose their green color and eventually
dis.

S. What other factors of plant dovelopment are affected by 1i-ht?
a. Germination
b. Tuber and buld fornation
¢c. Flowering
d. Sex expression
e, Direction of growth

6. How is liuht r2navred for plants?
a. Licht is meacurad with @ light meter in candle foot power,
b. Readings arc taken at tha top of the growing plant,

7. ¥hy dess exonsure to intense surlioht hinder photeavnthasis?
a., Lizit in:opsity ¢n surer days ray be ia excess of 10 000
foot candles &nd tha plart beis3 grovm may require only
5,000 fcot coandles, Phoresyuttizsis of this plart =may 3%0)
at this exceszsive lizht Inkensity.
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9.

10,

11.

12,

13.

b. Plents may be grown as wall or better if placed in shade
during the time of high light intensity.

What effects co lon~ pariods of cloudy wa2ather hava on plants?

a. Light intencity is reduced below the maximum amount of foot
candles of ligat to carry on maximum photosynthesis in the
plant growih,

b. Temperature has to be changed somchow as light intensity
changes,

c. Chlorophyll does not develop wihich reduces photosynthasis
and plant growth,

d. Plauts may bend towards the suurce of light caused by enlarge-
nents of cells on the shady side of the plant,

e. If the light is not at the required foot caudles for several
days at a time, the total day lenzth is shorter than is
required., Food production is seriously reduced, Adverse
effects on quality and quantity of flowers ard growth may
be the result.

What 4s photoneriod?

a. Photopericd is the daily light period or the lensth of light
available to the plant each day.

b. Photopericdism is the effect of the light period on the
developmeant of plants.

Of vaat value t4 the plant zzcwsvr is the knowladeoe of photoveriod?

a. He must know the light reguirewants of plents,

b. He nust understand how photoperiod changes affect plant
growth and flowering.

¢. Chrysantherums and enapdrezons ere examples of plaats vhich
can be forced into flowering by changing the photoperied,

What plant processes do:s ternarature influonce?
&, Respiration

b. Part of the photosynthetic rezction

¢. Maturation and ripening

d. Dorpancy

e. Flowering

f. Fruit set

What effect does temperature have on vlant growth?

8. Temperature influonces the rate at which plant processes
occur,

b. Righ tecperature increases enzymatic activity and specds up
photosynthesis,

Yhat effect does the atuosphere have on plant growth?

a. Alr is not usually considcred a liniting faetor in plant
growth,

b, Normally the air providas sufficient carbon dioxidz in

relatioa to availlable 1li-ht., In grecnhouses, where the

natural licht intensity 1s very hiza, the additiou of carbon

dicxide to the air may ba nccessary for optimum predustien

of ccrtain plaats,
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14.

15,

16.

17.

18.

19,

20.

21,

When is the carbon dioxide level most eritical in preanhorsa
preducticn of nlaata?

During the winter it 15 possible that the carbon dioxida level
in the greenhouss may be less than normal, This may limit the
rate of photosynthesis,

How dozs ths cuality of tha zix sffsct plant growth?
Factory gases and smoke which contaein partially oxidized hydro-
carbons arc detrimental to photosynthesis and to plant growth.

What 1s assi-dlatfca in plant orocess?
Assiunillzation {5 the process cf ir~orporat1ng digested material
into the plant structure,

Plants, like aninals, must assizdlate required growth matorials
within their cells, Starchas vay be assintlated fron sugars by
rexoving water 2 ¢, H,, 06 0 ¥,0 .. C12 "Z 1 (starch).
This is just one eaanple of acdirdlaticen, Tere are many

nutriants assiwilated dn plauts for many purposes.

Vhy is rccoirzation fnwortant {n & nlont?

Respiration is the pruccss of cxiltion of supgar with the rclea
of energy. In order to gnt cncuth enargy to push up stews, cpan
buds and leaves, or 1ift up 1iLbs a plant nezds a source of
energy. This source is tha oxidation of sugars. Respiration

is the taking in of oxygan throush the leaves to carry on this
process., It is a continuous process,

Fow d0es transoiratican affect a croving plant?

The avaporation of water frem a leaf 48 called trangpiratioa,
Trenspiration aids in cooling tha plant by creating a pressuve
to pull liquids and salts throush the plant as rceded ard
prevents the accumulation of excess water within the plan: cells,

What effect doos tranclosatien have on & arovinz plaut?
Translccation of digaozted plaat fcod materials are trisser;d
by enzymes prcluced within the plant, This translocation of
materials from one part of the plant to anothar, such as leaf
to stem to flever to sced 1s essentlal to plant growth end
develcprent,

Eoy doss a plant carry on dirasticn?

Every call within a plant 13 a ccmplate unit within itsclf, The
cells have the ability to produce the many enzynzs required for
digestion within the calls of the plant,

What effect docs eavirormect have on th: plant process of
reproduction?

The vhole process of flowerins is controlled (trigaercd) by the
effect of lisht and fowperati~ , The wrong combination of those
envivoraantal factors ray kesp the plant in a vegatativa state
and not allow it to re¢proluce.
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Asoxual propagation.

1.

5.

6.

7.

9.

10,

Vhat 13 osexual plant proparatica?

Ascxual plant propagation is procoting of growth with a part or
parts of a plant which wvill develop a plant identical to the
parent plant,

Vhat 13 the furndamental difforence between asexual aud seszual

plant proparation?

a. Sexual prozsgation is reproduced by seed. Asexual propaga-
tion is reproduced by vegetetive methods,

khat are th: razaong for vesekative propacation?

a. Inability of sox2 plants to produce viable secd,

b, Inability of sezds to prcduce plants true to type,

c. A particuler form of plaunt may be perpetuated.

d. PFroduction of e variety ray be increased,

e. Irmumity to pests can be developed.

f. Habit of grouth of a plant or plants can be modified,

Wnat cvoup of plants would you definitely recorncad to be
prop: mated asexually?

Heterczyaovs plants that do not repreduce “true to seed” or to
some characteristic of the parent plant.

hy do v2 heove s0 neny asexual nethods ¢ ° oropacation?
Many plants will repreduce only by using certain parts of the
plant, A particular stock or part must be used for propagaticn.

Fhat ic 2 cloug?
A clonz is a group of plants derived by vegetative propagaticen
from one original plent.

Why is it d=sizable to miintzin a tyruz-type clone?
So that all propagation stock fron the clone bleck would coma
true to the pareat stock.

bhat ore th> naior types of asexual propagation?
a. Cuttings

(1) Rcot cuttinzs

(2) Stea cuttings

(3) Leaf or leaf bud cuttings
b. Layerage
¢. Propsgation of bulbs and related forms
d. Grafting and budding

What is cuttare?

Cuttage 1s the process of propagating plants by the use of
vegetative portions cut freom plants and rooting then in a
suitable modia,

What olznt miv be used to talic root cuttinzs?
Any plants that sucker easily way be propasated by rcot cuttinss.
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11,

12,

13,

14,

15.

16.

17.

18,

19,

20,

21,

What are scr2 examples of plants that may be used to tgke root

cuttines?

Many ornamzntal plants belong in the group that lends itself to
root-cvtting propagation., Scne examples include locust, phlox,
and orientcd poppy.

Vhat sze .o three main tvees of stem cuttings?
a. Softuvocd

b, Saniherdvood

c. Hardwood

Phat cre sofitwood cuttinga?

Softwood custings are made from stons of herbaceous plants
vwhich nay be started in a greanhouse with specific rmoicture
and tenpcrature requirements,

Wnat cre s exanples of sofivcod cuttines?
Examples of softwoed cuttings include geranium, carnaticen,
chrysanthomen, petunia and coleus,

What are sadherduood cuttin-:3?
Semihardiood cuttings are those taken from the curreant growth
of chrubs end trees wiaen the shoots snap clean,

What are hard-02d cuttines and <hon should they be tzlen?
Hardwcod cuttings are made frem dorvmant daciduous shrubs and
trecs during the fall and winter, Coniferous hardvocd cuttings
are those taken in the fall,

What are le~f bud cuttinos?

Leaf bud cuitings are cuttincs vhere only the bud and leaf are
taken from the plant, Usually applications of Rootone or
Hormedin hastens rooting,

What sxe 12af cuttinaa?
Leaf cuttin:s ave cuttings which include only the leaf.

What &5 layerire?

Layering is the term given to the process of bendinz a branch
to the ground and covering the plant just back ot the tip
with 3 to 6 inches of soil,

What are the diffcrent typas of layering?
a. Cocrmoen layering

b. Serpentine or compound layering

¢. Pot layering

Why do we usa lavecing in propacation? Whea do we use it on

Plants?

2. Scze plants do not propagate frem any other asexual means
of propasgation,

b. Ve use it only whea plonts are hard to graft ard can be
propagatsd by layerage.
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22,

23,

24,

25,

26,

27.

28,

What do v2 rican by rodified stors?

Many plants persist during rest periods by means of urderground
buds which are carried on specialized stes end are knowm as
bulbs, corus, rhizoues or tubers, These below-ground buds con-
sist largely of storage tissue containing food,

Vhat 45 a bulb?

Bulbs are short stems, They lock like disks with fleshy leaf
scales attachced to them in coatinuous layers around the axis.

Wbzt ds a corm? How do2s it differ from a bulh?

The cormn is an underground sten with & short, fleshy, ventricle
axis, sheathed with a covering of dried leaf bases, It differs
from a bulb in that it is actually a solid stem with no scaly
leaves and no definite basal plate, Buds form on the upper
surface and rost on the base.

What 1s a rhizcaz

A rhizoene 1s 2 stem that rises from a lateral bud close to the
base of the nain stem axis and cxteads horizoatally throuzh the
soil or aleag the surface, A rhizcome resemdbles a rost., A
rhizeme i3 propagated by cutting the stems having Luds iato
sections and planting.

What 13 buldine and how 43 it us~A?

Budding ig taking a bud from a shirub or tree and implanting it

in another plant. It is used:

a. To szcure better plants by means of handier and rmere
vigorous rcotas,

b. To obtain large numbors of plants from a givea quantity of
naterisl.

¢. To pernit top-working of trees.

d. To develop new plants more quickly and cheaply,

What is grafting? What {5 its purpose!?

Grafting 1s a process of inseriing one part of a plant into
another in such a mannar as to cause £ union betwzen tha two
plants. It 15 useful vhen propazating plants that fail to
grov properly on theilr owm roots eithor because of lack of
vigor or susceptibility to diseases or pests., Other purposes
of grafting are:

a. To improve tha quality of folirge and flowars

b. To obtain certain shapes

¢, To develop spocimens sooner

d. To instill ncw 1life into oid plants

What are the tvpas of prafeina?

a. Splice graiciag
b. Sidz grafting
¢. Saddle grafting
d. Venecer grafting
e. PFlat grefting
f, Inezrchirs

g, Cleft graltiag
h, Bark graftiag
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1.
I,

Whip grafting
Crovn graiting

k., Bridge graitirg

29, Vhat is neant by ficompatability in arafting and budding?
Inconpatibility in grafiing aad budding is when plants will
not undte bocause of Internal fastors in the sclon and stocek,
but all othoer external fectors are good., Such plunts are
not cczpatible and czannot be successfully grafted,

C. Sexual Propagation
1. Wha: is the gicnificance of the flouwsr to the plant?
The floucr 1s a medificd stcm or leaf containing the structures *
for sexual propagation, A flousr exists to preduce sgeed,

2. What is soxuzl plaat prepanaticn?
Sexual prepagatica iavolves the unicn of a male and ferale germ
cell, Frea this urnion a seed, and ultimately a new plant, is
produced, Secxual reproduction is a cczmon type of reproduction
for most plants,

3. Illustvate the structure of a flover uith a shetch shouing arnd
raming each pact, (Sce drawving included with this unit.)

4. Yhat are the functicna of each vart of a flowsr?
a, <Tha scpals and petale protaect the pistils and stawmens
during the bud staze,
b. The stzumen, which censists of the stalk and nollan sac,
(£filameat and anther) cavry thz pollen grains,

¢. The pistill consists of an enlarged base (ovary) containing
ovules, a stalk leeding to the ovary (styls), and the {
terminal portica of the style (stigma). Tha ovary, after
fortilization, develeps irto the fruilt and the ovule into 3
the secd,
d. Tho recep

[

tacle {5 the axis of the structure that bears the
floral organs

byl

5. Waet are the tvoes of flovers?

Usually a plznt's reprclductive organs are arranged in one of

three ways:

a. A perfect flower contains both stzmens and pistil and is
: the nost coomon type of flcwer (teomatoes, sunapdragcus, and ‘
L irises). *
b. 2&n impexrfect flower cont2ins only cne type of sex organ,
* Thoce containing thie pistii are ealled pistillate flowers;
those containing starons are callad staminate flowers. EBoth
pistillate 2nd stominate flevers mzy grow on the same plaut
but in different places or on differeant plants (corm, begealas,
cottonwood, and willow),
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7.

8.

9.

10.

c. A composite flower 18 actuzally a cluster of small flowers
called fleorets, joined together in what is called a flover
head (zinnias, asters, end chrysanthemums).

How docs horedity affeet sexual sronacation?

Plants inherit characteristics frem their parents in thza same
way that aninels do., The laws of heredity explain why different -
characters are inherited by oifspring of the samz pareants.

What 1s pollinztion? Vhat i3 fertilization?

a. Pollination i3 tae transfer of pollen from anther to a
stigma.

b, Fertilization §3 the fusicn of tha male and female cells,
Once fertilization has occurred, developuent of the ovule
begins, Thea result is a so=d,

What 13 cros3-pollivation?

Crosc-pollinatiocn is the transfer of pollen frecm the anther of
a flower of onc plant to tho stigma of a flower of another
plant.

Vhat is self-nollination?

Self-poliinaticn is the transfer of pollen from the anther of
a flower to the stigna of the samz flower or of another flower
on the same plent,

Waat is the definition of each of the following teove:s?

a. ‘Auther - the part of the stamen that develops and bears
pollen, .

b. Doninant = that character which when combined with the contraste-
ing character shows up in the nev plant,

¢. Egg cells - female sex cell or ovum before fertilizatijon,

d. Znbryo - the new plant enclesad in a seed. Its formation
follous union of gaunetes (sex cells),

e. Emasculaticn - removal of stamens or anthers to prevent self-
pollination,

f. Pilamonc - a slender stalk-like part of a stemen. It holds
the anther,

g, Giaste - either of the two cells that unite in sexual
reproduction forming a new organism. A sex cell., Scrmitines
called goerm cell,

h. Eybrid - a plant that was produced by breeding together two
different pure lines of organisus, )

i. Integuwonts - the ocuter cozting of an ovule, It becones
the secd ceat.

J. MHicrepyle - the pore or cpeains through which the pollen
tube eaters the cubryo sack during the fertilization process.,
A small cpening in the inbtegzument.

k. M2iosils - cell division in vhich whole chromosenes pair;
the nahers of each palr ssparate end pasa to daughter cells
resulting in having the szmz chremosons nusber,

1, Mitozis - the divicica ¢f a cell in wvhich each chrccosene
splits lonzitudinalily; the halves pass to daughter calls,
each of viich Is {dentic.l to thre crizinal.
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o.

q.

r.
8.
t.
u.

Ve

W,

X,

Y.

Ovary - the enlarged base of the pistil inm which the seed
develops., It ripens to form the fruik.

Ovule = that structure which normally grows into the seed
after fertilization, It lics within the ovary and contains
the embryo sack with its egg cell,

Petal - leaflike part of a flowar lying within the sepsls;
usually the part of the flower noticed first - vhite or
brightly colored (collectively they are called corolla,)
Pistil - the female reprciuctive organ which produces fewale
germ cells and bears the secd, Usually a pistil has an ovary,
a style, and a stigma,

Pollen - tiny grains produced by the anther, a part of the
stanen, Vithin each grain there is forumed, besides other
nuclei, the sperm nucleus which will unite with the egg
nucleus,

Pollea tube = the tube formad by a pollen grain whan it
grows dowm the ityle,

Recentacle ~ the part or axis that bears the floral organms
or parts,

Recessive = that character of a palr of contrasting characters
that do not show up in the new plant,

Secpal - green leaflike parts forming the outer-most circle
of most flcwers (collectively they are called caylx).
Stamen -~ the male reproductive orgoen vhich produces male
gern cells carried in pollen grains, Usually a stamen

has 2 filement and an anther,

Stigma ~ the surface of the pistilon which pollen grains
are deposited in the process of pollinaticn.

Style ~ the elongated portion of the pistil connecting the
stigma to the ovary.

Zygote ~ fertilized egg cell in plants and animals, A
fertilized secd,

D. Using growth regulatcrs

1.

How and theon did plant resulaters got thedr start?

In the wid-ninctesnth century, Chsrles Darwin conducted
some cxperiments »~4d observed that, in a darkened roconm,
plants bend towara artificial light. They continued to do
this vhen the lowar parta ware covered with foil, but not
when the upper parts were covered, Presumsbly the bending

_ was caused by sorething produced in the stem tip.

Other experiments by Darwin roncerned geotropic responses
in plants. After placing a plant in a horizontal position,
he noticed that the plant scon bezan to bend upward.
Evidontly soxathing in the plant was caucing a negative

. -gravitional attraction,

Paal dstermined that curvature in plants is dve to an unequal
distributicn of a growth-regulating substance. This i3
learned by cutting the tip from an oat coleptile aud replacing

“the tip to one side of the stump, The side ¢f the stump

uvadar the tip grew more than the other side, causing a pro-
nounced curve in the plant,
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2.

3.

What are the plant grcuth subctunces?

a.

Ce.

Hormones are regulators (crgandc substances) produced naturally

by plants, nhich in low concentrations regulate grouth ard

other physiolozical preceuses. MHoriones usually nove within

the plant, froa a site of prolucticn to a gite of action.

(1) Grouwth hormonss are horrones which affect grouth,

(2) Flovering hovmones are horpones which initizte or pro-
mote floral developz2ut,

Regulators are substanced produced artificially that nodify

any plant paysiological process.

(1) Grouwth regulaters are regulators which affect grovtha.

(2) Flowering regulators are regulators that affect
flcwering. .

Auiins are cempounds charccterized by their capacity to induce

elongation in shoot cells, although auxins affeect other

procasses beaides eloagaticn.

Wheot are the eeneral vses of plant erowth substances?

a.
bo
C.
do
€.
£.
80
ho
10
jo
ko

Houw

Encourage root growth 9n cuttings
Stizulzte grafting and wound haaling
Control flewering and fruit sotting
Easten matusity and ripealng of fruit
Control leaf fall

Prevent pre-harvest fruit drop
Influence foliatioa aud blossoming
Tain blossoas and young freit drop
Inhibit undesirable sprouting
Improve garmination

Control wzeds

do vorlous plant specles razet to rooting cormnound treatranta?

Follewing are a few typoa of cuttinga that usually root
better after treatwment, Thoy ave grouped according to
relative case of rooting.

(1) Ea2sy to root: canellia, carnations, chryszathemuss,
coleus, English ivy, evonymus, forsythia, fvopatieunts,
philodendrons, poindettia, rose, willow.

(2) Intermediate: azalca, barberry, enrrant, dezwood,
holly, honeysuckle, hydrangea, juniper, magnolia,
privet, quince, yew.

 (3) Hazd to voot: apple, fir, mople

How

should one talke and prepare cutiinna for ronting commnunls?

c.

Uoually tie youncest parts of the plant root the best, 1ow-
ever, tha effect of greater age can be screwhat overcome by
using reoting compounds,

Parduvoed (mature) cuttings of conifers and broadlaaf ever-
greens should be taken frem October through Decerder,
Sivilar cuttings of deciduovs trees and shrubs are usually
taken during late fall or winter. The cuttings should be
cut doim to 6 or 8 inches ard stored in a cool place uatsl
ready to rcot, Hardwosd cuttings vsually root well in the
epring.

Softi:cod or herbaceous cultiisss way be takea at any tina,
If necessary, they ray be eca loae in a plastic bzg and steored
at mearvefraasling turpacatures for a few wesks before belng
set out,
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6. Hoy should enttinze ba trestcd with root hormones?
Three methads of application are ganirdl ly used:
a. The vost convenicat method is to apply powder mixtures to
the bace of the cutting.
b. Dip the bese of the cutting into a concentrated solution,

¢. Soak the base of the cutting in diluted aqucous solutions.

7. Mhat are the cffects of pibbereilic acid and how should it be
applicd? '
Gibderellic acll affects the growth of plants. It iuncreascs the
rate of interncde grouth, and halps in retaining buds, Gib-
berellic acid ray be o3t easily applicd as a spray.

8. Are thors any uidaiivshls effacts of using pibberellic aeid?
Cereandn uniasixgole offests have bazn attributed to gitberallic
acid; no hexds of lettuce, chlerosis (yollouing) in plonts,
legainess or cxcessive growth, and abnerral leaf shape and size,
Recults also very according to ceason of the year, age of the

plant, aund spccies,

9. Nnat is the purpose of frultecotiines ccanounds?
Several conpcunds will 2id in the sztting of fruit and Lence the
production of scedless frult., All of then contain auxing, These
substances, vhlch ere produced naturally in the plant at the
tice of fertilization, cause cells to crlarge and fruit to grow,
When auxin 18 supplicd artificially to plants, the fruis develonas,
but, &3 would be expacted, geed is not produced unless natural
fertilizaticn has occurred,

itk oyt e Mmoo

; 10, What zre tha uses of flowar control ond frult settine cosmoundsl
| Flowsring ccatrol ccapounds nay be used to induce flozcring,
They also may be used to dnhitit or dalsy flower dnduction,
Frult scttirg coxpounds cause the fruif to sct without polliina-
E tion, thus preventing premature fruit drop,

11, V¥hat are the available forvs of frulte-mattires cempounds and how o
are they amvnliad?
CIPA or DA cre cexmon fruit setting cempounds, They tay de
appliced in lanslin pastes, lanolia emlalons, vapors, aerosols,
dusts, end water sprays containing the fruit setting chenicel,

12, What sre provth retardsnts?

Grovth retardants are materials used to slow down the rate of
grouth of plants,

13, N2z theae ceoron arouth retsrdonta and pive excuples of plants
that raspond, '
Three of tie 195t coxmon matecvials at present are GUC (Cycocel)
B-9, and phosphon, CCC and 8-9 hava boen used successfully oa
poinzetties; ard phosphon and B-9 on Easter lilies, chrysanthenuns,
and certain garden annuals such as petunias,




14. ¥nat are the cflects ond values of srosth retardants?
Reduced plant haisht (vhorter iuvierncdes) is the chiaf effect
of thasz chendcals, %They also caugse some sleixlown in growth,
vhich 45 reflected in a longer plant life. In gencral,
retardznts improve the appeevonce of ornamcntals by raliing
them nmore caspact, with darker green leaves. CCC ard B-9 have
recently bean fouad to induce flouvering of azaleas and rhodedene
drons &t any tlue of ycar,

Retardants do not reduce dry waight., YNor do they change the
environnantal requircncats of & plant, MNone of the retardants
tricd to date have affcctel all gpecies,

These nmaterials are 80 new that it is difficult to gavge their
ultinate value, It eppeors, hewaver, that they will be valuable
for use wlth niay ornaxmantals, Tall 181les and chrysanthemurs,
for exaple, have becn shurtensd to setisfactory pot plants.
There 1is also a potential use of retardants to reduce the giza
of treccs end shrubs whore thoy are growa in a confined space.

15, What ar~ th= 1i2thods and amounts of application for prouth
retordruks? '
Grouth retavdants can be obtalasd f{rom garden and flerist supply
houses in a wide range of paclrge sizea. Usually the smallest
packags chould gerve for exporinantal purposes.

CCC and phosphen geneorally give good results when usced as soil
drenches, Taly ave less effective vhen applied as sprays and
may even causs injury. B-9, hewever, is used as & spray.

For certzin plante, the required ermounts of specific retard.ut

have bzen wvorked out experimontally ard are given on the cortalner,

For othor plants, one will have to do his oum experinanting to |

deteriine optirun amounts. |

8. B-9 Gzcwth retardant i

(1) Pot-cut

Control the height of mumo and hydrangeas, For a neat
dark compact plant, sinply spray the foliage with tha

f vecormiended diluted solution cf B-9,

‘ (2) Annuals

t B=9 is effective in controlling haight on bedding plants
such as petunias, esters, marizolds, zianlos, salvias,
and snapdragona. To keap Market-Pak and Jifiy Potted
plants compact undew erowded greenhouse and fram» con-
ditficns, just epray the follage with B-9, YFor petunias
pour 6 oz, B-9 in crpty gallon contalner, A4dd encugh
water to make a one~-;2)loa solutfoa, Por other ennuals
vse 12 oz, of B-9 to m: e a cne-gallon solution,

b. Cycccel

(1) Cyzccel is a plant grouth regulant for poinassttias,

Cycccel hias been teaxtcd intewsively on azaleas, liliss,
gerealuns, corellirs, arnd cavnations, and results
sirdlaxr to those with poinsettias have besn chtained,
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(2) Dilute by adding 1 quart of Cycocel to 10 gallons of
water., Apply the diluted solution as a uniforn soil
drench using the smounts listed in the table which

follouss
Pot Dianmcter Fluid Ounces of Dilute 1 quart of Cycocel
Inches Solutsonz par pot Treats (Mo, of Pots)
% 2%-3 2 640
4 3 425
S 4- 300
6 6 200
8 8 150

*7vo applications will be necessary to apply recormended voluma to
2% inch pots.

(3) Azalzas

(a) 7o produce carly budded, compact, symotrical
plants, apply as a uniform foliar spray at the
rate of 2 to 3 ounces Cycocel per gallon of
water in early July vhen regrowth following pinche
ing or shcaring i3 3/4 inch long. Repecat applice-
tion one week later, Use the higher rate in the
south .

(b) Do not apply Cycocel on Daun or other Pericot
varieties, as leaf injury may result., Overtreat-
nant with Cycocel may cause tewporary leaf
yellouing of scme varieties forced for early
blooning in the greenhouse. Experience indicatas
that ¢ : yellcwing usually disappears during
storage.

(c) To coatrol uadesirable vegetative grouth:

When plants have reached desired heoad size
following piuching or shearing, apply as a uniform
spray at the rate of 3 ounces Cycocel per gallon
n of water. Repoat application one week later,
Apply spray to wall watered, vigorously growing
plants. Folizge should be dry st time of treat-
uent., Repeat application if rain occurs or
‘foliage 1s wached within 24 hours after treatmant.
¢. Phoaphin=-Tho proven height retardant for pot lilics,

(1) Fhesphon has been found helpful in curtailing the height
of tall-growing Easter 1ilics such as Ace, Croft, and
Georgla when grown in poits in the greenhouse., Phosphon
naked compact, szlable plants and does not affect the
nunber or the quality of the flowers, or time of bloom,

(2) Apply vhon plants are six inches high. Puach four evenly-
spaced holes into tha soil to within one inch of the
bottecu of each pot. Mix one piat cf Phosphon iato
12 gellons of water, drenching each pot with eight ounces
of solution, Refill thez holes with sofl., Water, fexd
&nd regulate terperatures 23 usual., Treats 180 six-
fazh pots.
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16. What are the uces of plant erovih retardants?
The use of grovth retardzat hormones suzh as MIMA, the most
guccessful grouth retardant, controls sproutirg in conditions
that would norinally induce sprceuting. Bulbs can thus be storad
under more varicd conditions, )

17. VWuat sre the effcet of plant reculators as veed control?
Tha effect of 2,4-D on plants is not completely understood, It
is active in much lower counczatrations than indolecacetric acid
(IAA). 2,4~D i chiefly a breadleaf wced killer, Oruasses arxe
generally resistant but a few, such as bentgrass, are susceptible.
And any grass may be injured or killed if it is in the carly
stages of grouwth or if the rate of application ia very high.

Waen 2,4-D is appliad at levels too low to kill a plant, it
causes saveral structural changes., The tip of the stca grous
rapidly and this cxcess growth cauvses the tip to bend dowmward,
Tho sten enlarges graestly just above the soil, Rmnots grew
less than tha rest of the plant. Very low concentraticas of
2,4~D wlll proooate growth, It has been uced to root cuttings,
to get bettaer fruit get, to delay blossoning, and to raduce
prehervest fruit drop. Othar chonicals, hotwraver, work just as
wall or better for these purposes.

13. Whot orccautlong should bhe observed inm using wacd controla?
Many crop and ornaiicntal plants ere highly susceptible to 2,4-D.
Anong the cc.zaon susceptible plents are tomatoes, grapes, and
redbud trezs. Spray drift has been known to dawage plants as
far 20 a half mile from the sprayed ecrea. In some sections,
2,4-D has caused so nuch trouble that its usc is forbicdan by
law,

If you use 2,4-D near susceptible plants, choose a mathoed of
application that will cause little driit or volatility of
material, Under all circumstance, use extrema caution wien
applying 2,4-D.

The drift hazard, while always a problenm, varies with a number

of factors:

a. Wind, It is not wise to spray on a windy day.

b. Volatility. The ester form is quite volatile and nust be
used with spaeial caution.

¢. Finencss of the spray. This depends on nozzle size aad
prescsure. The finer the raterial, the more the drife,
Cthor fectors, such as spraycr heisht, will also affect
drift.

It is vise to keep a sprayer for 2,4-D only, 1f tho same
sprayar Las to be uscd fur 2,4-D end for inaecticides, it
gliould ba srell washad with bousehold acmonia, sal soda, or
triscdlun phospkate after 4t h:os contained 2,4-D., Othorwise
thic residue may be a problez.
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19. VWhen and kow should weed controls by epplied?
Sprayinz is the most common mathod of applying 2,4-D. A snmall
hand sprayer that covers a few square inches at a tir2 may be
used, or a large machanical sprayer that covers several square
yards. )

Other mathods of application include gpreading granules with a
lavm sceder or fertilizer applicator. A wax bar impresmated
with 2,4-D uay be pulled over an arca. Another device has a
plunger by vhich a measured coiount of 2,4-D can be applied to
a plant.

——

Both crops and weeds ave more resistant to 2,4-D at some tiues
than at others., As a rule, mature plants are less affected than
young ones,
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' GRELNHOUSE MATIAGRIINTY

A Source Uait for Vocational Teachers

Vhen and hou to use tnils uait

Moo 08 ~qarn ‘“ w-—c S YR

This unit inzlodazs six separate preodlenm arcas vhich sore teachers
may not vish to teach ln a ccutinuous goruence.,. The firet three problem
areas dealing with groving maliemg, soil atorilizetion, and trancplaniling

pay be tau_hit in a sequcace to a beglnnming class, e latter tavee areas
may be taught to advonced students, vho hare aceess to a greenhouse ard vho
can actuilly coastruct snd vce hotbods, coldframes, and other structuvss,

Students nexl a backzround 4n goils, farcilizers, and plan
scicace before they stody the fivst threzs problon areas., They nced pree
requisites in egricultural i -chanics, genasral seieuce, aad bilology tefere
they study the latter thres arezs., Studzats nmust hgve opportunitics to
actually work in a greeahsuce 1f they are to zain anything froim a study of
the last thre:z problim areas, This ucons tL4t the best tine to teach this
unit £ wihen opportunities ace availadble f£orr students to lezarn by doeing.
The cuiire unit should be built acound cless vrojezts or iandividual laberae
tory exzrceilses, If the recoruerdad fozilitias aal ecauilpameant are availadle,
thz montlh of the yeor that thoese arezs are tuusht 4s ualowportant, It Is
entirely possible thak the teaching of this entire uait could take as long

as on2 geraster.

Proslen exrea ouvtline
A, Selecting groving uadiuns
1. Definition of a madiup
2, Choracteristics of mediums
3. Melivm compeacnts
4., Purpdoses of wedfums
5. Recozusnded wi:tures
B. Steriliziag soil
1., Purposes of soil sterilizatica
2. Preparatioa of soil
3. lethods of soil sterilization
4. Equipment necdud to stuvilize scil
C. Trensplantiry scedlings and cuttings
1. Deciding wh:in to transploat-
2. Potting rixtures
3. Using addicives
4, Providiag drainzge
5. Scleclinz conz-iners
6. Caring for trassplants

7. Comstructing and using 2 potting tcble
D. Coatrolling light, terperature, huidity, end air in a greenhousz
or cllwatﬂrivm
1. Light coatvol
2. Temperature ccatrol
3. Healdity control
4, Alr control
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E. Using special szructures for plaant preduction
1. Kiunds of struszturaese-hotbed, coldframa, lathhouse, slat housz,
and cloth howse
2., Uses of structures
3. Constructing structures
4. Maintalriag structuraes
F. Propacating grecnhoule plants
1. Makin: cuttinss
2. Startiag cuktings
3. 3Breikins dornncy and rest paricds
4, Stanting aunuzls fron s2ed
5. Coazrolling grecnhouse insects and diseases

Learudng outeoras
‘ihe opeeific learuing cutconmza vhich sheuld result from this evnlt are
as folleous:
l. 7o develop tiie ability to select, mix, and use grouing nedivss
effectively,

2. To develop the ability to steriliza soil,

3. To develop tie ability to transplant sacdlings and cuttings
and to cavc for new tronsplants,

4, To gain an understanding of how and why light, tecperature,
npunidity, and air should be coatrolled in a greenhovse or
clivataviun,

5. To gain an underastandling of Los and whea verious plant growlng
structuras ca2n be uscd,

6. To 2avalop the ability to plon and build structures,

Suszcstione fox eotiing started
1. 1deamtily tuo Or Lhres plant groving projucts vhich the class
would like toc cerplete. Approgsrizte projec alght be raising

bedding plaats, growing mime, or relsing b;raniu._. Ackt th
class to list the jobs vhich nz¢d to b2 parforssd, This list
hould Include nany of the parts of this urit so thot th
stege 1s sot for starting lustructicn,
2. Reviaw past ewperiences of clazs by askisg them the following
questions:
a. FBow nany of you have transplanted secdlings or cuttings?
Yow did you do it?
b. How pany oI you have startad zanual flevers froa secd?
How did you do 4it? Whst rcoults did you got?
3. Pase avound samples of redia ord ask class to identify 2ach
sompla,  lisk: it a written excrclse 1f you wish,
&, Agk ciass if thoy ever sterilized soil at home (areas vhere
gas, ofl, or antifrezze have beaa upille 7).
5. Ask class if thove is such a thing lean dire,
6. Use the follewing discuasicen au*rtto
a. How do youu msake s blews et Chri Lmas?
b. H2w deas 1light affect the gro=ih of a plant?
¢. Nou doazs tumncrature affect the grewih of a plant?




= 7. Pass around pictures of structures to the class and ask then

to identify each item,
8. 1llustrate or cxplain vausual, eye-catching, phenomena in

plant preduction,
a. Effects of gibberellins on stem elongation
b. Reflex of carnivorous plants
c¢. Seasitivity of certaia plaats (niin.oza)
d. Effects of phononzna on flower color im hydrangea

Student referzuces
4. Books

1. Nahlstgde, J. P, and E, S, Huber, Plant Propzoation, Jolm
Wiley e&nd Sonc, Iac., Maw York, ilov Yerk,

2. Relsoa, Kamnard S, Flousy and Plait Prcduction in the Green-
house, The Intorstate Printers and rublishers, Danville,
I1liwoia, 1965,

B. Pemphlets

1. Pogler, G. M, Goridnatina Flovor Sceds, University of Illinois,
Collegze of Agriculture, Cuopeiztive Zxtension Service, Circular
Le, 790,

Teachingy alds, eguionizat and naterials
A, Tcacalang aids
1, Filestrins

a., lIrepaving Totting lateriznls, Vocationzl Agriculture Scrvice,
University of 1ilinois, Urbara, Illincis,

b. The follswing filustrips ave availadble from NASCO:
(1) Plact life avd the s2il.
(2) Water and the soil.
{(3) Soil struecturce,
(4) Soil texture.
(3) Iow aad vhy do solls ¢iffer.

2. Filzs
: a., Qur llr, Sun, Bell Tclephoae Cuwpany, color film, 58 minutcs.,
B. Equipment
1. Climatariun or greenhouse
2, Mist system equipment for grearhouse (" pipz, uafons, elbovs,
and ties for %" pipe, pipe jolnt coirpound, pipe wrenches, ard |
pipe dies, nozzles, and one iutirnal tiwer. ﬁ
3. Black clcth
4. Incaidescent and fluorescent bulbs
5. Heat cabla 4
6. Propagating knives
7
8
9

. Clay, plaostic and peat pots in 34", 4" and 5" sizes
. Dibble boards
. Libble stichs
10, Prickiung tcards
11. Label sticks
12. Hose with sprin%le nezzle
13. Shovels, square or #10 scoop
14, Application ecuiprent for Dowiisc
a. Jiffy spplicator
b. Ten~fout puly-tube

L ks
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15. Stean cleaner
16, Oven
17. Baking pan, 3-4" deap
18, Thermon ster
19, Safety gopzles
20, Sprinkling can
21, ‘%Threcwgallon ccmpression sprayer
22, Rotavy tiller
23, Gas mask
C. Ifaterials
1, Plauts ard scods for cstudy of photopericdicm and plant
activity in rcsponse to light and tomperature
2. Wex marhibg pﬂﬁu
3. OGrafting vax
4., Clear polysthylene, six mil
5. Doufur2 ¥Q .
6. Tervoclor, 75 pcrcent wettable povder
7. Morscdren (36il drench)
8. Vapau
9. Pa.o dre.ch
10, Vorriculite
11, Sphzarum moss
12, Top soil
13, Sanl, 7 silica (plaster sand)
14, Agprazote ¥ oor mere
15, Flani: food
a, Poiassivm nitrate
b, Potassiun culfate
c. Doloaita liwestcne
d. Colcium lizoztons ;
e. XYwualy percent superphosthzte |
£, 5-10-5 cozreiol fevtiliner ?
g. Sodiua nitrate
h. Calcite
i. Sulfur

N

Lahoratory etareires ond 1 spocial ectivitices ’
A, Use tha xollow*ﬂn laboratory exercisaes
1. :.r“.ns')l.mtinu scadiinzs to pots a
2. MUixing potting soils :
3. EZfects of different madiz on rootirg
4, Effects of 1354t on photosynthasis
5. Eifests of oversterilization of soil on plant growth
B, Labor-saving cxewcise, Set up a tive-laber echedule showing thz
different costs for keeping & flat voeded as ccapared to oae which ;
has been sterilized, ‘
C. Plant grouth, Feoon track of plart helght as observed between the |
two flats. Allew cone flzt to be unsterilized end the other steri-
1izeld,
s D. Distinguish th: tyuss of discase in s~1l, Select three flats, Use
three different chirdcal fundgantes, Sol;ct fumigants that control
differeat dize:scs, Observe hew different diseases affect tha plart,




E.
F.

G.
H.

J.

K.
L.

M,

T,

Coupare effecte of various growing wedia,

Compare cffects oi various types and gizes of containers on plaut
growth,

Study the effect of using vasterlilized growing madia,

Study effects of transplanting bodding plents into individual
pots versus flots, :
Study the rathodc of feodiag ond wielering et the time of ead
immediately follouing transplanting,

Study the efincte ol different tevperature, humidity, and light
on the rcaovery rates of trcensplents,

Plant sezds of vorines depths irv th2 seme kind of mediunm,

Place Eive Cutt‘”' in a ref riwcra- > for one wack before planting

Plan; bulbs nod rn~tg1 w*th cerecan in 2 pot of sterilized soil,
In another pot, plort untreated bulbs in an unsterilized coil
mixture,

Study thz eficet of th2 lenzth of day on plants,

Stuly tha cficot of the anount of light on stem grouth of sesdlings,
Study tha effest of 1icht on secd gexndeation,

Stuiy the 25facit of light on the rooting of cuttlngs,

Study the effect ol teuperature on stem grovth and rooting of

cutLings.
fake studenzs on a ficld txip to
a, Techniyues of transplaontiug

cunnerelal greenhouse to obrarve:
coed on a cormarelal basis,

e nJ
e B D ) 0
bes bl "J )-q

b, Aubematic ecatrol of Yight, tenporatiure, and humidity,

c. Types of cmercial °ai1 sterilizatinn tncln!queu.

Place ei<h atvleat with a commercial svovor end/or propagator for
a period of tivz to obgorv 'wd to participate in the opevation

cf the tusinass,




Stuly quostions end ansyers
Selecting growing madiuvrs

A,

1.

2.

4,

3.

6.

1.

Vhat is a y2ldn?

A medium 4s dzfined as a substaence through vhich a force acts
or an effect i3 transmitted; a surrounding or enveloping
substance; en cenviroannant,

What axe five propertics of a pood madium for propapation and

grouiuz contafuasx stock?

a, 1t must be firm enouhh to hold cuttings or seads in place
during rooting or gernination,

b. It must rctain adequate ariounts of water,

c. It umst have cufficient porosity to provide good drainage
and adequite areation,

d. It nust be free fron weeds, nematodes and disecases,

e. It nmust have a pll level sultable for the plant being grown,

What are son2 materi:ls that ray be uzad as a propagating or
groulny vediund

a, Se&xd
b. Peut
¢, Muck

d. Sphagnun rross

e, Vernlculite

f. Perlite

80 Lcﬁf nO].d

h, Verious cczbinztions of the above

Why ave losm s031s penorally uusatisfactery for startine seads

or root cntt*n"s?

Loan solls alcac are generally wasatisfactory for several reasons,
They are often heavy, poosrly acrated, and have a low noisture-
holding capecity, or tend to beccema sticky after waterinz. Upon
drying they may shrinlz rapidly, forminz a hard and crachked surface,
Such 8011c draw away fron thz sides of the container during
drying, and subsequant added water then runs down the inuer sides
of the container and out the drainage holes rather than rewcttivg
the soil rass,

What can w2 do to soils to make thom good propagating end srouing
nedia?

To provide potting media with better texture, the addition of
sand and scm2 organic matter, such as peat woss or leaf wold,

is usually practiced.

Witat exve nadia mirtures?

ledio nixctures are nade by nrixing in desirable proportions of
various substarces in order to obtaia a more desirable growing
mediu than cithoer substance would be alone,

Khat exe th2 basic comoonanta of the University of Cal{fornia
soll pixture (ul excuple of or2 of the nrost important eixes)?
Tie basic cc.oponeats of the U, C. viztece are:

a, An inert type of fine sand
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9.

10,

11,

12.

13,

14,

15.

b. Finely ahraddad peat moss
¢. Base fertilizer nixtures

How is the Unlvorsity of Californfa wix prepared and used?

When using the U.C. mix, the fine sand, shredded peat moss and

fertilizer bose must be mixed thoroughly, Different combina-

tions of sand and peat are uszd such as the following:

a, MNiztures of 75 perceat sard and 25 percent peat mass are
suitable for bedding plants and nursery containcr stock,

b. Mixturecs of 50 percent cxnd and 50 percent peat zre satise
factory for pottcd plants,

What is tha purposz of sterilizire mnadta, containers and tools?
The pucpose of sterilizing coil is to vrid it of weed seeds,
neratedes, fungl and bacteria harmful to plants., To avold
recontamination of the soil, all containers and equipment nust
also be stevilized,

that sxe the two mothods of sterilizfun madia?
a. Chcndeals
b. HRoat

Vhat 15 tha danner of storilizine 50il by hent?

Heating soll uixtures lLigh in monure, leaf r:0ld, compost and
other siniler raterials will hasten decemposition of organic
watter., This leads to the formation of toxic compounds,
necesaitating leaching with water ard a three-to six-week
delay in planting,

What are tha cocditions of an ideal modia for a seadbed?

The ideal scedved s one in wiilch the madia 18 roist but rot
wet, finely pulverized to a depth of six to ten fnches, aud
firined to elixinate large air spaces which increasc eveperation
and water loss,

Whot 45 a nrover germfnating nedivid

A wide varicty of waterfals v1ll do the job, However, to be
successful, it must be finely screcnsd, porous, loose and cpen,
Water must flow through the flats quickly and easily and not
stand on top of 4t, It must be lcw in nutrients and salts.

It muct be carefully sterilized,

Vhy nust caution be used to pravent contanmination of the media?

It doos little good to sterilize soll in the bench by any nethed
and then contaminate ft by adding untreated soil to £111 the
bench, edding ranure or organic matter which has not becn
sterilized, or placing unsterilized pots or flats on the soll.

Vaat ere the thwee functions of a rootina padium?
- . =ana ——— - Y Wy

The furction:s of a good uediva are threafold:
a. It providos a mothod of holding the sceds or cuttings in
place during germination or rootirg.
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16,

17.

b, It suppli<s and holda wvatez,

¢. Ite poresity pernits aeration,

It &5 obvicis tlhat elmozt any substance can satisfy the first
point, but the regulstion of the uater-air ratio pleces a
linitatica on wiany meterials,

mak 33 oo 11l rontinr~ podivi?

An idool reoting wadien 4s ena “thaot provides sufficient porosity
to allow getd waration, has a kigh wokcr-holding c«yacity, and
yet is v=11~-uaiﬁ:d For teuder softucod and senihordwocd
cuttings, tue nadium chould be {ree of fungi and ba»teria.

aat cve rencaoadia that can be uzcd to root cuttins?

a, Soud

b, Pzt

c. Surcdid:zd srhagatn ©oss
d. Voz n{culltﬂ

e, Wnter

f. Moligtureegatursted air

B. Stceilizing coil .

1.

2.

Iy eza sollz sterd)fzad?

Stcr‘lizing is a terw ccxaowly glvea to the proce 8 of waking
a goll or sinllar waterial free fron all hewvisful organisos,
wveeda aud Inszets before it is vsed for sauing sced or for
tranaplanting purpozas., It involves leass work than the clde
fashioned altorantive, changing soil, If properly dons, it
should kill waeds erd soileberne insacts and in geacral all

of the bacteria and fungl arnd virus organions that are hamiful
to the partiecalar crop grem,

In addition, it makez haavy colls vore granular, greatly
ivproving d:ualnage and aevation. Thic granulation often brinzs
the greoatest groveh inprovencat of all.

¥hat prensraticn f¢ roeded bafere goils can be sterilizad?

The ¢oil nust be loovse and easlly crumhled so that £t csn be
thoreuzhly peﬁctratrd by haat or chemicals., All lumps should
be breken up and the heavy trosh removed, The soil should be
sufficlently woict to pcrnit szed gormination, Moist soil
should hold its ehape when gquzezed in the hand., All goil
arondrants (svsh es pect, manuve and othar coupost materlsl

and sand) must be added before treating, Do not add fextilizors
containing 2 monia vhon using soll fundzanta, MNext, the area

is rototillecd oz plowzd baing sure to locsen the soil domm to
the botten borzd,

Wkat ave tha Alffarent waye that s0lls can be sterilized?

a, Eaat tres t:auts
(1) Oven
(2) Presseve corhe:r
(3) FEot water
(4) Sto:-
(5) Boiling water

R NPT Y T



R

3.

Teeatasnt
PR @ MOSIMTEEA S

Ovin

Staan

Chaonical

6.

b. Chomical treatments
(1) Forinaldehyde (formalin)

(2) Mc-2
(3) Doufure
(4) Vapan
}ﬁgﬁ;iygggwﬂ:‘_ 2n be used dn sterilizing solls?

a, Eulsti-yy ctcaa boilors,
b. Po: cab] 031-£4red steam bollers
c. Packaze steziers (stema cleancrs)
d. Cionlcal tveatuoant

(1) Prcsoure bosd

(%) Hand sprayer

(3) Spriutliug can

What eee the o lvanta~es and disalvantanes of the different
thslc OF «o*l: tv*mlizzuiod?

Advaniartes + Disadvantaces
1. Cheap 1. Odor
2., Equlpacnt is 2. Oniv small emounts can be
usually available sterilized,
1. An cffective job 1., High initial cost,
can be done. 2. Edges of the benches might
2, Cost is less than not get steamed,
vith chemicals 3., Afterv-steaning problem.

4, MNot always porteble,

1. Useful vhen steam 1. High cost, $400-8500 pex acre,
is not cvailable. 2, Mot very cffective against

hard-to-kill organisws,

3. A great dzal of tina 13
needed for aeratioa,

4, Care is nceded for using
certain matcrials,

5. Connot be used vhen certain
cthor crops are in the sone
area,

What ave g2 problers of oversterilization and how can these

preblicg be ecatrollea?

a, httrifvju~ and other b~neficia1 soil organiens are killed,

b. An zmonia buildep in the soil rvay xesult. This may cause
roct buvn,

Control-

a. Use high-guzality, leage-lasting peat,

b. Auoiu stecllivacion in Lot wotzr,

¢. Do not fend previous crop aiter it shous color, and lexch
it during the lest waterinz,




7.

Keep soil cultivated, encourage air penetration.

Do not have the gofl too wet.

Add four pounils gypsum or 40 percent superphosphate per

100 square feet. ‘Thic will heip tie up the amonta,

Leach heavily after stesning. Scveral applicationt must

be made so that soil coiloids will swell, slovw dowan the
rapid exit of water and cause wetting of all soil particles.

How should the different sterilisation materisls be used?

b.

C.

Stean nmethod:

Use a canvas hose down the center of the bench., Cover the
beneh with an air tight material such as vinyl plastic.
Heat the coolest part of the bench to 150 degrees for

30 minutes. Use a thermomoter to check the temperature at
several locations,

Formalin:

FPor each bushel of so0il add 2% tablespooms of formslin to
one cup of water. Sprinkle over the surface of the soil
that has been spread in a thin layer. Mix very thoroughly
and place in a clean flat. Stack the flats and cover with
plastic. After 24 hours you cecn sow the seed., Soil should
be moist before treating., Air the soil until all odor has
gone. For tools use onc part formalin with S0 parts of
wvater.

MC-2: ,

Methyl bromide 18 very poiscnous to humans but it can be
applicd with completc safety. If can be used in ths housa
where plents are groulng, although slight leaf injury cea
occur. Sold as "J1€fy" applicator. A tight seal with
plastic is nzcessary to prevent escepe of gas. For bulky
soil and pot plants use four pounds per 100 cubic feat.
After treotmant eir soil thoroughly for three to seven
deys. Alr scndy soils for thrae to four days, heavier soils
three to scven days. MNote: Do not use bromine fumigants
for soil to be planted to carnations or salvia.

Vapasm (VPM):

Apply one quart par 100 equazc feet with a spriunkling cen
or hese proportioner., With the sprinkling ccm distribute
material cvenly over the m2asured area. Treat only 100-2C0
square feet at a time. Uater it thoroughly to carry the
chcaical through the layer to be fumigated. Do not plant
for two to three weeks. After trcatment make teat plantinzs
of the ceeds or the cuttings. If the soil is cold or

. excessively vt wait three to four weeks,

{vlone: ‘
Apply three-fourths pound per one square foot. Rototill
end water with ona to two inchee of vater. Plant after
three weeks. Make test plentings. Can be dissolved in
water.,
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Haterial

C.

e,

Steam

Fornalin

MC-2

Vapan
(P

Yylone

Dowfuyme
was

Captan

8.

€, Dowfuze (WS5):
Apply three to six gallons of actual material per acre,
Use eithier hand injector or tractor-mounted equipuent.
Delay planting 14-21 days.

g. Captan:
The soil glisuld be dry, loose ard fine,
ounice dust per scuare footl,

Apply one-half
Yilx the dust thorougiily with
th. top 2%-3 inches of soil, Sead can be planted if1mecdiately
after the treatment. Moy also be usad as a eo0il drench,
ong tablennnon per gallon, at the rate of ons pint per
square foot, Repcat at five-day intervals if the discase
persists,
Scae of the important feateres of cach of these six nathods of
sterilizaticn heve bemn outlined below:

Cormagiticn

40 percent
formaldchyde

90 percent
{ethyl brcaide,
two parcoent
Chloropicrin

Liquid
carbanate

Dry natoriel
but soluble in
vater

Ethylens
dibre::ide

50 percent
thiram, zinebd

Effective for

Weed secds
Funsi
Naratedes

Soil inseccts

Fungi
Bacteria

Weedg,bactearia
ard rnat fungi,
(Vorticillin is
not adequately
controlled,)

Nematodes,
moat wecds,
fangl

Namatodes,
weeis, fungi

Nematodes,
insects

Secd rot,
gseedling
blight,
danping-off

Toxicity

None

Greenhouse
must be cmpty

S1izhtly

toxlc, keep
vents open

Toxic, empty
the grecnhouse

Toxic, empty
the greenhouse

Toxic, empty
the grecahouse

None

Soil
temnerature

160 dcurecs

60 danvees

50 degrees

50 degrees

50 degvees

50 degrees

50 degrees

Lhat is th2 difference betveean 30ll sterilization and coil

.. 2

Soil fumigation 13 usuzlly theught of as the method of soil stere
ilizatioa that enploys the usa of chemlcals.
by this process.

A gas 18 given off




9.

10.

11.

Vhat factcrg should be considercd in fumipatine soil?
a. Soil teperature

b, Soil woisiure

c. Soil terture

d. Organic i:ztter content

e. Seal necdzd

f. Soil type

g. Denth of application

h. Formas in vhich it can be applied
1. Leagth of ti: necded for aeration
J. Type of equipuiat naeded

k. Safety

Az thove vadia niotartals avaflable that do no: reauire

sarsiiagid
a, Verpleullte, perlite and pcat do nut require sterilization,

Depending on the source, sand may or may not have to be

sterilizcd,

(1) Verniculits is a wincral that has been expanded by
heatin3, It 15 made up 0f many thin alumina-silica
platces hi2ld tozcther by water molecules, Tha product
varies greatly in size end the most acceptable grade
s NuwHer 2,

(2) Perlite is pearlegray in color, is a glassy voleanic
lava vhich has been expanded artifically by heat,
Pexrlize is not recomaondad for use as seeding madiun,
Baeause the preduct is very licht in welcht znd vwili
float in water, it fs scmovhat difficult to hondle
in sced flats, Thoese rmaterials are available at post
gardzsn supply steres,

Vaat _safaty precautfons should be observad when using soil

a. All insscticides are poiscnons and safety precautions
listed on the contairer labils chould be followed,

b. Stora poiscnous products Ju their original contalners out
of th2 rcach of children, irrespoasible pexsons, and pets.
Lock tocm uvp 4f necessary.

c. Disposc of leftover material properly and promptly. Kecp
frem gottirs into ponds and streans, Protect wildlife.

d. Disvose of cupty containsrs 50 there will be no hazard to
hunaas, aninals, or plants,

e. MNever srole, eat or chew while preparing the material,

f. Avoid inhzling.

g. Wear prctective clothl

h. If symptiot of illpess
the hospicnl,

i. Do rot use your mouth to siphon liquid from containers,

J. Do unot spray with leakinz hoses or counections,

k. Usec gas rask vhere needed,

ns. *
occur, call physician and get to




C.

Transplanting seellings and cuttiags

1.

2.

4.

5.

6.

7.

when should vou trensplant ysvas seadlines from ecrnination

flat:?
Secdlirzs should bLe tremaplanted &s coon as th2y can be hondled,
Plants rzy be hwdled when the plants are about one fuch high

and the first set of true leaves 4s Just forning,

Yoz shauld voure suedidnes be handlel?
In planting, the young sceillises should be hardled by thoir

leaves, Sendlinss are more eacily handled this vway, and there

Gon e 48, S
0

13 1238 chiice of dowrging the i,

Wioat is the fimetion of a trzrsplantive madiv?
a. Muldwes hold seadlings in place,
b. IM»diuns suppiy and hold woter., Tholy porosity pernits

adeguake araation,

Wiat are sc substances that ray de usod as transplaating
r2div-s?

a, %Top soil

b. Peat

€. Sphaynim ross

d. Sand

e. Vermlculite

f£. Perlitae

g, Mixntures of the above

Vart soidd sddvos vork best dn potting ard seedling flots?

There are viny conflicting rooGrts ca t

transplanting and propagatica, cazh typs o

oun conditions under wihich it will reoct b

mixturcs have generally bezn succossful:

8. Light soll mixtures of lozm or sandy loon

b. Oae part soil, on2 part sard, and ona part peat by
volunzs, (Perlite may be substituted for sand,)

¢. Many othor varlatioas of coil rixiures may also be used

with so0il substitutes such as vermiculite and perlite.

« The follciing

Way 19 drainaee frmortent to troniplantrd seadlines?

Since water entced the ploat pri-cvily through the roois, it

18 nocessary to huve adequate water supply in the soil, PFouszver,
only cnoush vater should be provided as too much water retards
root forumaticn, This 1linits the vater intzke capabilitizs of
the plant.’

Bou can adaquota deafnace be rotntatesd in a transplont tzding?
It is vnusval 4if a soll eon btz toxen diroctly frea the fleld
and uscd &3 a2 potting zoll, Usually scn2 coarse orgendc wmatter
or clarsa azrregate must bs acdded to make the soll porous
enough fur o’equate drainaze,
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8.

9.

10,

11,

12,

13,

st tvg_“puta re r.>nt usad for trepeplanting seedlinea?
Tha 1103€ us- . po* f5 usually tho standard grecnliouge pot
valch is as lerge fn dianoter as it 1y decpe-a six-inch
standard pot is six inclies in dizmeter end six inchee desp.
Wnst Vinle of noge gus ay:ilabla for usa and dlint ere the
advanze 23 :‘d dile vantien of eac?
a. Ciiy p
(1) A4V?ﬁteges
"L;y are posous, thus tawre 33 g exchange of ailr
an* roisture throuzl th2 vall of the pot.
2) Diszzlvantages
(=) Clay pots ace hoavy.
(5) Algae grow w21l oo th: outside and ke the
clsy pot rathur unsizitly,
b, Plastie pot
{1) Aﬂvsnhasin
(8) Light wnizuu
(b) Algaz éo not grow on plostic pots.
{c) %uo eoll in plastic pois does not dry es
quicikly,
(d) Plastic pois arz easy to clean,
(2) Diszdvantazes
(a) Plactic is noi porous.
(b) Cvervicterinz i ncre 1ikely 4in plastidc pets
than in clay pots. .
c. Pezt pois
(1) Aldvoniages
(c) lDozh pot and plart ave planted
(b) Eliuinates the nocd for atevilizaticn of pots
each tini2 thoy are uned,
(2) Dis axy Mt 2
Peat pots cennot be handled individually after potting.
Whot fertiilty elri-nts are qulwllrh_:::iliﬂf and cuiti: 37
Seadlif“a “*d cutti*"q 5 need all the va zjer avd riduor elaiots
for wazinwa groath, Potting £2ils uwsually need more frecquent
applications of nitrogen and potash thon phosphorus,
Vay aggugjtrnW'gr'*GAPOtsﬂn ricdsod rore frequently th-on
dphojubires dn noktine colle?
¥itrnzen ard pc*ath “la2ch out of tiho potting £o0il much rore
rapidly than pharsphorua.
Haw o yoau dohsmndne vhothrr pottine golls heve enoush fortilizer

fom Oaut ¢ mergit?

Tha ffgbilztj of the soil should be cheeked vith a soil test
onca por nonth Or more.

Hew g™nu zld ‘:7:511 lizer be ald~i to pont! vgﬁ§g1lc?

a. Phosy' ””;J axd caledun f.otildcarg ere edded dry to tie
6§01l bg re plonting becavse tuey are not highly scluble

A e eemn e
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b. Other fertilizers are usually applied after planting
either in dry or liquid form.

14, Vhat $s the o7 reculre-onts for boddine plants?
Most sreanncuse pla its grow bast in slizhtly acid soil--
about pl 6.5,

15. Koy often should fertilizer ba anplied to beddina plants?
Depevding on eize of plants, kind of veather, and maticd of
frrigation, fercilizer 1ay necd to be applied every tvo to
four wealks,

16, What ara sci2 of the hazords of i;croper vatering of plants?
a. Continual light vatering Yeong the goil cﬂnotently vet,
This luits the air supply ond as a result curbs rcot %
davalopiang, |
b, Ta0 littie uater and uneven distribution of moisture
will adversely affect root devoloprant,

17, Vhot 15 va-nt by "predunl shi€e" of traranlants?
"Gradual shifit” 15 2 method uscd in which omall plaate erc
potted only in srall pors, then shkiftcd from cne size pot
to the next larger size until thayare finally potted {n the
finish pot.

18, Vhat is r2rpt by sinsle chifs of fransplants?
Single shift of tramsplants i5 a wetuod of starting young
plznts in either a twd znd ore-fourtt-inch or three-inﬂh
pot, then shifting thim to the finish pot.

19. Vhich systen, sradual or sinele shift, 43 in greatest uze ;
today? Ivy?
Single ghif Although the greduul shift gives the grouer
greater ccu*rol over the eavirormmient of the plant tb¢ hizh
labor requircment weke it less dosirable than the sinzle
shifc.

20, Vhat focflitics are n2:ded to porfornm the jebd o‘_pogtfv: aad
transplantin~?
A grecnliouse bench to provide nearly level but frcely drainiﬂ~
units that can be sterilized efficiently, rot be recoxtuningtﬂd
and be the right height and width for working with the crop.

21, Vhat size bentuas ray be.used for ease of workine when pottin-~
ILﬁntu?
Pot berches are raised higher and wider tham rost other types
? of greenheuse benchas, Pot plonts cen be worked on benches up
to eicht feot In width and two cnd one-half feet high.

22, Moy con eculroont end ratordals be arranced to avoid inafficliancy
of onrr"twrn?

- By Y @ A -

For & rizat=hinded person 4t 1s best t9 erranmze the petting table
with the reoted euttings or plants on tha left. the erpty pets
fn frext of ths soil pile, and a plzce for thue pottsd pl:nt to
the ricthe,




23. What sesuenco of roveoats £ould be dovelansd to obtain tho
Sroectest c‘x~c‘?re éﬁ_kga-iw‘ ﬂ?:rtn?
For 52111 pcts tie pot o 7 be £iilog by eghioving 4t into tha soil
pile wii h e ikt kand hiln p\cuin~ up the plaut with tle
left. 1ake a hole with your £insa or dibble in the coil, Tho
plant is pl;cu‘ in tha hole, tle thisde and fore a2finzers of bor!
hands are used to ceopress the soil on eech pids of tl.2 plant
in one rotien, e2d the pot 15 £or 4n a flat to the ricut,
D. Centrolliing li"qu, tcuperature, hwsidity, erd efr in a greenhouse
or cliratoriun, :
1. Bhy ds lient d-oartmat to b(‘t’ru?jvﬂ.l Crops

A Bt W A EONT o -mm

Light 1¢ nocessary for phstesyntii=sis

2. Wrat on proteovntbandg?

OF- B W P -...‘-.-v---&w ——-

Pastezyoilinnls 13 the process of ctoring radieat encray of
ranufectured carbohydrates in the leaves of plants,

3. At tlnt nt Iriorsity of 1ioht doas ohotos: 2hasls take plica ront

Ber By~ L '--—-.. L ST L IR R P PRyt wm N T g o

ffici«-‘hlql JQ] . ;n, f“"")‘i,g_ ,.‘. L‘""t“?

boababadan o R L L UIDR S ot T T LM ety

About o, "GOO fo e andles,

4. On mer-al suvor daye !%.t t 10 f-tensdty ean b cwpontod?
tm 1 cmw? 3len esn ba dyara foo dlts conlition?

a, Ten tacuzod fcoteandlos "y te ““Hﬁ?atku 0n & norual
sunny dey,

b, Thus for rout efficicnt procos svachesis to taka place, tha
greanhcuse should be p?!ﬂiﬂ]]j shaded to redusze the lisht
intersity to an cptiuwa lovel.

5. Hoy are plonis affacted by ertro: aly datsnse sunll-4t?
Plants growm in too btrC"" 8L“]"‘t re‘ct by having chors,
heavy gtonms, spall, lionL-colc? > leaves, and bleached ficuar

colers,

6. How eon vou ecntiel Lirht $oteasiry in a graenhousa?
By &praying a shaldirsg CLrﬂDu,ﬂ cn Lzﬁ ovtside of tha glacs or
by plecing 1.:31in, plsstic gcrnen, or tobacco cloth ebove tha

Plants insida the greznhouse.

7. ¥hat _1ioht . 20nditions ray be crzectid dn tha wintor

Lo D 12 WP BB - AT A MR- I v 4T B e LOAVSA & W . '-—

In LNy 27628 10 nore thon S00 fCotera f1c3 czn be expasted,
Short doys scriously reduce feod prreduction,

.1

& Yow enn vou ent noutium Jieht cn plarts durion tha winter?

oM or e e A e e BERR G AP MM+t vamga S WA ettt s e R

@, §&pace plants farther aprré £o reiuvee ehading,
b. Eraove overiaed chatacles, '

€. Clecn eweanbause glesa,

d.  Suppleinid with erkificial lient,

9. khrt 15 tho Glozivartene of :1?5z"g{glv}:'nt7
2T¢ @L0NrS to be no econcaical raaws
tificipl 11 at to prevote phorosvithisis,

sunliziht and a trossfermasion ¢f tha pog.atial enzvgy in the I




10,

11,

12,

13,

14,

15.

16.

Pow doz2s the lennth of day affcct ercuing plavts?
It afiects tha fleowering, leaf formaticn, leaf drop, tuber

What tuwo ccreon flowerine crose ere affected by day lensth?

ot
a. By making shart days chivyconthawns ean be induced to
blezn, By making long days flowaring cen ba postponed,

b. By ieajtheaing the daylight hours poinsettins may be
delayal in flovering.

shiiv Betiaon licht, tempersture ond

-

Lt are the frolications for cresn-

hualdity in a cresoloings
house 1manrg iaik?
Usually the nora sunlight, the hicher the tempeoratwre in a
greznhouse, Humtdity wlll usually decvease as the topevature

increases,

What 18 the vaval roelation
a7

Duriang days of nuch sualight, misting and irrigation will have
to be ecuployed to reduce humldity, Increased ventilation vwill
lewer the tewperature,

Wt effost doos toemperature bove on plants?

a. Ploabs grow faster ia warnm tewperztures, but the quality
of grouth may not be asg hich as with cooler tewmperatures,

b. In wormer temperatures flovevs nay be swaller and the color
bleachicd or faded,

¢. Warnm temporatures ere desirvable for foliage plants or
prepagation of plants.

d. Cooler teomperatures are usad for holding plants dorrmant
or developing and maturing flover buds on plants,

Maat are the wsual methods of ccnticlifvy terperature in the
groenhduse? )
a. Summexs
(1) Use of ventilators and fans
(2) EKigh pressure nist systars
b. Winter:
(1) Purnzces .
(2) Ventilators and fans

/
hat tuo typez of pofstuwre co.diticrs are iswortant in erecn-
hous « 1:zax".'.-;£;i.'cztt72
a, Soill voistive
b. Air molcture

Ty 1s oly hemidity dnmvcrtant in a srecnhousnel?

The greoiiouse i3 usually toc dry for uany plants during the

day in the suizier. Durdnre tle hoeztine pericd in winter it is
: . 0 5 F

even driexr both niehié and day than éuring the dry pericls of

sun:aier,




E.

17.

18.

19,

20,

21,

22,

a. In too dry conditions:
(1) Zrznspiretion may be greater than water absorption.
(2) Cell enlargement will not be as great,
(3) Plonts will be shorter and the leaves and flowers
will be shorter.
(4) Rate of grouth is slower,
b. In too huniid conditions:
(1) Plazt growth i3 too soft as cells enlarge more than
is dcsired,
(2) Grouth of discase organisms is promoted.
(2) The plants® resistance to discases is lowered.

How can the humidity of the air be controllcd in a preenhouse?

a. By high pressure mists,

b. By keeping surrounding areas such as walks and areca under
benches noist 80 as to gain wolsture from evaporation,

What tvo in~redionts of air ave of prirary importance to
plant growth?

a. Oxygen
b. Carbon dioxide

Vhy 48 tha cavbon djoxide leval esoeclally eritical fn grecn-

hous23 durinz the winter?

During the winter greenhouses are often closed for extended
periods of timz, Plants tend to usc up the existing carbon
dioxide and a deficiency will develop.

What are scme methods that mov be used to control the cerbon

dioxide level in presahouses?

a., Apply additional carbon dioxide by artificial ncans.
b. Insure good circulation of air from outsicde the greerhousa,

How can you control air rovenznt in a greenhouse?

a. Alr woveuent 18 accomplished best with air circulation
fans,
b. Veatilators and removable gidewalls are sometimes used,

Vhy is centinuous air movemant irmertant?

It provides nore uniform tenperatucre and humidity conditions
throughout the greeahouse,

Using special structures for plant preduction,

1.

What specialized structures are uszd in the preecnhouse business?
a8, Cold fza.:e

b. Hot bed

¢, Slat house

d. Lath house

e. Cloth housa

What use is r:-d2 of the special greenhouse structures?
a. Cold fre=2 ’
(1) NHardens off plants
(2) Provides a cool environarnt
(3) Provides a chaap form of protection for growing and
propagating plants.,
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4,

LB

S

7.

9,

b. Hot beds are used for geriination of plants needing a less
controll~d eavironaant then the greenhouse., They are
less cxpensive than a greechouse,

¢. Slat housces, cloth houses, and lith houses provide seme
production but shade is an important part of their use,

Fhat i5 & hot bLed?
A hot bed 15 a structure that can be heated but lacks coxplete
coatrol over the enviroanmant, .

What riterials can be uned for pl-at structursa?

Econcaical builiding material uay be usad, Luuber, conerete
bloec™s, concrete, corn stalks, siraw bales and similar
materlal way be used for the sidzs and erds, The covers are
of gloss, cloth, snow fencing, plastic (viryl), canvas, and
strav rats,

Row oy a hiot bad be hnatel?

Soxze gcurce of heat is na2edzd for hot beds. Furnaces, stoves,
boilers, elecirical heating cable and decomposing manure are
somo of the ways of prov;dinb hazt,

Vhat are the ccrmon won dinansicns of E Lot beds and othor etructures?

a, Hot bads wie us u111y covered vith zash o caguring 3' x 4lor
4' x 6', This cash 13 stardurd for the 1ndustry and
concgcquently the dimzusions of the beds would nead to be
kept in units of the sash siza,

b. The beds, both hot end cold, nced to be narrow eaough to
tend from outside the structure thus a width of six fect
would be th2 maximun,

c. Hot bed sides should be et lecst sfx inches higher on tha
north side than on the south sidz to allow the sun's rays
to entcr, The cold bed cza be even sided,

d. The other structures will be dinanaioned according to use
and material,

Row deas a cold franmn differ frem a hot bed?

A cold frane has no source of heat othar than the sun. MNo
specizel micans of retaining the sun's heat is used, hence the
nane,

What nateriale may bz used for eovering a cold fram?

Class sash (3' x &' or &' x 6'), canvas, cloth, straw nats,
boards, plastic and other glass eubstitutes may be used.

Whore ghould cold fromas end hot bodz ba located?

a. Botu nezd a woelledrainzd location, The Lot bed should
extend east and veat for graatest light and face the south,

b, Tha cold frece wmay face the north 1f used for rosting
cuttings and can face the south for growing scedlings.




10.

11.

1.

i 5.

Vaat is tha nurvese of lath shades or lath houses?

These structures are in2xpensive to construct and are used as
groving structeres in the swiwier tim2 in the northern areas
and year arvound in southorn eceas. Hydrangea and azaleas can
be groun in thun because they furnich 50 to 75 percent shade,

What uie i3 rale of a2 cloth houge?
a8, A cloth house may be usnd for suwnar production or for

b.

propagaticn ia mild elirates, It protects agalnst wind
and rain, Asters and chrysanthomums are grown as cut
flouars in them in mild clinates.

The disedvantage of a cloth house in the reduction of
light,

F. Propagating greontouse plants.,

Fhat ara the coaon types of cuttines?

a, Root cuttingg
b, Stem cuttings
¢. Leaf or leaf bud cuttings

When chould reoot cuttincs be taken?

b.

Fell and early winter
Winter

How should roct cuttiras be handled?

a. Pall and eorly winter
(1) They cshould be taken by ruanning a trencher close to
th2 parent plants and cutting sections from exposed
roots,
(2) %he roots should be scctioned into two- to soven-inch
lengths, one-fourth to cne-half inches in di:zmcter.
(3) They should be laid horizontally in shallow treaches
ar3 covered with tvo to three inches of soil,
b, Winter

(1) Cuttings arec usually collezted frem stock specifically
duz for propagation,

(2) Plaut them in flats and cover with one and one-half
inches of soil.

What are the types of sten cuttines?

a. Rhizenz
b. Tuber
¢, Softucod
(1) Herbaceous
(2) Creznvood
d. Intermczdiate
- (1) PRipeuzced
(2) BRroulleaf
(3) Evorsreon
e. Hardwood
What ars th2 effects of tire of takine softwood cuttiars ca root
fnitiatica?’
a, Cuttings should be taken 2t a tiuz vhen th2 carbohvdrzhes-

nitrogza ratio 1s relatively hicgh,
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b. Rate and percentage of rooting is directly proportional
to the carbohydrate-nitrozen ratio and content in the
plant,

6. What 15 a nethsl that may be vsed to dotermine the existence
of optirn ‘co1itioas for rootir?
Stc.z3 to ba usad are coupresscd bctucen the thurd and forefinger;
1£f the stem snaps, the tissues prchadly are ready for rooting;
1f there i3 no clean break or if the stem merely bends, plants
are probebly not ready for cuttings.

7. MHow should softuood cuttings be baadled?
a. Scction the ghoot into four- to six-inch lengths.
b. Remove th2 lcower leaves,
e¢. Make a bzsal cut one-half inch below the node,

8. What factors affect firrrvood cuttinge?
a, Food supply
b, Juvanility
¢. Rooting xediunm

9, What tynes of cuttinas may b2 vacd to propapate evorerecns?

a., Siirple
b. Heel
¢, Mallet

10. Hou i3 tho si~le mathod (tha rost jmnortant method) uscd to
1149“3"°t° QiZEF'""3°
a, The cuttirg i3 wade of the current scason's growth.
b. %he foliace 18 removed from the lover third of the cutting. 1
¢, Wood should be collected frea November throuzh February, '

d. Cuttings ehould be fron five- to ten-inch lengths.

11. What factors affect the rootins of hardwood cuttings?
a. Food supply
b. Sox of the plant
¢. Wounding responscs ’
d. Oxyzen and moisture
e. Texperature

12, How ghould hexdyood cuttings be handled?

a, Salest moler stely vigorous, wellematured, one-year-old woecd
coataining viable buds,

b. Shoots ohould be collectad in the early winter, afcer one
or two sharp freazes, but should not be frozen,

¢. Reuaove the base and tip of tha shoot leaving the medial
two-thirds of the branch thre2 to ten inches in length,

d. Th2 basal cut should be made at a 45 degree slant abeut
one-half iuch below a node, A cut at right angles to the
stem et the distal end should also be rmade,




13.

14,

15,

16.

17,

18.

19.

20,

What sve optlrom rooting madia tempercstures for root iritiation?
For riost herbaccous cuttings optirva bench temperatures for
greenhousa propagation lie betwoan 65 degrees and 70° F, wvich
an air temperature betuwzen 552 and 60° F,

What ave tha advantaves of foternittent-mist propacation?

a. Tno particles of vater, stumlzad under pressure through
nozzles, foon a thin laysr of r~i;ture on the leaf,
Those arc constently beins evapurat«d, with a resultent
absorption of heat and sicnificant cooling effect,

b. Water loss from cuttings i3 reduced and wilting 4s prevented,

¢. Beecause of the cbundance of foliage which may be retatined
at the tiro of cutting placemant, a greater supply of
carbohydrates is avallzble for rooting and continuzd growth,

What is tha dilforence betyzen dorpansy and rest peried?

a. Dornzney s tha failure of secda to germinate because of any
condition, internal or external,

b. Rest perfod 1s the feilure of secds to germinate because of
"gome internal coanditionm.

Kow cen egced dormarcy or rest poricia be broken to facilitate
garpiantion?

a, Acid treatiant

b. Scerification

¢. Soaking in water

Yacn should 2onuale be gtacted?

Indoors, the plants vay be started as esrly as Janvary or
February, but rthould not be sct outsidz until danger of frost
hag passged.

What ave the pronertins of a gcod sofl nedium for startius
annuala?

a. Proper ecration

b, Adequate drainage

¢. Adecquste water holding cepacity

What tyoe and analysis of fortilizcr should be used in tha
So2dbad?

Use & ccuplete fertilizer, such as 5-10-5, 10-6-4, or 10-10-10
and epply at the rate of one to tvo pounds per 100 square feat
of flowerbed erea,

Fow often should newlye-sowzd sz2nda be watered?
a, Watar only as necessarvy.

b, Check mristure twice a day,

¢, Use sublrrigaticn with sicall scads,

d. Apply wvater geatly,
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21.

22.

23,

24.

25,

26,

27.

When should e-21linaa ba thirnad?
First thinain; chould be dona at the time plants (secdlinge)
besin to prolduce true lecaves,

Yhat arve scr=2 rood funecicides for treating secds prior to
.R~£2EEEZ

a, Tuirrn

b. Captaa

¢. Caloraail

d. Ferban

oy nuch fumededde should be u3zzd?
For cach oriius wy seed packet, vse an amount equal to sbuut a
match head,

Why sxe senis treatad with fim-icidal
Seed trnatraat 48 oue $rportiat precaution against sexd rot
and davpin: off,

Yhy axa pc—s acaeral control rieadures for erenchouse insacts
gud dlsenaca?
a, Sterilize tihe soll,
b, Use gocd disinfectants cuch as:
(1) Bichlecride of morcury
(2) O2zaanie marcury ccopcunds
(3) PFormaldchyde
(4) Bot waler
¢, Use s2cd protectants such as:
(1) Copper cecxpounds
(2) Ziuc cxides
(3) Organie mercury ccupcunds
d. Use insccticides such aa:
(1) Chulcidane
(2) Dicldrin
(3) 1lalathion
(4) Ca:vbonyl
(5) Diazizen
(6) DL
(7) M:tallchyde

What grﬂc~w~ion° gshould ba folleirad shon uvaing pesticides?
Always read cad follow tha dirzationy given on the lavel,

Define on desexibe esoh of tl2 Follcgine:

Sna, rve e

a. PIG)~,&uiu"’A 1zang (seoweal or maﬁXUﬁl) by whicl the

resultule of a plaat speciza 19 fincreaced,
b, Dormancy--luy conditicn, i-neranzl or external, swhich tenls
to prevent coeds frem gavalncting,

€. Cuttiuz-~--2 dotnchied veget-tiva part of a plant which slen

DT

tiv
placed unlxe sufitable ceoliticons will develop 4nto a coiplate
otaristics to the pareczt pi:ant,

p] ant, sl:dlar fn 211 ch-ro




S
h.
i.

m.
n,

0.

q.
r.
8.

t.

Hormonne-A substarce produced fn one part of a plent in
lov coacentration for use or action in anotcher part,
Funsicide-~A chiniesl corpound used to kill or retard the
develogneat of fuazl in or on plents.
Scariijcation-=}achenical or chanical nmeans by which the
scad coat is penctraied to allew the entrance of noisture
$a order to breo2lt dosnancy,
Rest perfod--An intcrnal cualition that teads to prevent
ge2d gerwrinction,
Awddn--4 coapound viich increases elongation in shoot
(ravistenatic) cells,
Stratificatione«An after-riponing period in which seeds arve
svbjected to abundant rolsture, caple oxygen, and relatively
cool turoeraturcs ia order to induce gernination,
Soil drench==A cheateal cerpound used (ofter in place of
gtern) to kill or retard the development of funfus spores
in the soil,
Ascxzual propagation--A rrans of increasing the mignitude
of a plaat specles by use of vugetative parts such as roots,
steus, leaves,
Avnual-~A plant that requiras one growing scason to complate
its life cycle,

arnfaatica~-=Dnergence and initial grouth of an inmplanted
sccd,
Bicanial--A plant that requires t- o grouing seascens to
couplete its 1ife cycle,
Rhizo.e==A 10dificd root or sten growing in a cylindrical
patterp belew the g cund level,
Sexual propagaticac-A n2as. 7 ° fncreasing the magnitude of
a plant sp-cices by secds or spores.
Pereanial--Long lived plants that require more than tyo
yeurs to conplete the 1life cycle.
Tuber--An uaderground stem or roctstock possessing several
nodes ard iaterncdes,
Insecticilze=A cheonical compound used to kill or coatrol
infestaticns by insects,
tprical deuinance--An cffcct of the suppression of the
development of the axillary buds by the terminal buld,
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ABORICULTURE

A Source Unit for Vocational Teachers

When a1 how to us2 tils unit

aAvoriculture invoives the cultivatica of woody plants, particularly
thoze used for decoraticn or shade, Tha four problem areas included in
thls scurce unit are as follous:

Ydantifying trees and shiubs

Selecting and tuylng ¢recs and shrubs
Cultivating end mulehing trecs TLi shruds
Yertilizing trees and grrubs

WD
[ ] [ ] [ ]

These four problem areas can be taught as 2 unit to jurfiors or senicrs or
the problem area oa idcntifying trecs and ehrubds may be tausht to frechmen
or sophinmores. The f£irst three problem areas should be taught in early
£fall or late spring vhen classes can participote dn £121d exercises, The
problew area on fertilizers shouuld be taught in March or April prior to
the proper tima for fertlilizoer appllcatioﬁ.

Tha probleu area ca tree and shrub jdentification can be tavcht
to bejinning students in horticulture or ggclcuiture. Tha latter threo
probl-\ arers should be sciiecduled after stulents have received bacle instrouc-
tioa in biology, soils, fertilizers, and plaut grouth and davelopment,

Most teachers of horticulture eurce that students shﬂaL bes re
to learn the scientific as vwall as tlhe coimica nomes of plants, Figh sch
studzuts viho are preparing for ecployment in horticultural bus;nuav 25 zill
need to knov the scieatific ncmas of plants if thay are to corzunicate with
nurseryen and landscapa gordeners,

guired
ool

Problen area outline

A, ldentifylng trees and shrubs
1. Nomenclature of trees and ghrubs
2. Classes aud typ2es of trees and shrutbs
3. Chrractevistics used in identification
4, Identiifcation by general appezrance
S. Identification throuzh use eof a plant key or gulde
B. Selecting and buying trees and shrubs
1. Purposes for vwiich t:eces and ehrubs are grosm
2. Factors to consider in seclectinz trees and shrubs
3. Suzzestcd trees and shrubs which serve varlous purposes
4. Gradas and stardards for nurscry stock
C. Cultivating and nuliching trees and shrueds
i1, Purposes end pothods of cultivation
2. Typss of nulches
3. Mulchiuy preciices
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D,

Fertilizing trces and shrubs

1. PFive cardinzal principles of plart growth
2. Reclationshin of fertility to plant growth
3. Function of plant focd elenoents

4, Deficicacy symptoms

5. Seclection of fortilizers

6. Application of fertilizers

7. Special predlens in fertilizing tyees

Leczninag ovtecn2)

The conteat and tcaching epproaches used in the teaching of thase problem

areas should be plannad 5o &3 to contribute to the following ¢bjectives:

A.
B.

C.
D.

70 davelop the ability to idontify co.on trees and shrubs

To devzalop the ability to select trees end shrubs for particular
purpossas

To develop the ability to cultivate ard rulch trees and shrubs
To develop the ability to select and apply fertilizers

Susrasticns for cettina stoavged

A. Give stedconts aa ddentification exercice to develop interest in
the probleu area on plaont identific:tion., Use colored slides or
pictures from nuwscry catalogues for the ideatification centast,

B. Ack class memders to brirg in leaves {rca tre2s and shrubs raisesd
at hocuz, Display lecaves and nzmes of plants on the bulletin board.

C. Take a £field trip to the school nursery, a ccmzercial nursery, or
to local residences to identify trees cc shrubs,

D. Ask students to ncme atrezd or surub vhich is used for shede,
spring flowering, fracrance, wind breanls, fall color, berrizs, and
border plantings,

E. Show varices kinds of mulching materials to class and discuss
vses of each.

F. Show cless eximiples of leaves eand twigs frem fertilized and
unfertilized trecs or shrubs,

G. Show cicss pictures or slides of treos ovr ghrubs exhibiting
deficiency syiptous, Explain the cawses of eaca problem ard
sugzeat possible solutions,

Studont references

A, Synmocds, Czorge W. D., The Txea Joontlficnslon Boolk, lew York:
M. Berrouss evd Co,, 1958,

B. Syamonds, Gzerze We D,, Tha Shrub Ydestificaticn Bodk, lew York:
M. Barrois and Co,, 1963,

C. Pirone, P, P., Tzoe MNaintenance, lNew York: Oxford University Prese,
1959.

Teiching aids, eguiniiant end rmatevials

A. Colorcd glicdes of scuw2 trees in blccn in the spring end leaves ae
they change color in the f£all of the year.

B. Scwoples of leaves frca trees of diflierant color to compzre then
for intercst end beauty.

C. Semples of-diffcvent gradas of nursery stock. These can be kept

from ycar to ycor just to sheow size, lensth, and root size,




D. HMeasuring equipnent to roasure treee and ghruds

E. Sanples of rulches, moisture tester, aud soil thermoneter

F, Slides shouing waeed coattol by chanical neans

G. 16 tn1 £ilnm « “The Ezosy Vay," Control of lawm & gardea weails,
Clana Prcducts Co., Indicnapolis 6, Indizna

H. Plont spscirars (either in school muwscry or local nursery)

I. %Tegs to identify leaves vhen drylng

J. Shoce boxes

K, Cornaeal

L. Alua

M. Plastic spray

N. QNursery catalogucs

0. Clipboczd for ccch studcent for fleld teips

P, Picturcs of couon trezs end ghrubs

Q. Paper bag varked "LUICH' with 4 oz. boitles of srxicnium nitrate,
trcble phosphate, nmurdate of potash and limestons

R. Colorcd slidas showing trecs suffzaring from malnutrition, healthy
trees, and nethods of fartilizer application

S. Chart shouving recoszmendad amouats of fertllizer

T. Spesluwan leaves and twizs ghouwdns Ydie beck," geowth rate, leaf
size, and colur of both hoalthy trees and those cuffeving frou
ralnutrition

Laboretory eunsciens aad faccial activitic?
A. Laboratory excreisc
1, Planting a ball d and burlappad tree
2. Balliug and buxlapping a young tres
3. Bracing trezs and liudbs
4, Pruning rature trecs
5. Fertilizing large treas
6. Selection o£ tress end shrubs for a heme sita:

a, lake a drawing of a howe site and yard on a sheat of
paper 11 irches by 16 inches. Yark sress vhsre trees
shrubs are to bo plantead,

b. Have each student select tress and shrubs for the aveas
provided on the drauwing trlirg inte consideration thea
following factors:

Shade characteristics
Discase and insect resistance
Clinate end soil requiremonts
Decorative value as it will fit in with the bulldings ard
grounds
Colors in spring and fall
7. Desternine the grade and quality of trees and shrubs

a. Croup thrce stadeats topotihizr ond let thom develop scia
starndards to ollew in griading trees aud shrubs for sale.
These standards should be developed for coniferous tress
and for doclduous trens,

E. Have studeuts ceipare thz standzrds they developad with
the Ansrican Nursevy Assccintion standards,

a3




8.

9.

10.

11.
12,

13.
14.
15.
16.

17.

Identifying gredes and quality of Nursery Stock

a. Take cless to nurcery vhere students cen observe treec and
shrubs that have teen groded for sale

b, Let nurseryman point out choracicristics and fmportant
featurcs of stock as us~1 by the Amarican Nurscry Association,

Apply chendeals to schionl plot.

a. Obscrve wead coatrol

b, Observe dzmage to plants

c. Cbserve recidual effect

Apply nulch to school plot

a. Obzerve wozd control

b. Observe grouth of plauts

¢. Chack toespzrature of soll

d. Ca2ck icisture of soil

e. Check quality of mulch

Fertilize trces using Ross Root Fezder or hydraulic injcctor,

Make folizr or so0il applications of chelated iron to pin cak

suffexing frxca chlorosis,

Determine cause of chlorosls and check effects of spray applice-

tion,

Teat soll frem tree area for pH, avallable phosphorus, potassim,

aud nitrcgen,

Moke tissue test of leaves for niivogen,

Rate fertillizoad and uwaferiilizod trecs of ecere species for

leaf color, Score froem 1 to 5 depandirg on shade or depth of

green color,

Meagure tecminal growvth of varilous traos,

B. Spccial sctivicics

1.
2.
3.

4,
3.
6.

Let studcats suggest trees end stuubs for crezs on scheol grounds
&nd point out prcblens of plantings already located.

Have students salect trees or shrubs for Lene and yerd as rpay

be nceded to irprove it.

Teke 2 fleld trip to a nursery 3£ possible to observe quality

of trees and to study gredes, Students could also cowpare
diffcrent species of trees ard shrubs,

Figure applicaticn rates and cpply fertilizers to treses om
school end here grounds,

Vigit local rurseryr-on to sce fertilizer materials usad and
methods of opplying thna,

Visit a lccal landscape that chows good tree and shrud fertilizae
tion and care,
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Study questions and ansvoss

A.

Ydcatifying trecs

1.

3.

S

6.

7.

9.

aad shrubs
tire beinndend C1“¢°i"pa2101 of th? plent kivoden in

L > VR~

(i jor Taxa)

Yhnt Is
dezrer nipn Lodny ol yaeaitudo?

Kircdon h
Division

Cless

Order

Feully

List the ofnor tara (slan~ific-idors below femilv) in derrrasing

--‘nh o v —-—— By T

oxder of roniodn

Genun (PLLT&l genera)

Spzeles (Lubrmeviatel ep. or, for plural, spp.)
Vaerdety (Labkia Vd&iﬁﬁaﬂ; abbravi-ted vor,)
Fora (Lotin Ferray ebbrevieted £.)

Individeal (Totin fndividuur)

¥hleh toxa 30 v 1*'1 in the $dat

T 1 et e v. .
ae
a

Both the no jor ard winor tove ave
berins with the ganue in whdch tho
ap:

~i§?£tgr ¢f trons end shiubgs?
uszzd, but ths tcioncific non

s ficat lotter s cepitallned,

tlhien tho specics vhdch 18 not capitallzod, Scaztiiea t“ﬂ vavioty
and forn ere alzo given, but for geoaoral purposcs of Jden ¢LC&2100

only tiic gcaus end speclazs are us ed.

bn

What 4s a tcan?

A tre2 is a woody peren ntal usually banring 2 sinzle maia sten
which coraonly euccols ten £720 im haicit,
What is & shrueh?

A low, usuclly soveral stonand, woody plant 1o called a shrub,

Distinuulsh botueen en mal bi‘s;\ .] vl pazenndal,
Fhese ove classifications nlou sed upca life spane, An

aunuwal uwgually coiplatas ito 11fe

geaton, A bicnaial cozpletes tu-
geasons ond a perenndal grows for
hundéreds of yeasrs.

Wazt are deo :anu _blants?

Plauts waich losc their loaves in
wvinter,

Vhat ave evovisacent?

-.--.n-\. " v

Those plan;v vaich stay grezn ell
during the winter,

¥hat ave the too classific

caticns 1

c} 16 Curing a single prowing
cyele derdng twd 3rowiug’ »
a nuwber of vears, scnackinas

Woedy plents are usually percnaiais,

the £all end stay bare all

year by kceping thelr foliaze

2th regard to the posizion of

lcach to tﬁn ﬂt*n a3 to ~rch orhav?

Opposite < 1c- are
thc Sbtmo

e Y i €I oSy we Y e asve ANC - -

crrangad dix
17 nahe than twoe 1>zves a“isu frcoa the senz2
on th2 tviz, thoy ave celd to b2 whorled,

cetly opposite each othor o
O’ihj fu
Alternate = tha leaves

ere not cpposite esch othaw, bul ave strgented, on2 leal cn cae

gide of tuo sten with tha o
opposite side
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10.

11,

12,

13,

14,

15,

16.

17.

Expleia the diffrrence betvacn nirnate and palmiate leaves,

When the side veins of a lesf branch off frca the nidrib 1ike
a feather this ervangz..ent is called a pinnate., Dut 1f the
leaf has no ceotral nidrib and the veina erice fron the leaf
base like a hand, this leaf veination i3 called palnate,

Waat is the differcnea batwisa siunle and compound lenvosg?

A sinple lead owly has one blaae waich 18 attachad to the sten
by 1 stelk called a pctioles A compound leaf has a number of
blades vhich are attached to the stem by a single petiole,

The arcancouonts of tha leaf bladzs way be opposite zlong the
petiole (piunztaly cerpound) cor all the leaf blades ray arise
frona the and of the petiole (palmately cempound),

What ore the .0 rajn ¢laspificntions of trees?

Broaﬂlcavcd end needle~leaved,

Fhat choractevictics ave used in identifving broad-lasved tre-s?

Oppesite leaves, buwis and broachings, prescnce of thorus, thape
of leaves, precence and shape of flowers, presence end shape of
fruit, twigs «nd buds, and bark,

All n=edlle=leavad tress arc cversreen eveept two, Wrat ere

th(‘ aal

Bald Cypreses (Taxodiwa distichiz) end Laveh (Larix).,

Name the seven genera of trees fhat hava oppocite leaves and

bu*ﬁo

Maple (Acer)

Ash (Frexinus)

Paulovala (Paulouwals)

Catalpa (Catelpa)

Buckeye (Aesculug)

Nannybverry (All Vibevawa)
Flcuaring Dogwood (Cornus florida)

Mith reanect to fleusving, diiferentiate betwczn ¢icecious and

monoecions tracs rwd_pnrfec fleuors,

Diozatous txeos have male (stindnate) floizors on cne tree and
female (pistillate) flowers on different trees and of coucee
only those with female flowars will bear frult and oaly then
1f a nale flowering tree i3 close enoush to fertilize the
female flowers. Mono2cious treas have both male end female
flowers (saepcrate flowars) cn the same tree, whercas come trees
have both male and ferale ports in the sane flower vhich is
called a perfect flower,

Neme the trecs thot hava thatea,

Hawthorn (Cfc:a“’ﬂ:)

Osase Crange (Lizchura pomifera)

Comxon ¢ Bl el Locust (Rebinia Pscudocczacia)
Honey Locust (Cledditecla teiccaathus)
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18. Yome the ena cenus of neadle-lenved trees which do not beac
CC'I'Q_S_.
Yew (Taxus)

19. Eeth the Pin2 22d Ioarch bave needles growing in clusters, How
enn thesa be 3 stiyeniohad?
The Pine hes needles in clustees of two, threce, or five and
the Larch have nmany wore necdles vhich ore short and feathery

and sre dzcidusus,

20, Of nn:dloelonved troes, vhese ncaodles erou sively, hiw ray
Sprece b qil"ivnv!"H~d froa et sentcal?
Spruce (fta‘b, nwsiles eve foursiced meedles which are born on
shoxrt projesiicns oa the tuig viaich con be felt and saom where

needleas have fallea off,

21, rre the conmora which bave flot mosdles prewine sinsly.
Fir (ibica)
Douglas Fir (Yscudotsuga texifolia-not a true fix)
Yew (Taxus)
Hemleck (Tsuga canndensia)

Bzld Cypress (Tanediun distichim)

22, YMore tus thweae ecnera vihdeh hove scale-1lile or prichly raedles,
Red Gedox (Juafperas virg.n‘ﬂ s) = bhoth
White Cedar (Cimaeceypards thyoidec) - £lat, sccloe-lila
Arborvitze (Whuja occidentialis) - £flat, scale-like

23. V¥hat ore the rajor classificatlon of shrubs?
Brovdleaved uwpright slicuds end ncedle=lcaved shrubs {(upright
and prostrate-al) evergrecn).

24, Vhet cheareciorisides er parts of the plant are vscl to jdentify
Shribs? .
Thoras, leaves, flowvere, frult, tulgs, end bark,

25. ¥hat 4s a erowad cover?
Theae eve gnll brosdeleaved plants thet normally do not grow
over 12 1rchc3 in heicht awd are "s-a11" guite doense,

Selecting aud buyling trecs aud ghrubs

1., V¥hy do w2 plont tresz an ohrubs creund a hooal

Shade
For borders
Wind bresk
Beauty
Attract birds
Add interest
Color in spring
Coler in fall
Feace linas
Blend with building
Increase value of property

\ To screan ebjectionable views

5 To frame dosivable vicws
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2., Vhat thines should be considered in selecting treea for londe
scoping the horie
Size of bulldings
Shanc of buildings
Size of grounds
Location of drive or walks
Outdoor living area
Shade desired
Discase resistacce
Insect problems
Rate of crowth
Wind and ice drmage |
Frecdsa from trash
Leaf dxop ]
Color desired 3
Special features wanted i
|

Texture of bark and leaves

Shape 0f tree or shrud

Leagth of life

Clinate and soil requirements
Size of trec or shrub vhen mature

3. What tvess or shrubs will provids early epring decorative featuves?

Fleworing shrubs Floveriue trees 1
Silver bell, Caroline Tulip trece
Hock Oranze Maznolie, sauvcer
Lilac, Persien Crabapple, flowering
Flovoring plunm Lirden, little lezf
' Quince, flowsring Japanese Dozi:cod Cornelian
Forsytnia Mountain Ash, Europeen
Sumac

Viburnum, Burkwoed

4, VWhat trees or shrubs may be vsed to provide bright fall decorative

colors?

Shruybs Fall color
Azalea, Ozalea nollis Red~=bronze
Cherry, Manchu Reddish
Currant, Alpine Yellow
Euonyrius, dvarf wing Roge=~red
Fringe tree, Waite Yellow
Hollygrape, Oregon Bronze to purple
Foneysuckle Blue~-~grecn
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Trces
Ach,
Ash, Grecen

Bireh, Eurcpecn Vhlte
Crabapplu, floueniag
Dozuood, flewcriag
Cork tree

inlgo
Magnolia, saucscy
Suzetgum
Saosafras, cc.ion
Tupelo (black gu)

S Voot gvercre s shrubg pay be uo

AT Y IT N Y e

Fall color

Yellow

Yellow

Yellow to oranrge red
Red to violet

Bxcaze

Yollow

G:rawn to lLronnze
Rede=ozangze to yollew
Oreage to red

Oluﬂu», red, scarlet

2l 20 provida 1) year docexative
- .~ *.w-mn-&m-i“ e 8 s

yaluxt

(nazros lesf)

Yusca
You, upricht Jopovece
Yew, oprexiiny Japonese
Yew, Hatfield or Hicks
Juaipars

(broad laaf)
Ceavexleal Japuacoo Holly
Gloaay Wintcor Cvoeper
Avericea Holly
Cabla Aznka
Rheeodendron, Gotasba

M2 B Wl 4t tm

Flover or fruit cffacts

Ycllow to white flower, July
R~d fruit in fall end wiuter
Bod frult 4n fall and wilater
Red fruit in fall ecd winter
Blue=grcea Poliage all yoar

6. What gpﬂ*fa aus trees 1oy be us:d to provide full-yeay color

v

and ?'_m (, 50'». V;.].Uz..?
Red Pine

Eastern Walte Pine
Vaite Fir

Nikko Fir

7. ¥hat are scre of the laves; *ro:
ar‘:los ?

G -

Syeemdre Yople
Red Pinc
Heckberry
White Oak
Scerlet Oek
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Colaredo Blue Sprucze
totive Lhite Spruce
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8. What are sce of tha small trees that could be used in small
yards or lawa crzens?

White Fringetree Anur Corktree
Saucer Macrnolia Flouvering Creabapple
Redbud Flowaring Dogviood
S::oketree Anur Ma2ple

Panicled Goldearointree Vhite Hulberry
European Wiite Bixch Serviceberry

Kentucky Cofiectree

9. Vhat chrubs chiould be used for foundation plantinea?

Sprecding Jeparcoe Yew Sargent Chinece Juniper
Spreading English Yew Pfitzer Juniper

Ward Yew Dwarf Pfitzer Junipew
Woodward Axberviteae . Andora Juniper

'Dwarf Mountain Pin2 Waukegan Juniper

10. Whit treas ere gonorally reaccr—arded for chade?

Anmsrican Beech : Tulip Tres
Thornless Hencylocust Northern Red Oak
srican Linden Japancse Pagodatree

11. What qualitv or sxadns of trees axve available?
The Aucrican Standard for Muvsory Stock has developed a standard
viaich can be used es a gulde indicating quality and sizes to buy.

12. In soloctirs troms for landscardne, whay ervade, size, crd e92
stock is recormeadesd for averana hora stock plantiva?
Size and grade are linited to a great extent by thu emount
one can spcnd for the trees and shrubs, Credes are standavd
to scre extoent §0 that one can expset a certain grade to be
the same at any available source.

13. Vhy should yo: buy local plaats, if poseible?
Local plents are adzpted to your climate and gince shipping
long distance may dry out plants, the leccal plants will
trangsplaut better,

14. In purchaging plnnts, how is hodsht of declduous shrubs reportcd?
Up to 24 inches the hzight is given in iuches, but over 24 iduches
it is reported in feot.

15. How ore cverecreoang deseribed fex purposcs of salst
Spreading type are doscribed by the average spread not by the
height. Upright evergrcens are described sinmilar to deciduous
Bht ubs.
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C.

D.

16.

Hou ere tress deascribed for purposes of sale?

Haight of tree or caliber of trunk are given as standceds for
treas, Calibor refores to the diruneter of the trunk and 13 tcken
6 inches cbova tha ground for tress whose ccliber does not
exccad 4 inches the measurenent is token 12 inches above the
grouud,

Cultiveting aud mulching trees and shrubds

1.

5.

6.

Bhat i3 wuleoina?
Mulching 43 thc process of covering the topsoil to reduce
evaporation end cultivatioen,

Yay 35 nulsidny used?

To irprove sedll tilth by adding hiaus, to prevent erosion, to
control wenda, to conserve noluturc and protect the plant {rom
frost are scxz of the recacsons for mulching.

Fast ern genqe kinds of jaulches you can use?

Various ki«ds of wmulchos ere alizinun foil buclvheat hull,
corncobs, gluss wool, gress clippings, huy, nops, leaves,
manure, paper, peatnaoss, ping nc:dles, plastice, berk, sawdust,
straw, tobacco stens, walnut shells and vwood chips.

How chould vou sal-~ct a muleh?

Soue conildorations in sclecting rulch moterials are availability,
appeararce, cost, effect oa the soll, acldity of fts reoaction,
fire hazard, rate of decompositica, wecd-free chavacteristics,

and disecase-£frea characteristics,

¥hat axe scmo dissdvantaecs of pulehinn?

Materials nay be costly or difficult to cbtain and scioe materiala
such a3 straw and other dry naterials may becom2 a fire hascrd,
Rodent problern3 mey dnercase cround melched plants.,  You may

get a nitrozon deficlency with corncobs er sandust because

these materdals use nitrogan to decempese, Additional nitrozza
should be addcd to decorpose such orgenic matericls,

What sre scm? precautions to observe fn mulching treas and shrubs?
Doa't put rulch too close to th stem,  Avold "working in'

nulch without adding nitrozen and den't let the orgenic waterial
substitute for fertilizer.

Hovw docs cultivation control viceds?

W2eds are controlled by hozinz ene inch decp ard letting the
80il dry out, Dry surfece soil acts similar to nulching .to
reduce weed gersinatioan,

Fertilizinz trces and chrubs

1.

way a%onld you fextilize treng and shruhs?

Natuze effoids plhnt nutrients by leaf twig, and fruit dcceuposi-
tion along wlth aninal matter dcccvposition. In city arccs this
is not truz., The natural products of treus such as leaves, twigs
end frult are vsually renoved aad the ground is covered with a
thick laun, Fertilization is necessary to balance tha nutriont
requirenacnts, '
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2.

3.

4,

3.

6.

7.

9.

10,

11,

What are the five cardinal principles of plant growth?

Light, tcope raturc, air, moisture, and nutrition are the require-
ments for plant grouth.

Why docs the plant naed a procer balasnce of each of thase

factors?

Due to th2 vory complex relationship of thase factors the plaant
must have the proper balance of ecach, PFor example, fertilized

"~ treas will withstand drought better than poorly fertilized

trezs.

What ere flva syimtcas of 311 kaalth ia trees?

Syaptons irclude spargce foliage, ebnormally pale green leaves,
the tivs of twigs die back, dryirg or loosening of bark and
abnor:ally slow grouth,

] ’ ki

Does the prescnse of lawns haly or hindzr the rrowth of trezs
and &hrubs?

Lawas betha help and hindcr the growth of trees and shrubs.
Latms help by providing ground covar, a protective mulch that
aids in wates runoff end helps insulate the roots of trees and
shrubs, but thzy hindar by cemoting with trees end ghrubs for
water, nutrloeats and air,

What fouxr scil factors have a bearing on the erouvih of trees?
Fertility, draiﬂage, aeration, nd wolsture,

What 45 the orofile of a trea's root systeml?

Somi2 trces have dzscending rcots and othiers have shallow root
gystems. Rowever, most roots will be found in the upper

3 fect of coil and will extend outward a little beyond tha
spread of branches,

Whare should vou not place fecetilizer for the trea?
. G€ arOuad thHE Lrung (radius of J feet mininum)

b, On top of the ground
¢. Too deep (more than 2 feet decp)

Whare should you giace fertilizer for the tree?

Pertilizor should be placed 18-24 inches deep in holes approximately
two-thirds of the branch sprezd and one-third beyond. The holes
should be 1 to 1% inch in diareter,

How do you detornine houw much fertilizer to epply to a trce?
One method is to apply & certain erount per inch of trunk ¢ dia-
neter, For treas 6 inches cr under in diameter (DBH - dizmater
at breast height) should be fed at the rate of 2-3 pounds per
diareter inch, Larger trezs (over 6 inches DBH) should be fed

5 pounds per diamater inch.

What are othar rmethods of feczding?

Spraying the lcaves, spraying or painting thine-barked trunk
or lovuer branchas, and injcctions into the trunk,
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12,

13,

At D

14,

15.

Vhan §s the best time o fertilizae trees?

In general, the best time is in the spring, This allows the
tree to huve cdequate nutrients for active grouth, Fertiliza-
tion in ;mid-swzaer 438 less effective and in late sumser or fall
it should be avoided, Late fertilization stimulates new growth
vhich may not have tirae to harden off before frost,

What are ths rajor nutrients essential for trass and shrubs

ond vh-t function do23 each play?

a. Nigrogen ~ the elcacat mict responsible for grean color
and norrpal-living growth,

b, Phosphorus - essists in the maturation of tissues, stinmulates
root grouch and is important in the production of flowors,
fruits and geads,

c. Potassivn (potash) -~ helps tissues mature properly and
heightens color of flowars,

d. Magresium and iron - essontial in the formation and mainteaance

of chlozopnyll.
e. Calcium -~ improves the goll for the activities of beneficial
nicreorganisns and other purpeses.

Bow muzh fexiilizer should you apoly to shrubs?

There is no absolute formula to dotermine the erxount of fortilizer

to use, but a general rulz of thumb 1s to apply one to threc
cupd of a 10-6-4 fornula per shrub,

Whare chould shyub fortilizer be ploced?
Apply it frim ncar the bese to the outer spread of the branches
and work it into the upper soil surface,
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NURSERY MANAGEZNS

A Source Unit for Vecational Teachuxs

¥azn and how to use this undt

-‘“ s D

This source unit inzludes the following preblem arcas:

A. Estzbliching and preparing a nursery site

B. Plaating, tr“nspl“nuin s pruning and training nurgery crops
C. Producing containaz stock

D. Haintaim’.ng golls in a nursery

This source unit should be viewed as a "starter" for the teacher
but not as a ccmplate téaching outline and plan, In the source unit on
aboriculsure pccblcﬂ £reas on 1ﬂentifyiv y selesting, fertilizing, cultivating,
&nd mulching trecs and shrubs vare includod, This source unit on nursery
manaccment will focus prinerily on problems involved in tha planting and
growing of crops i a nursaey.

Theae problen arcas in nursery manzgeaent may be tanght at almsst
eny grade level from nintu grade on up dependiug on vhen the students are
alloved to euroll in ornaxu:ntal horticulture couwraes, lNorimally, vecational
courses in Grnanecatal hoxticulture will be schicduled for junicr and senior
students, Studonts nced a backegrourd in soils, fertilizers, general science,
and biolczy in order to get the most from this source unit,

The content end the field and laboraesory excccises outlined ian this
gource unit are best taught during the spring ronths., In the spring and
early sumner students can participate 1n flnld excreises and apply what they
have learncd in the classroom to a real-1life situatioa,

Problen area outline

A. Establishing and preparing a nursery site

1, Purposes and functions of nurseries : ¢

2. Physical factors involved in locating a nursery
3, Arrangesent and layout
4, Structurcs and scparate units.
5. Sources of planting stock
B. Planting, trensplanting, pruning, and training nureery stock
1, Choosing the time for plausiné
2, Preparing native plants for transplanting
3. Plantin"
4, Caring for nwly plansed steek
5. Beccaing ferilliar with nursery terms
C. Producing container stock
1. Oricin and use of container production stock
2, Containcr selection
3. Media
4, Iivigation
5. Fertilization
6. Winter care
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D. Maintaining soils in a nursery
1. Sofl ccisponents and cheracteristics
2, Cultivating plants
3. Mulching
4., Maintaining fertility levels
5. Irrigating plants

Lex ninv outcorag
“he najor behavicral changes viiich the teachirng of this unit ehould
prenote are as follous:
A, To develop an undovstanding of how nursceries gre arranged and
operated S
B. To develep the chility to perform basic nursery management practices
C. To acquire knowlcldges and skills related to container production

Suancations for eotting shoried

A, Hava class dascribe thelr past experiences with plauting nursery
BtOCko

B. Tcka cless oa a field trip to a ccraoreial nursery to sec how plents
are groun,

C. Bring containor plants into the classiocm and conduct & class
discussion ¢a how plants are growa in coutainers.

D. Bring spccirzns gsuch as chlerotic leaves, die-back of plaat tips,
or adbnormal twig grouth and ask class to trace causes of thase
tzrochles.

E. Roview basic prinsiples of soll, water, end fertility relationships
covered in previcus science or asriculture courses,

F. Take a field trip to the school nurscry and review the layout and
arrangement of plants., Have students take a plent inventory,

Stulont references
A, Bools
1. Cheistopher, B, P., Introdvcrory Morticulture, McGraw-3ill Book
Coxpany, Inc., New‘Yo‘k, licw York 10036, 1958, :
2. Rawley, Ralph C., and David M, Smith, Tha Prectice of S§ilviculture,
John Wiley and Sonma, Inc., H«wv?crh, New York 10016, 1954,
B. Pexphlets
: 1. Kemmexer, H. R,, Preainz Treos, Shrubs, Roses, University of
Illincis, College of Azriculture, Extension Service in
Agriculture ard Heme Economics, Circuler 779, Urbana, Illinois,
1965.
2. Tree Prescrvetion Bulletin No, 1, Transg lontine, U, S, Documonts
Office, Washingtoa, D, C,

Tecching aids, equiprmant end paterials
A, Tefbhins aids
1. Saoples of different soil types
2. Plants shoving cdifferent nutzrient deficlency symptoms
3. Sanples of drainage tile
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4, Charts vith dizgrems of:
a. Digpging (In and out)
b. Ballirg and burlapping
¢. Root pruning
d. %op prunivg
e, Steking end bracing
f. Thez schoel nursery
8. The locel nursery
B. Eguipment
l. Spades and lonz-handled shovels
2. Rakes and hoza
3. Soil tast kit
4, Acidity test kit
5. Soil gcepnling tube
6. Soil cterilizer
7. Fertilizer injccter
8. Pruning siweavs
9. Pertilizaer spreader
10, Irrigation oyatem or gprinkler
11. Wood buwner (for making signs)
12. Rote~tiller
13. Carpentry teole
14, Level and tarset
15. Lerge and swmall pruaing shoars
16, Containers
C. Materials
1. Mulch naterials
2, Sphagnum peat noss

3. Perlite
4. Ground corn cobs

‘ 5. Baled straw
6. Fertilizers
7. -Plant natexrials

» 8. Tree vrapping papor

9. Marking tags
10, Stgkes ,
11. Cuy wire e

12. Rubber hose
13. Burlap; 18" x 18", 24" x 24", 36" x 36", end 48" x 48"
14, Heavy coxd

15. Balling nails

16. Wood preservative
17. Sigas and markexs

Labozratory exercises aad spncial activities
A. Use th2 follairing laboratory ezarvcises:
1. Balling and burlappiug young treszs
2, Planting a balled and burlepped tree
. 3. Brecing trees and linds
v 4. Pruaing shrubg
‘ 3. Pruning hedpes




c.

D.

ELIP SR

Take students on field trips to a coimercial nursery to observe

the follciing oporations:

1. Starting nurscry plants

2. Maintaining nurgery plants

3., Maintaianing bzlled and burlepoed stock

4., Grouirns, fertilizing and drrizating in containers

5. Preporiag diszinfectaunts and dippine £lats and other coutaincrs

6. Sprinkling systens

7. Sterilizing rziila

Take students on a field trir to visit diffcrent tracts of land,
Discuss the n.rite and de-w:ovits of cach for tha establishment

of a nuvszry.,

Ascigu students reoponsibilitics in the echool nursery.

Provide tha class the opportunity to perform the follewinz activities:
1. Order nuvecry stock for the cctablishront of emall houia nurseries,
2. Counctruct a 1zth house,

3. Prepave and pluat a sced bed,

4, Dig, bell and burlap trees. (Practice can be done without trecs,)
S. Plant barc-zoot materxial.

6. Stake zad wap treas,

7. Root pruas ard fop pruns.

8. Constzuct shadz and wind protoction for neuwly plantad tross,

9. Sate-up autcnatie irripation eyuizmnnt,

10, Identify soil ccmpononts, goil texture, structure, and percent

organic matter,

11, Heel in plaats,
12, Traasplent materials into display aveas.,

13, Digz bods for pit houze and cold fromes, .
14, Mix a fertilizer stock soluziem for injection, Callbrate the
fertilizer injection systea with the irrigation systin to

fertiiize and ixrigate plants,

15. Prunc plants In conﬁainers.

16. Scteup overwinter protcction.

17. Plant materials from containers

18. Prepsre a nuvscry soll sample ahd nnril 4t to tha state 8011
testing laborztory for anclysis,

19. Davelop a demonstration plot vith sceveral types of mulches,

20, Sclect and purchese containors, plant materials, fertilizers,
nedia naterials, and irrigation and fertilization eguipnment
for school nursery use,

21, Perforn a few landacaping jobs each yecar to cemplete the cycle
of containzr preductionse~-raising to planting.

22, Lay tile for érelnege of dndividual beds and other major aveas.

23. Usae the levzl to lay out ceatour lines,

24, Oporcte and milntain & roto-tiller,

25. Calibrate aad operate a fertilizer spreader,

26, Meoaswro water application frim a sprinkler system by use of
an opea container,
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Stuly guestions and answers

A.

Establishing ond prcpur1n9 a nursery gite

1.

2.

3.

4.

5.

6.

7.

Faat is ¢ fhn 2 dnfindtion of thz word, "nuvsery?"

A "nurser: y“ L5 &n erea of lend used for propagating plants until
they are of sufficlent size to be used for ornamentals or to

be moved into productioan arsss,

Wh*“ azeng In tha Ualted Staz.s have thae larprest nunbar of

uzsciast
a. T e Great Lokes rexlion
b, Cezlifcienis and the Paciéle Coast

What cliratic factora preants cocd nurarry erouth?

a. Aa abuiloage of molsturce-five irches of rainfall per
ronth during the growing scason is desirable for the
production of trecs,

b. Woarnass to large bedior of water--to even out end absorb

extrame weather coaditicus

¢. A growing season of appronimately six menths is desirable.

Uador vaat conditionz vould 4¢ be alvautasaous for a lacdésecaper

to dﬂvnlon his oim o nursery?

a. UWhon output 18 of sufficlout size to warrant the additional
labo:,

b. Wien a labor scurce {s avsilable--such &3 farm labor,

What would be the advaastage o _the landscaper of havine his

owa nursaey?

a. A greatoer variety of egtock would be available to his
businecs,

b. Trensportation damage would be reduced.

¢. Traangportation costs would be reduced.

d. A welting pericd prior to plaating would not be nocesssry,

e. Plant materials would be available for heme owmers to view.

f. Meu could be employed over a loager peried of time and used
more efflciently.

Khat sre the disadvantesas of tha landscaver operating his owm

nursery?

a. dizh coct of labor
b, Difflculty in finding skilled labor
¢. High dcrand on tiwve of tha landsceper

vhy acd how v:icht a landovner f£it a nursary into a producticn

entevprisol

a. 7o botter utilize land

b. %0 bring sbout efficiency of lsbor

c¢. To utilize rachinery to greatest efficiency

d. 7To add Jnecme

e. To work im conjunction with a nearby nurseryman or retailer
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8.

9.

10,

11,

12.

What are the odvantazes of a school nursery?

&, Dcnand for plant materials is increasing.

b. Better utilization of availebla land can be made.

¢. Labor could be provided by schrol students,

d. The educational espects ¢f a nursery would be worthwhile.

Waat ere tha disadvantanes of o school system having a nurseiry?

a., Lack of uvxderstanding of recpousivilitices

b. Rapid turnover of managerial personnel

c. Requires more tedious vork than educational adventage may
warrant.

What gre th phvsieal factors to ecnaider in selectinn a sits
for a coinoredal purs:ry? '
a, The moat Hroportont coasidoration is the soil.
(1) A sandy loam soil would be first cholce.
(2) A sondy soil would be second choice, the idea being
that the hrmus content could be improved upon rapidly.
(3) lost cholce of a eite would bo a clay soil. There
would be a defintic nezd for peat mess at the base
of the plants a3 they wove dnscreted and continuous
addition of ccmpost would be required,
b, Slope must be considerel, ,
(1) ‘“there should be air drainage to a lower level,
(2) Tho direstion of the slopa i3 better at a waorthern
or a northeastern positicn.
(3) The haight should be elevated above the surrounling
area,
(4) Windbreaks may also ba nccasssry.
c. Native fertility 45 not Luportant., MNursery stock has a
very cvheuvsting effect oa tha soil and fertilizers will
necd to be added censtantly,

Bow J~mportent are rozds end otivactiva entrances?
a. An alleuaather road is a necessity. A main road and snaller
side roads ray use a large enount of groving land, bdbut
it will cast the mafntenanse operstions,
b. The cntraace is viecwad by mzuy people, It should be kept
attractive with ornamental planta.
¢, An attractive and appropriate sign should mark ths entrance.
d. Individuzl blocks of plants should be marked with neat signs.
e. Eventually the separate rows may be marked,

What are scme inmportent prints to consider in arranging the
layout for thz diffcrent blociks of plants?
a, Cocmexrcial nursery
(1) Size of lardscape scrvice
(a) Number of landscape planners
(b) Number of landscape crews
(c) Size of zrea to be served and its projected meeds
(d) Ecomonic position of people dn the area to be
sexrved




13.

14.

15,

b.

C.

What resords should 2 nuvssrynion kean?

(2) Availability of choice land
(3) Cost of land

(4) Coct of prepaviug land ‘ 1
(5) &Awmount of moncy to invest

(6) Cost of interost

(7) FElucetion and background of manager-owner

Sclnol nurSCry

(1) Sicze of school gystea and (its _potential for growth :

(2) llecds of tha echool sycten !

(3) Size of horticulturc clacses and the growth potential
City nuresry

(1) Size of city ard the projectad need

(2) Econcide positioa of the citizens and local tax base
(3) Asze of the city and its noels

(4) Tyre of industry ‘

hy _sheuld a nuxesvynom keap records on hife 3_businesa?

a.
b.
C.
d.
.
£.

8.
h.

Way_¢oas a mursoeyman need the following strusturea?

&,
b.
Ce
d.

e.
£.

8o

h.

(1) Planting bedc
(2) LiﬁiHQ'OLt beds
(3) Hotbeds

(4) cCold frcmes

(5) Lath hauzas

i
Mepo of position and kinds oF p.&ats being grown in: !

To datermine & f£air price for pxant materials j
To eczist in identifying p*oxit Jble and unprofitable plnrts | i
To indicate where price chinges are due

T0 keep en eccount of plants on hand

10 aid in proparians wmaps
To assist vith future ordsring by keeping records of past
puxchascs.
To essict in preparing ircome tax records
Yo provide cmploymant information for employeas

Crecnhouse~=ligaded to prOpagata aﬂ-xually the differeut ’
types of cuttings.

Cold franc--n.eded to stait sceds, to overwinter many of

the less hardy plants, and to eatablish cuttings.
Fotbod~-llozded to start cuttings cnd gecds, to raise bedding
. plants, to overwinter bulls, and to start bulbs,

Latl housz==Needed for hardening off plants, (especially
brocdleafed evergresns), and for overwintering many plants,
Sezd storage area=-llezded for siratificaticn of sgeeds,

Secd beds --Jeedcd to stexrt conifer scedlings,

Nurgery bodselindng out areug--lecded to plcce youns stock
after orrival from hardening off area or from the cormercial
nursary,

Marl:erge=There should be a large entrance sign., Each section
should be labelcd., As the nursery grows, mzrkers can be
waintainad fcr each plant varisty. Listed on tha:. markers
should bz coron nzme, scleatific name, and where piopasatad,
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. Compost arca--Set sside from the rest of nursery., It could
be in scveral divisions, divided by types of cocapost,
length of time, and diffcvent fertility rates.,

J. R2cling in badse~A ghaded area to the north of a building
or beacath the lath house, " A ¢=all area, perhaps 10' x 10!
rescxved with loose m2llow nedfa vwould suffice,

k. Display arce--This should be a dresaed=up gection of the
nursery vith walks, flouers and perticular specinens
accentuated, Thara could be several such sections throughout
the nursery,

1, Service arca--An encloscd section to keep tools ond other
ratarials,

m. Tool ghol--llondy but not obvicua, It should be kept mneat
aad attractive et all tises,

n, Work rocn~-In the vicinity of the nursery, perhaps near
the lath house, MNeat aud atirective ingsids &nd cut., Welle
planned with everythirnz in its place,

16, At vhat aea ghiculd pleats be purehasedl
In stowiing a nursery it 43 nccessary to begin with sexe lavger
pPlants. Oace the nurscry is ectablished then the ranazer can
g0 to cmaller stock, but he sust keesp ahesd of the denands as
plents talke ycars to grow. Fa must keep in close contact with

the landscapers end the architects,

17. How sre plantina atech cempared from different nursevias?
Price and quality are both fy—nrtant, Contact diffcrent nurscry
owmers for recommandations. Puychase plants from several
sources and kecp track of livability. Visit the sources if at
all possible,

B. Planting, treasplenting end pruning nwrsery crops
1, What is paant by plantive end transnlantina?

a, Planting consista of the establishuout of nursery steck on
the area to be reestocked after it has successfully pajysad
the critical steges of germinetion and esrly developzent,
Seeding involves the soidng of reed 4n a place whare the
new crcp is desired.

b. The process of transplanting is used when there 13 need
for stock more sturdy than thaot vhich can be growa in

. sgedbeds; the seadlings belng dug-up and replanted in
wide-opaced rows elsevhere in the nursery. Stock preduced
by this mecthod are called transpleats to distinguish thea

. fron gsecdlings grown in original scedbeds,

2. VWhat is reant by pruuing?
a. Pruning 15 the rcroval of dead or living plent parts to
benefit those that recaain,
b. Pruning is done to increcse flower or fruit production,
to improve eppearance or to improve the foerm of the plant,

- e -

8. The bost tive for planting coxmes during the dornant seccson,
preferably a short tire before the growth of the sters
and lecavcs 48 rescvocd,

3. Vhot is the sccented seasoa for plontina?
y &
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4.

5.

6.

7.

8.

9.

10,

11,

12.

b. Stock planted early in the spring can make contact with
the soll nore quickly than any other time,

c. Planting during the perlcd of active growth in late
spring and surmor is not advised because of the rapid
transviration and respiration of the young tissuas,
slcw growch of the roots in midsvzmer and the prevalence
of ho., dry weather

Con trezs ond shrubs be planted other than in the spring or

tue £2117

a, With propz care, ball end burlzp stock can be roved any-
tire evcept during the tine of thelr greatest anount of
nLy ng: ¥y bb .

b, 7%he graatest amourt of new grosth occurs in the spring,

April or ilay, depcnding on the area,

Vhy rust baze xoat stosk be healed 4n 4f not planted i--sndiately?

8. This must be donc 60 that Lolsturs and nutrients will be
availzble to the plant.,

b. If stercd at just sbova freezinz this is not necessary.

Why ghonld pl-nts bz root-prunsd prior to transplantina?
a. This Colscs tha roots to bzcomz demser and mere f£ibrous,
b, No: =0 many will be lost at tra splaﬁsino tine,

bhy should plants be ton prunsd ot transolentine ti-.c?
a. Soma roots will be 103t ot transplanting time.
b. Top pruning will restore the top-zoot balance.

Vhy 45 it best to trensplant in the sorine or fall?
Plants are dormant and puch tore likely to survive at these
timas,

What 48 the chlef sdvantage of ball and burlap and container

growa atcxials?

2. The roots are left in a less disturbed state in the sane
soil.

b. Treoosplanting is less of a shock to the plent,

Eoy laree a ball 4s n~aded with bsll and burlap stock?

An accepted rule of thumb 4s one foot of ball diameter for
each inch of trunk dicmeter.

Is thore any size ldnit oa how large a tree ray be movedl

a. No, the only problenm 48 if such a large ball of earth must
be taken, it will be too heavy to rove.

b. Trees up to 24 finches in dianeter end even larger can be

moved by experts.

Pow i3 balling 2nd burlappins Jone?

Dig a trench cround the tree and then cut under ft. Do not
epply aay pressure on the ball, Place burlap eround the ball,
fasten it securely and handle by the ball, not the tree.
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13,

14,

15.

16.

17.

18.

19.

P L L LT P

How deep stould trees be planted?

a, Slicntly shallover than they were planted origimally. They
will settle slightly,

b. The placting hole should be larger than the ball and filled
with loose soil to insure proper aeraticn and draimage.

How lone will transolarts need special care?

Horrally 3¢ will te at least two years before the plant

ccrplately racovere from the shock of traasplanting.

How wtch water will the plonts necd?
Counting rainfall, they will necd sbout one inch per week.

thy is vind donace sevore in navly planted tress?
Until tha roots are reset, watev upteke 48 slouer and either
winter or surmcr winds will czucz more evaporation than the

roots can r¥eplace.

Why is ozopor epacing of vindbrenks £o0 fmportant?

1 plant2d tco closaly, the bottcm brazches of mature trees
will chade out and die back, Eveatually some of the trees
will di2, others will become uasightly, '

What caunnzs evergresns to turn browm in the fall end winter?
tind burn or desiecation, Plant processes slow or stop, includ-
ing moisture uptake, Since the wind causes excess loss of
moisture, it prcduces the browming effect,

Define the following:

a. B and B -~ Balled and burlezpped, _

b. Deundrolojy ~-- The scicace or stedy of treas.

c. Burning -- Leaves injired by expcsure to stroang svn or wind,

d. Coniferous -~ Trecs end shrubs waich bear cones.

e.. Decidudus -- Trees, chrubs, or vines that shed their leaves
- {n winter,

f. Dafoliation =~ Pallinz ofi of leaves.

g. Desiccation -~ Drying out, '

h. Dormaut -- A plant in a resting or inactive state.

i. Evergreens == Plants which hold their foliage fren season
to season,

§. Heeling - -- The placing of young plants temporarily inm a
trench ir. order to prevent the drying out of roots,

k. Lining out -~ Transplanting nuraery stock from the propagation
unit to the production unit,

1. Pruning -- The rewoval of dead or living plaat parts to
berefit those that renzin, to increase flovwer or fruit
production, or to frprovc the form,

m. Root pruaing ~- Precess of triwming around a plant g0 as
to secver the longer roots,

n. Shrub -- A vcody plant, usually of bushy habit, in varying
siz2s., It dovelope several stzms instead of ‘a single trunk,
as do2s a tree,

0. Transplonts -~ Any material dug end coved to a new locaticn.

p. Windbreak = Aay planting of trecs or shrubs expressly to
provide protection from the wind,
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C.

L R T

Producing coatainor giock

1,

2.

3.

4.

3.

YMat 13 coatiner nroduction?
Predustica of a,s‘nblﬂ plant of stock in a package containing
madia,

Mou doxs eontrinsx predustion differ fren field productioa?

a., Coatainar “rcductioz favoives placing youaz plants in a
sterile pockage 0f sterile m2dia for grouth,

b, PField prciuction involves planting young plants in the

nursery soll for growth, '

“
¢

Yy uie contrinnzs in the nursery?

8. uruzzex B“uqﬂ”tlﬁd pPex g1t of avea 18 obtained,

b. Ple are eoasder to harnlle,

Ce Plax: voct: and wedia are lchier in woicht,

d. Contoinmor producticn allous grectcr standardizatica of
grouing proctiees and “Cook-Lock CGrowing." All plants
receive idontical carve,

e. “The plomiting sozgon is lenner,

£. Mo rovt F”Uﬁing i3 nacesseory,

g. Cost por plaat 1o dower,

h, Plaats foxr sals require no digging,

. Balling cod burlopping are not nceessazy,

J. L2233 total labor pov piawt is reguired,

¥hat s of wnraﬂrv predustion containera acs avallshle
a. llo, 10 f£cod cons ( are2 and ene-third quarte) -

b, 7To gallen zoad cans

c. 2eat pots

d. Flagtle pot

e. Paper pots

f. Ssycofoaa pots

g. Venacyr bands

¥hat ave ¢ho disadvantaves of coatalner preduction?
e inere 35 ¢ hi"h initlal cost pey Plo.t!to
b, Hire winter 1njury is posnible,

L4

c. The 1life time of a plant in a container is limited.

Y2t radia axa suitsbla for contningrs?
. All mzifa materials must be sterilized for container usa,
b. A plant in a coatalzer doas not have the capillary pull
that e plant growing {a coll dees; therefore, modia pust
contain aliitives to incresse z2eration and water-holdirg
capacity,

C. A saliabla nodia for container prelectioa is equel part%

by voluze of sils 1lnan, olmodded crhagnum voss, and pﬁ"m:e.
d. Ansthey ﬂu“tgble radia’faciudes one par* dune sand aad

one part shreddad sphagnum pect by volune,
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7. Cn vh-ot Basia chould containers be selectad?
8. Avallesility
b. Econcay
¢. Color
d. Longevity
} e. Hzndliug case
| £. Sterchility

8. Yhat thives should be knevm shout conteiner irricstion?
~a, Autezatic vaterirs; is a neccusity,
b. Hand watciing 48 too tims-and laboreconsuaing.
c. Thvez tyres of auvtenantic vatering system3 are available,
They dinclule:
(1) =cin-Xiag spriskler thot winds itsclf up on a tape
as it v :3 down the row,
(2) Rainbird sprirkler system
(3) Spozhetti systien--many snz2ll plastic hoscs, each
welghted and ruaning into one contalner,
d. Tin cong sleuld have opernings on the sides at the bozten
to allew Crainage.

9, Yhat thin-s should be Fancim chouk eontainer fereilizationt
a. Beiore potiiugz, t9 ouz cubic yard of peat and dun2 sand
(Undversity of Californiz) c«dd:
(1) Cn2 pound of pcetnssiwm nitrate
(2) Cue pound of troeble phosphas (45 percent)
(3) Tea pounds of finely ground doloaite lime
(&) Pive povnds of calclux cerbonate
(5) ¥ive powads of finely group typaun
. b, A baiaic fertilizer mixture for a cubic yard of peat,
perlite, and s0il mix is:
(1) Six peunds of dolonditic lizestone
(2) Trxec pounds of 10-10-10
(3) Tiree pounds of 0-20-9
c. Injected fertilizaticn for University of California mix,
To five gallons of water add: '
(1) Four pounds of moac:izrounium phosphate
(2) Six pounds of technical grade muriate of potash
(3) Piftcon pounds of anmcnia nitrate
d. 1Injecied fertilization for porlite, peat, and soil rdx:
(1) Cne pound 20-0-20 pexr gallon of water=-stock solution,
(2) Injest stock solution at rcte of 100 gallons of
water per gallon of stock solution, (150 pra X)

10, ¥hawe should contsiners be placed during preduction?
8, A pavud c¢r graveled suriece is best,
b. Placing containers on soil is not recormended,

11, Vhea shoudd plowts be placzed In containcrs?
Early enoush 59 the plaat root systens can beccae establiched
before winter,

B-94




12,

13.

14.

Bt AP S e P

What overvintering protection do container plants nead?

a. Container plants need more overwinter protecticnm than
field-groim plants,

b. Strau bales placed aroand the outside of the container
group provide some protection, Ground corn cobs and
straw spread among the containers provides insulation
betwzen the coatainer.

c. Some nrurseryaen gre successfully using poly-tents. Con-

‘ tainers are covered with a structure of conduit under woven
wire. A layer of polyetnelenc is then placed over this
structure. The poly rust be painted with aluminum paint
end be made opaque to reduce condensation. Ventilation
fans must be provided at each end of the structure. Heat
must also be aveilable during cold weather. The poly-
tents have not been &5 successful in areas of great
tenperaturce variations. Winter losses in poly-tents
have bYeen reduced from 10-15 percent (without poly-tents)
to two to three percent.

How long czn a plant rerain in & container?

Not over two groving seasons. The roots bascome '"pot bound"
and will eventually die efter being transplanted.

What plants con be grovm in centainers?
a. Aluost all evergreens
b. Many decicduous plants

D. Maintaining soils in a nursery

1.

2,

Fhat are tha conponents of soil?

a. Minersl or inorganic particles

b. Dezd snd nore or less deceyed organic material of vegetable
and sninal owrigin

c. Water--called the "soil solution" because it contains
traces of various salts wiich have been derived from the
vesthering of rocks and the deccay of organic matter.

d. Afr--vhich fills the spaces between scil particles tuct

are not occupied by water,
e. Living inseccts, worms, protozoa, fungl, bacteria and
other microorgenisws,
What are the major types of soils?
There are three broad groups oI textural classes of soils.
a. Cozrse-textured soils :
(1) 1Inciude sands, loeny sands end sandy loams
(2) Are ecsily cultivated )
(3) Viarm up early in the spring, thus they can preduce
early crops.
(4) Are well-drained
(5) Can be improved by the eddition of organic matter
b. Medium-textured soils
(1) 1Irnclude loams which contain sand, silt, and clay in
well-bslanced proportions
(2) 1Include the mest fertile soils
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(3) Are eesy to manage
(4) Breck down into good tilth when dzy
¢. Fine-temtured soils

(1) Include increased amounts of clay and silt

(2) Axe 1ore ¢ifficult to work

(3) Are slow to drain an? zre slow to warm up in the
spring duve to hich vater holding capacity

(4) 1ust be worked at just the right tine, when nelther
too dry nor teo vet

(5) Dlay require avtificial drainoze

3. Vhat is soil stcucture?
a, Structure refers to the arrangzenent of the individual
goil perticles,
b. Toxture refers to the s5iz2 of the individual soil particles,

4, Bow con good £ilth be msintained? |

a, Cood tilth is achieved when the surface of the soil is '
loose and mellow aud the undarlying soil is cleddy and
luzipy having larger pores throush vhich frech air caa
circulate and wvhere wetenr is held to meet the rneads of
the rocts, ,

b, Good tilth can be raintained by working bulky orrunic
nanures thet break deowm into humus into the soii,

¢, DMivtures oI manures, ccmpost, peat moass and sinilex
material can be epplied to the soil end mixed thorovughly
with it to provida better tilth,

d. Use of greon manure crops can fnprove tilth,

e, Fertilizers applicd to ecil iu poor tilth cennot be used
rost efficiently,

5. How ecan one Gztermine if a seil i3 rendy to work?
Squezze a handiul of soll, VUhan thie pressure 18 released
and the mass is ccumpact, it is tco wet, If it will crurble
when jarred, it has proper moisture for workirg.

ot A Apy v

a. Plowing, rotary tilling or sp diné~to bury surface porticus
of the soll and bring new parts to the surface where they
will be affected by svn, wind, rain and freezinz, to mix
in organic natter and other aids to growth, te bury weels,
to improve draincge and to iwncrease the smount of air in

. the secil,

b. Forking, harrowing or rsking irmediately before 802irg or
planting to devalop a tilth rost favorable to the erops
that are tc be planted,

¢. Cultivating the scurface with a hos or eultivator to dastroy
waads, to odnit alr end to congerve moisture,

d. Mulching to centrol wzeds, to conserve moisture, to vedify
the soil tewperature and in scme casds to provide nutrierts,

6. What are son2 soll ranancnent operations? ]
bed
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7. How can s0il be cultivated to soin the woast benafits vith the
nindsun of horoful eLf tqgg?
2. Cultivate s shallow as passible to prevent root pruning.
b. Cultivote only to conterol woeds,
c. Elininnte excess trips and resulting cowpackion.
d. Do not pulverize tov flacly and precoote erosion by lowerin
infiltxation rate,

8. Mou csn the fortllity level b yointaivad dn a mursesy plas?

a. Hur«ary ot’bl - has a soil ex.eusting effect. Plantings
caould be made in blocks with 8911 building crors uvs c* o1
acP bleek every feu yoave
b. corplete fertilizer uch ¢8 10=6-4 vith onc=half the
nitrosun in organic for: should be apnlied at the rate of
1,000 pounds per acre per yaar,

P4

9. Ma end by shat w ag*g_d._&@_g}‘dmcx_L 33_;;.1 fortidizer ba epoliell

8. Best reoults are probebly secured by applying the fertilizer
early in thwe spring befove growth starts, ,

b, Broadeasting of fevtilizer, with carc to prevant agplication
tod cloce co the plaut stwua, 1s p*ob&bly the nost practicel.

¢, The fertilizer shouvld ba enplied and worked into the soil
80 thot deep roor formation will Ye encouraged, & good
wateriny after the fertiliscxr application will zlso tove
nutricnts inte the soll,

10, Moy can fovtilizar meeds of nlais be segdafiod?
a, Plants which regulze specisl soil 2onditicas may be kept
in a separate block.
b. Planta vhich requive ecid soil ray be kept sene
Maple, I0lly, Doswzod ovd analez requive @ p
¢. Plants ruticet to chlovesis, e¢uch os I'dn Cak, may bz
veated individuzlly with dren chaolotes,

11. How chould mulches da usad in the rurscry o achieve bHaotter

Plent eroith “ﬂ& reiucn lgbo?“

a. A layaor of orzanic muich euch as s Alust, pcat, 1loaf -old, o
or coupost will eld ia woed conbrel aud rolsture conscrvas
tion,

b, HNulches can be used to lovar soil “raperature,

¢.- The addition of ccuncreizl nitvogen witk a slowly (Ocﬂyihv
tauleh suveh as sawdust will pravant the teuporary depleilon
of so0il nitrogen,

12. ¥hst eve the svdications of uak-r deflelonev in the £1il2 In
the plent?
a, If the soil is so dry as to fail to form a stable bell
from a sesple tehen at ova foop depth, thea water is noeded,

b, OCritical poriods $n plant ;rvvth occur wazn ¢lther a sealling
or transplint is rootins =nd when there Is rapid growih
and exgansion of the folin:a area.

¢. If thz plaat shows a2ay sina of wilting; 45 len ave srzll;
or {f Shﬁ?b groith e stuzt:i, thore i3 evidgﬁce o“ ey
r2ed,  (Waw transplants end se2dlingzs nust naver be allic:-:?

to dry oat,)
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13,

d. Soils which are cracked asre dryin3z rapldly and indicate
the ncad for water.

How often and ot what rate shonld vater ba applied?

a, Water vy vz added whicn vocded bu: frequent light sprinklings
are to bz avolded,

b, So0zk the coll to 2 dzpth of six 1ach23 or more vhan irrisate
ing. A cac~inch opplicetlon of water applicd at a slov
uniform rate should be sulfiicient at one waterlng.
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LANDSCAPILLIG

A Source Unit for Vocaticnzl Tozehers

When end how £o use this uadt

This souvee unit has beoen desien:d for use with hish school studencs
who have hed no previous fustructfon dn londscaps dzxzign., Thez majeor purposc
in teaching secocdary aschool students eboul 193&chplng i3 to develop an
intirest and awarenacs of the probleors dnvolved dr lardscape design, Obvisusly,
londscape architects cannc: bz trainsd ¢t the hizh school leval but vocatloenal
studcnts cnrolled in porticuliure progravs mus: be introducad to this immortant
phas2 of vork,

The thy prOﬁl”n excan included dn this sovree unit are as follows:
A, Landscape dfawlng

B, Doveloyiss a lu seage plan

C. Selactirg on buill*vo landsespe structures

Thace thre oblem aveas con be taught to high school students at ony grede
lavel; Les a » Junicr or scador students weuld prebably bonefit ross feoa
tha unit. Febru cv and Harveh would be idz2l noaths to teach the thras
prodlen ereas ireluded in this source urif, Toochors wey want to usz ths
stedents' hone grouwls &2 a btasis for dreriny and l‘hnec* ¢ problaas, This
soarce unit can be ensily currelaced with tvﬂdtts' hosa {rproveront projecss,

Prc’ l.l?‘l sv t.a o‘l’j‘tll }.l.
A, Lan“u,zhe Lrawin~
1. BRlucpoint re:ding

2. Sclecting ard using drawivg cjuijnont

3. Types of drurings
4., Making a to.n,1~ dreving.
5. laking 2 structural Craving

6. Usinz land
B, Loveloping & lan
1. Analyzing and
2., Locating privat 3, publ;c. and unrv*ce areaas
3. Gooscre 3 plenming
&, Priuciples of landseane dasi:
5. Developing plrons for dificrent lot shapes
6. Evaluating a landscape plen
C. Solecting and bullding landesare structures
1. PFenzes ond valis
2, Patics end wzlis
3. Pords and pools

LL axnin. L“'.x.g €83

Tkp major 1c°1n4r~

outeomes vwhich should be ashieved by the teaching

this scurce uunlt ere ¢
&’
2C

o -
f ‘ICI.'“.
ility to drew eud read a landscope plan,

ation of the *mpo”‘ance and boautw of propar lznd-

u(u‘

A, To davelep the
B. To goin an apor
scane desigus,

i
.t
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Lot m L VIR T TREIRRARY VY o i e e . L

To proucte an understanding of soxe of the principles of iandsczpe
design,

To davalep the ability to chocse end use landscape structures.

To devalop the ability to evaluate landscepe designs,

Sugrestiong for cattine started

L

A,

B.
c.

D,

E,
F.

G.

H.

Ta%e class on a tour to observa poor aad excellent examples of
lardscupe dzeign,

Show class the landscape draving for the school grounds,

Scecure copies of a landccape dvawlig for e local residence., KHave
class study the drauing and discuss it,

Take @ ficld erip O measure ona of the student's home grounds

and to collant the necessary data for nmaling a drawing.

Vislt o gordea ceatar to obsazrv: variors coustrustlion naterlals,
Dave tia clacs weke madals or cutouts of plants and structurea for
use on a flann2l bdoaxd,

invite a landscope architect to speak to the class about lardscape
planning for rasidontial areas,

Involve clzss in thia planning of & landscape decizan for a church
or otaan coununity building,

Stuctoeng refacencas
CAIERALL A LAY

A,

pr v N o

telson, Willdun R, Jr. Landscawion Your lore, Circular 873,

CEEp - W G 5O .4 ya - I Sndrret

Univeraity of Illinols, College of soviculture, Uvbana, Illirois,

Teachiaz alds end esulrnent

L ad L 22 PT ]

A.
R,
C.
D,
E,
F.
G.
H.
i.
J.
K.
L.
M.
N.
0.
P,

Q.
R,
S.
T,
u.
V.
v,
X.
Y.
Z.

APt & Cn 4 W S PUnG € rePrer 9o

Praftin; table

L=3guirs

Triangles

French curves

Compass

Templates

Leotteriagy guide

Peacils and peuacil sharpenar

Scale end ruler

Evaser and erasing shield

Drafting tape

Peper

Tapa 1m2asuve

Surveyor's level

Slides of landscape designs devaloped by the instructor
Hall charts of plant materials

a. George J, Reall Conrmany, West Chicogo, Illinocis (free)
b, Willis Nurserv, Ottawa, Xanszs (free)

Sta'as

Fzkchet

Concrete finlshinug tools

Elactric wire (uuderground waterproof)

Eleztric -iving tcols

Resdrculating puss

Various linlscape rock end brichk

Peat and purlite used $n preparic-; the plantine media
Sucvels, rzkes, hormiers

Catalags of plaak raterials
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Leboratory exercises and spacial zctivities

A.

B,

Laborztory work

1. Perferm the laboratory ex=rcise "Daveloping a Landscape Plan,"

2, Prepare a plan for a sclected site,

3. Rzad blueprints end plams,

4. Using dravling equipnent, prepare & simple gcale drawing.

S. Prepare & scale plan of & previous project.

6. Porfornm standzvd pluabing skills with both plastic and iron
pipa.

7. Vire night-scsping lights ard reciprocating pumps,

8. Practice troiling and forming cencrete with and uwithout forme.

9, Practice mixiay concrete with various materials and with sand

_and gravel in vorious propertioas,

10. Ley flagstone with and without rertay, -

11, Fit and join rzllroad ties to uge in terrace construstion,

12, Mcoke & model of a typical terrsace structure (im the shoy) using
small stcne and syathotic plaant waterials,

13, Mak2 a collaction of landecapiug rocks aad stones.

14, Make a s:all medel of a landscap2 peel prasticing shaping,
woarking concreie, end securing the proper fall,

15, Cecunstruet a wood retaining wall for poeuring concrete,

Speciel activitics

1, Tuke a field trip to nursery vhave a landscape desigrar weorks,

2, Take 2 field trip to a large ranufrcuring plant and grounds to

study landscape planning with the grourds superintendant and

laadscape drafting with the lendésczne architesct,

Build a clossroon model to illustrote the advantages and

disadvantazes uhen planning for the folloving lots:

a. Lonn, novecow

b, Pie shaped

¢. Rectanguler

d. Coxracr

L)
.

4. Praepare sketches fllustratias both desiradle and undasiradle
. [~}

laulscape pluraing, .

5. Take a ficld trxip to study thz laandscape planaing of couner, -
rectangular, pie, and loug, nccrow shapad lots,

6. Taks a field trip to see varjous usecs ol terracas, poads, and
pools,

7. Take a field trip to observe the bullding of thesg structures,

8. MHave a landscape architect tallk to the class.

9, Coastruct a torrace, poad, or pool for the school grounds,

10, Coastruct a terrace, poad, or pool for a.student's hexs grouncds,
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Stvdy cuestions and ansuars
A, lLaudicapz drawing
1, With rasnest to the cofinttion of londscapine, what role does
the laadscare crchitact parfornl
Ha creates a plan to meke the best use of the available space
in the most attractive way.

A o

2. Houdnas a laovdseope blusorint diffor from a buildine bluconrirk?
Th2 lendscape blueprint 4s usually drawm to a scels of 1/16,
1/8 or 1/4 irch to one foot vhercszs the building blucprint
scale 13 larger. Tho symbols are zlso nuch ddffercut sinco
the landscaope blueprint sheus locations of fined objects as
well as plants.

L e T LR

3. List the drafting materials enl equitmont degirable for laude
scape ¢ ora‘taﬁn
This equipn me includes a drawing teble or board, T-scu.re,
triangles, french curves, ccspasa, tewplates, letsering guide,
pencils and peuzil sharpener, scales, rulers, crasers, anﬂ
ecaser shicld, paper and drafiing tane,

O a et al - p eraa ok

4. XNanme the tv0 rost iroortent picces of drafting eaguisiint, i
A drafting. tahle end peucile, '

5. Khat is thr fu-crioa of the T-square aud plastic trianslas? ~
The fuactlon of the T-square 15 to provide an aid for drauing
lines. The uin of trlangles in conjunction with the T-squarge
aids in draoving verticel and angulac horizontal linas.,

6. Describe the use of plastic tamlates,

! These ara used to draw alu:ost any type of gecimstric design or
8y:0l, Thewe 'is a special tenplate which featurea landecope
synbols,

7. Kow is 3 scele veed?

A gcale is uccd to determine 1casurenents but not to draw linaes,
o

8. What type of scoexr shauld tha drawlre be pui, on?

| Commarcial 1aa-acapc “arshitests use tranSpavnzt paper s0 the
drawing can be blueprinted tut if the drawing fs for parsomal
use, it may be placed on giraph paper for ease in drawing thivgs ‘
to scale,

9. JFouw do ve q..,*ve end orthopvsnhie drovines diffar?
The parspacti drawlno shovs eve:ythiu, exactly as it would
appear in a pLotOgraph. The onthegraphie drawing is drasm to
scale but.it only shows one view at @ time such ¢s a side view,
top view or end viow,

@yre
k
.- e

oy
s

10, ¥hich classiiication of drajinesn i3 uned in landseapivg and vhy?
Vhile ocuasic~-1’y a pﬂr“pchtvv' d~awinﬁ ray be usaed, the ortho-
grephic is used moatly because it is so much casier and less
y expensive to nke,

N W R ahdibe M. S M > v i S
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11,

12,

13,

In landscepe drafifng there are nemes for the top, froat and

side views of orthorranhic dravine, What are these?

The ¢op view is called the plan and the front and side views
are called elevations,

What is a structucal dravine?

Tihis {8 a detailcd drawing of particular structures such as

patios, steps or fountains in vhich the scale is larger than
the plan and is attachod to tue working drawing, These are

orthographic diauvings,

Yhat_ds a working dravine and vhot does it include?

A wo:kin° drawing is the cowplwicd drzuing with a1l pertinent
1nfurnaL1“n attached vhich the landscapz coatractor uses to
landscape the area., Xt should inzlude the plen, elevations
whare nacessary, structural drawings, ealargement of difficult
areas and all dimeneions, All systems such as uater systems
ead drainage or wiring systems should have separate drawings
attached,

What do lendscane symbols derote and how sre thay uzed?

Sy.1201s shew tne location and iz of trzes, shrubs, hedges,
bulldinzs and permanent structures. They are used on the
landozape plau to show the locotion of the various elemcnts
in the landscazz design,

B. Developing a landscape plan

1.

2.

3.

Yhat is tlo nurpose of a laniccave vlan?

It is to create a plaan vhich, tvhen cacried out, will result
in the best usz of space available ia the most attractive way,
It should make the most of the site's natural advantagas as

well,

Vhat are three vrimary ceusideraticns involved in succes 35ful
1an~sc1ue Dl“ueaqg7

First, you sihould consider your lot or site as a cube of space
in whlch the ground is its floor, the property lines are its

valls, and the ceiling is the canopy created by structures, ‘

trec plantings or the sky. MNext, you should keep in nind the
telatiowship between priwary living areas in the house and

cowparable crcas outside, Finally, you should coasider the
design frem cutside the house,

Nanz the thres maior areas of the landicaped site,

The public arcu vhich extends frew the front of the house to
the road, the private area or outdoor livinz area which is
usually located in the back yard, aud the service area which
fncludes space for garbage cans, work areas, clothes lines
and similar itcas,

Banz 2 feu vriazinles to keep in »ind in destgning the public

éﬂﬁﬁb

Taz front docr 1s tha nost figortant elcoent in this avea,
Corner plantin:s should provide 2 scocth transition frea the

vertical Jinz2s of the house to the horizontal lin2s of tha ground,
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1.

Xf a driveway is present, then front walks should be incorporated
into the drive so as to avoid dividing the lawn in half, Eye-
catchers such as garden embellishment and circular flower

gardens should not be put in the public areas.

What are somz principles to use in desionine the private area?

The private arca design is very flexinle. It should roat the
femily's needs and desires. If possible it should be easy to
get to, favorably located with regard to wind and sun, and
located so it nay be viewad frcm inaidz the house,

Hoxw do you anzlyze the site?

- The first tiirg to do is study tha character of the land, its

slopes, valleys and hills, Your basic plan should reflcct the
natural surrourdings, Your site does not end with beusdaries

80 you should determine the natural views you wish to preserve
and incorpcrate this futo your plaan., You should coasider the

locetion of wulks, drives, ezisting trces and shrubs, drainage
problens, soils and climate.

Lhot 4s "zocsc-evg” plannine and how is 4& used?

This is a »rocess of roughly approxirating the location of the
public, living and service areas. It 1s used to help determine
tha space required for each area aud vhat chanzes necd to be
nade in ground forrs,

Lis: sors zencval primciples of landseaoe desien.

a. Locate the paiio or terrace eavly im the designing process
and plan tha rest of n to take aivaateze of the
patio location,

b. A raised edge provides interest in a flat yard.

€. GCcorden ste;s do nct have to be in a straicht flisht but
they should have a wide tread and a low riser.

d. To frauc an off-property view, make your gardenm a feregrournd
£0 opan up and freme the view.

e, Symstrical balance in gorden is rigid and forwal., Subtle

(=]
=
r'
o
w
L]
s
b
Ca
(4]

eZfects ave echieved by as;rmetrical balance. ]

£. A broad, sicple curve is usually more desirable than a
series of small curves.

8. The miniium size desirable for a patio 4s 15 feet by 29 feet,

h. Flover beds should be at least 2 feet to a meximun of 5 feot
desp,

1. In gencral, everything in the landscape should be wider than
it is tall,

J. In deteralning height in general, diffeceat things should
be of diffcrent height while sinilar things should be of
similar heizht,

k. Since it ic fmpossible to plan ahead for everything, don't
be afraid to reavisa plans as you go along,

1. Stzalzht lines should lead to scmething,
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9. How docs th> lot shane a€fest vour landscene plan?
If vour 1c¢t %s of an unwsual shagg gsuch as a pie shape then
it wlll deterprine your basic plan sirce the bouqdary lines
are the vwalls of your site. Long, narrcw lots have the
advantage of beirg partitioned into arcas easily but it may
be hard to get a good traansition betwean areas.

R, Br o e B - ————

a, Doo: the bosic des inn reflzct the natural sur&OLndinws°

b. Docs it rect your farily's nceds?

¢. Have the netural end clinmatic factors been considerad in
selecting rlants to go in the design?

¢. Is it withir your "inurcial neans to implement this planf

e, Finally, after all has been considered, have you nzde the
Y“best" uce of the Spacc available in the nost attractive
way?

C. Selecting and building landscepe structures,

1. that do %> r2+n by the tern londscane structures?
Thase inclide such t things as ourfaﬂinv materials othar than
plants. &Steps, retaining walls, fcnces, bsffles or walls

sed for privacy, usable space or pattern are exanples of
structuras.

10. In evelusiting wour plan, vhat ore come thinas to considar? |

Z, Ir ocuneval, vhuot purposes do thesc structurcs serva?
Lanls ape structuras serve the sooe purpose on small farmstead ;
areas or cityr lcts as plantiess do on large areas., Feazes, |

seracas czn be us:d for privacy or as windbreaks,
Yalls cau held steo slo"fs eal banhs, and steps can te used
for easy azcess

3. VWhat are tl.
vhich Strroboes
The cons if:r tiops are the natocal groand forms on the preperty,
the proeperty cnalysis and the fenily fuvaatory,

4o Yhat does thz torm "enclosume' 1i2an?

It is used to descride the macy types of barriers and screems
that can b2 used 4n a houe landscape.

St

5. Should vou usc the sare fetesval for both enclosurs and naviag
in the 2 potio?
As a gc.c“al rule you ehculd not, A brick patio should vsually
have a wooden fence.

Ty

6. Vhat fs tie mevseal rule to follew ia selesting
be u3xd dn covstructing fencns, votics z2ad othar sty ctx cs?
used 1a the laqes cape snould harmonize with the

All nateri: ;
house raierials in texture, scale and color, !

co
21
i

7. Y¥hat is tha roin purpose of fonces?
Fences are Lo~q11y co&structed for privacy but they sesva m
additicnzl prrposes, -he 2 2

upon the size and type of

-
-

nt 0% privacy you will got d

1

3
0
o)

(a1}
o F
s
€ ¢
[ ]
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8.

9

10,

11,

13,

14,

15,

16.

Fow do walls differ from fenccs?

Wills nray be uscd for purposes similer to fences but they are
usually constructed stronger. They may be uzed to create raised
planting beds, seat walls, or coil and retaining structures.

List scice of the cormon tvpes of fences,

Picket, eplit grape stee, high beard fence, plywood, corrugated
asbestos panel, corrugated aluminum, corrugated plastic, louver,
baskat weave, lattice and wooden rail fence.

Vhat ave some of the ccomon surfacing materials used 4n the
private area

Loose surfacing materials include such things as tanbark,
gravel, mixzed rock, and crushed limastone and granite, Pard
surfaces include concrete, asphalt paving or blacktop, brick
and flazstone, Scmipermanent materials are such things as

wood blocks and wood rounds,

What are some of the paving patterns vhich can be used for
brick snd stona?

Bricks may be placed in herringbone (flat or an edge), basket
veave (flat or an edze) and ruaning (flat or across), Stones
m2y be placed in a random rectongular pattern, irregular
pattern, or irregular fitted pattarn,

What s the purpose of landines in a series of steps?

These landings breck up the ronctony of a long flight of steps
and also they provide an excellent place to change direction
of the steps,

Yhat 1s the mavimum heleht of 2 steo riser ard the miniuvun
wldth of & sten treed?

A six-inch riser is the maxfmrm and a 12-inch tread is the
minfmum for ouvtdoor steps. Other propertions are: a five-inch
riser to a 15-iuch tread; a four-inch riser to an 18-inch

tread or; a thres-inch riser to a 24-inch tread.

Vhat ere the functions of a garden poud or pool?

A pond provides a cooling effect as w2ll as performing a
decorative function, A swirmiug pool has a cooling effect
through modsture evaporation as well as serving entertainment,
recreation and exercise n=eds.

What ove scne factors to coasider in desisning a pool?

The primary use to be made of tho pool and the site restric-
tions, as well as economics will affect the size and shape of
the pool,

How thick should the concrete be in a pool?

The sidcs sheuld be five faches thick and the bottom should
be eight inch2s thick mixed in proportions of one part cement,
two parts sand, and threz parts crushed stone,
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17.

Vint $s th2 puxpose of nuttine cinders under the bottom of tha

pocl floox?

A AP W S

A laycr of cinders eshould be sprecd and tarped over the bottom
of the excavatioa to allou for drainecge under the pool and
reduce the chances of heaving due to frost. The depth of
cinders will vary according to the type of soil from a few
inchas for sondy soll to tvelve inches for heavy clay soils.,
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FLOWERS AUD FLORAL ARRANGRMIIITS

A Source Unit for Vocational Teachers

Uhan and how to use this unit

This source unit includes four problen areas which.may be taught at
the sccondary or posiscecondary level, The problem areas outlined in this
unit are as follous:

A, Storing and caring for cut flowers

B. Arranging bouquects and fleral pleces

C. Judging flowers

D. Foreing lilics for Euster

The content included in this unit does not include all the knowledge and
learning experiences which vocational students majering in floral arrangement
or floral shop managcoment need to have., Tcachers should view this unit as an
introduction to the subject of flovwers and fleral arrangements and should
supplencat it according to the vocational objoctives of their studeuts, .

The first three problem arece in this unit should be taught in the crder

listed and preferably in Septerber or April, The problem area on forcing
1lilies must be started in Decenber in order to have lilies ready for the

Eastcr season,

Learniny outccv.es
The learning outcoiizs vhich the teaching of this unit may help achieve
are as follows: .
A. To develop an urderstonding of the princlples involved in storing
and caring for cut flouwers
B. To develop the ability to make simple flower evrangcuents
C. To gain an epprcciction of top quality flover specinens
D. 70 develop the atility to selcet verleties of lilies and lily bulbs
E. To davelop the. cbility to follow 2 plenting and growling schedule
for Easter lilies

Superestions for getting storted

A. Bring a vese of frechly cut flowars to class and have students tell
how these flowzrs should be cared for and handled. The purpose of
this activity is to find out "whare the students are" with respect
to the problen orea,

B. Show the fllm "Williemsburg Flower Arrangenocnts" availlable from
most school £1ilm companies,

C. Secure copies of lcaflets froem local florists or Florists'! Trana-
world Dalivery to show students types of arrangements and cost of
each,

D, Take the class on a field trip to a top-notch florist to see how
flowzrs are handled and stored,

E. Take class to see a flower show and to observe the judging of
flowers,
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P. Show class colored slides of diffcrent flower arrangcments.,
C. Have class plan a lily-growing project for the Easter season,

Problem area outline
A, Storing and caring for cut flowers
1, Cutting flowers
2, Storing cut flowers
3. Caring for cut. flovers
B. Arrangirz bouquets and floral picces
1. Types of arrvangcuents
2. Fundamentals of design
3. Tools and eguipment used in floral arranging
4, Care of flowers before and after arranging
C. Judging flowars
1, Prepariug flowzrs for show
2, Scoring flower collections
D. Foxrcing lilies for Easter
1, Selecting vavicties
2. Selecting and buying bulbs
3. Preparing potting soils for lilies
4. Plenting the bulbs
S. Caring for growing lilies
6. A gulde for tiuing Croft 1lilies

Student references
A. Books

1. Kasperski, Victoria R., How to lizke Cut Flowers Last, M. Barrows
and Co., 425 Parl Avenue South, Kew York, 1956.

2. Yox, Raymond D., A Teacher's Guide to Floyar Arranfiericat, The
Kennoth Post Foundation, Itheca, liew York, 1960,

3. The Ball Ped Bodk, written by the staff of Geo. J. Ball, Iuc.,
West Chicago, Lllinois, 1llth Edition, 1965, f

Teaching atds, equioment ard materials
A, 6" clay pote :
B. Pecat
C. Sharp sand ’
D. OCreenhouse soll
E. Soil sterilizer
F. Caarse gravel
G. Calcium nitrate
H, &moniuwa sulphate
I. Parathicn, malathion, 1l ndane
J. Terraclor
K. Captan
L. Colored slides ¢f properly preparcd specimans for shows
M. Coatrasting slides of peocrly prepared specimen flower arrangements
N. All of the hardware on display which could be used in preparing a
specinen or group of specimezns for show

Laboratory exerclsues and sncelal activitics
A. Laboratory exarclses
1. To show the effect of light upon cut flowers

B-109




10,
11,

To sheu the effect of tcuperature upon flowers in storage

T) show the effect of flowers as to the time of day that they
arc cut

To sliow the rate of water uptake of cut flowers with cold and
hot water

To cshoy the effect of preservatives upon the life of cut flowers
7o show the eficet of ethylere gas upen storage life

Arravge flowers in verious rassed-line, and combination arrange-
ments.

Arrange a epocific flower spocimen for proper showlng.

Pot lily bulls, (ix eoil media, add lime, provide suificient
drainage, space depth level.)

fpace 1ily pleats on a greenhouse bench,

Water and fertilize lily plents,

B, Specicl activities

1.
2.
3.
4.

Corduct a flov:ar show for members in the horticulture class.
Take & field trip to an area or district flower show,

Visit a greenhouse vhere lilics are forced.

Visit a wholesale market vwhere lilies are sold,
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Questions &nd ansucrs

1.

2.

3.

4.

3.

7.

9.

A. Storiug &rd caring for cut flowers

In gencxal, vhon fe the best tine to cut flowers?

The preferved tine to cut flovors is in the late afterncon
after the sun has gone down, Flowers cut at this time have
a rescrvoir of plant food thst has becn built up during the
cey. The second best tiue is in the very early morning.

At vhat stace ghould flovwers be eathered?

They ehould be gathered in the cdvance-bud or nearly mature
stage, If they are cut sconer, they may not continue to open
end if they are cut leter their life is shortened,

“Roy should £lorerg be cut?

The sters should be cut elantwise with a sharp knife - not
with 2 scissors. For hollow stens, the cut should be made
through the ncde not threugh the hollow part. This has many
advanteges somz of which fuclude better water conduction and
longer flover life,

Now do_cut flovers take up wotoer?

The cut flowars can only take up water through the cut end of
the stem. This &8 vwhy sters are cut slentwise, to expose
rore cells fer watcr ebsorptioa,

Why ere cut fleuers "corditioned” in & dsrkeved roon?

Flowers sre plcced in a davkenc) room to cause the stometa OF
minute peres vhich are located on the underside of the leaf
to close thus keeping the rote of water evaporation down,

Yow dacp should the water be for conditjioning flowers?
Flowexs should be corditioned in deep water to pxev;ut evepora-
tion through stens petals and foliage, but in stcrage the onuy
water which is taken in goes through the stew so shallow water
is sufficient.

At vhot teuernture shovld flovors be stored?

If it is dry air storage, the Lcwnerature should be 31°F, In
efrigerators vhich have relatively high humidity the temperature
shOuld rot be nore than 50° F,

Vhat are scire factors that prolong the life of cut flovers?

Some of thece facters include placing cut flowers in water as
goon as they are cut, keeping containers and water clean and
free from bacteria build up, and the 2dding of certain chemlcals
to the watce In vhich the flouors ere placed,

Whot are some factors that lacton foding of cut flowers?

Once pollination has occured in flowers, they will fade and
shed their petals quickly, Other factors are the presence of
ethylene gas vhich may come from the decaying process of petals
and leaves of cut naterial, high heat, and low humidity.
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10.

¥hat are aome factors to keen in mind vhen storing flowers

Pre R e N A I - 1 O I S

u;tnr tha JP’::_’drxk gtorare nethed?

Soma Of thoso factors ineluds the f£ollow 2ing: store only top
quality flowars, Cut vhea the bloom is tighter than freshly
used flowers. Make the contriners air-tight. Place flovers

in storage riaht after they have becen cut, Keep the tcmperature
as close to 31° ¥, as pozslibla, TEvory degree above 31° F,

means poorer cuvality,

B. Arranging bouquets and floral pilecos

1.

2.

3.

4,

-3

7.

What should he the ssurce of dasiens for floval arranncoments?

All idcas for floral dasigns, sither abstract or natwal should
coma from nature. A close obsarvation of design relationships,
patterns of grouth, and dotalls in relation to tha environment
can provida a continuing eource of ideas for design,

ugqgicnf
silhougstte), texture, and color,

What aze the five elemants of
(

These are. forn, line, g8paca

How are these clemants conbinad in a floral arrangemont?

A predoninant foru 1s selected and the other elements are
chosen in such a way as to Integrate tham into a unified
pattern,

Mhat 4s the sicalficance of ench of the elements of dusien?
Form 38 the inner structure s well as the visible ghape of

an ohject., In design three basic gecmetric forus are used;
namely, the cuke, the sphare, ard the pyrarid. Line establishes
the structure of a design and sets the quality of motien, The
solids of plant materials, their outline and the spaces around
them consiéitute space. Textuire, as the compositioa of the
surface materdals, infleences desigun 8¥nce we tovch things
jmaginanively hen we Lok at thome Coler is the most come
peliine elemant of design and the most important to comtrol,

Vhat aca the siy prineinles of design?
Ba)ance, propoLuion, scale, rbythm, ‘contra ast, and deminance.

What exe the three types of desion?

Three typzss ol designs doninant in Ancrica today are line,
nmassed design and massed=line design.

Yhat charactevizes a line cesirn?

Stroag lincs as oppused to big masses dominate a line design.
The linas establish the movemont and thythm of the deslgn.

Yhat choractexiznes a missed dasien?

The elements which characterize a massed design are depth ard
fullness, with emphasis on groupings of flowcrs and pleasing
drifts of color,
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9.

10.

11.

12.

1ot riaker a risged=line sirencenent unique?

A nasscd line design cnploys both nassed and line principles
vith an crohasis on line for the basic structure. The nass
helps to crcate the thrue~dincusional impression which is
characteristic,

Lhat ave sonw w:chanical 2ides vaad In fleral arvransemonts?

in addition to countaincrs aud such ornanental pieces as drift-
wood ind candles, yOu cau usc such alds as necdle-point holders,
floral clay, sticky tape, wet neuspaper, cup pinholders, wire
and Oasis holders,

Vhat should be done to conditicn flowers before arrencine them?

Flowers shiould Le cut either in early morning or late afternoon
and soated ian worn water for «t leest three hours or preferably
overnight belove arranging thal.

What care sheuld be glven flovers after they have been arranged?

Flewal errompeaamte should be kept out of direct sunlight and
avay frua excassive heat. The water may be changed periodically
in sae arrangsuents,

C. Judging flowers

1.

3.

4.

de

hat ere the thiee purposes vhich a velle-plarned and exccuted

anateur £lovew stz should accernlish?

The purposes ave to stinulate an interest in horticulturc and
especiclly floviculture, to develop an cesthetic senge, and to
educate the puvlic,

thy Is it = uwize vrocaution to cnnounce the nomes of the judnes

- G

only after ti.cy hove cc\plcteu thaoir work?

Sone exhibiters way attewpt to play up a judge's knoun tastes
and iuterests therefore reducinrg the feairness of the show,

In usins machanical alde, why should thesec be carefully eon-

cealad:

Holders, lecéd strips, wire, scotch tape, and other things when

not concezl:zd zood may cause points to be deducted under both
design and distinctiou.-

Vhy is en exhibit judoed “as 13" by the judge?

In all cases it must be judged as it is when the judge sees it
and not as it will look four hours later or as it looked three
hours earlier vhen it was placed on exhibit,

Way should a nevson wishine to enter one or more eutries in a

flowar show szaure the schedule of the show and read all the

rules curefully?

It could very well make the difference of a blue ribbon winner
or being digqunlified by the classification comnittee for not
follodrg the rvules for a paor rticular class,
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6. In {udeine any desirn in a show, what is the basis used in
scorina? B
An oxhibit is judged against perfection in all aspects and a0t
againot other exhibits in the show,

man w4 Tk e b W

7. What sre tha tvwo divicions of =ny Standard Flover Show?
Divlisions are horticulture aud arrangement. Each division
must have a miniwum of five classes.

D. Forcing lilies for Faster pots

1. What 19 the scicatific and co:mon n-me of Enster lilies?

The scientific nawe 18 Liliun longziflorum and the cormon name
is white trwpet or Eacter Lily.

e ¢ Dl et b

2. Mhat ave th 1ost popular strains of Easter 1ily bulba preduced |
In the Unitcl States? {
Acce, Croft, licllic Whites and Georglas are some of the popular ;
strains with Ace being the most important.

3. ¥hy is Ace th> most popular varfety?
Ace is tho most popular because it 1s least susceptible to tip
leaf burn ond gives more buds under normal growing conditions,

4., Yhere do most of the lily bulbs cone from?
Tha largast conceniratioca of production of 1ily bulbs in the
United States &5 in the Pacific Northwest near vhe California
Oregon state line,

T e I IR

5. Give tha bulb sizes sand grades of 1ilies.
The bulb size is dctermined by the largest eircumfercnce of the
bulb and measured in inches and the grades are deternmined from
size. These are:

Grade Size of civcunference

6577 ' 6" to 7"

7/8 ™ to &

8,9 8" to O

9/10 9" to 10" o

10/up : 10" and over |

6. How long sxe lilies precooled end why?
1i1ies are procooled for a miniiwa of five weeks and maybe
longer depending upon the Easter dete. The precooling has the
effect of bringing the bulbs into flower gooner amd thercfore
the longer tha bulbs are cooled the sooner they will flover,

7. What siza pots ere lilies poited in for rot plant salel
They are usually potted dn 5% or 6 inch standard pois.

e i ————— o Ak bt svn S

8. Are lilfes stim-rootcd? Ewnlain,

Yes, lilies ave stem~rocoted., They produce roots frem both the
botton of the half and from the portion of the stem that is under
the soil. Fcr this reason they should be potted a wmininum of

2 inches below the surface ol the soll,
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10,

11,

12,

13.

14,

15,

16.

17.

18,

19,

20,

Way 48 it vitally {rportant to plant lily bulbs at a uniforn
depth?

This will h2lp attain an even ciergence of negative grouth
vhich 15 most desirable,

that vonld a tvodcal sofl mix for lilies contain?
Tals might cozaist of 1/3 coarse peat, 1/3 gharp sand and 1/3
gocd structered gresnhouse soll,

Mact pll should a 141y soil hava?
The deairadle pll of a 1lily soil schould be from alichtly acid
to ncutral - pil 6.5 to 7.0,

Yoy mony, davs befors Easter should 1ildies be potted?

This will depend upon neny variables but a rule of thumb is
to pot the bulbs 120 days before Easter.

At vinat day ond nieht tewoerakure should 111ie3 be grevn?

Bezfﬁﬁ?:é ghout 165 days before Laster the temperature
should be 70°-75° P, during the day and 60° at night.

Vhon should 2 evoucr start the fesdinn prooranm on 1ilies?

Feeding should start waen the reot systenm is well develeoped
and top grouth has started,

Vhat fertilizor should be uscd? When?

A fertilizer vaieh 1s low in phosyhate, or which is straight
nitrozen, or a coubination of the two fertilizers should be

used in g vatering solution, approzimately every two wacks,

Vhy should the rore advanced plants be vut 4n the eooler arens?
This will slow down growth and therefore cause them to bioom
later, Tae tining of the blocms are controlled in this vay.

that inseot pect 4s of chief concern on 111ies?
Aphids,

Yhat 1s uvacd to control those insects?
Percthion, Malathion, Lindene or Systox (demeton) are used to
control aphids,

Vhat tvo disensss are most prevalent dn 11lies?
Leaf scorch aad root rot,

o _ere thune discases controlled?
Leaf ccorch is best coutrolled by proper fertilizir; and by kecp-
ing the soll ph betwaen 6.5 and 7,0, Reot ret cen be prevented
rather than coatvolled, Soaz preventive measures irclude the
use of sterilized eoil, good grecnhouse sanitary practices,

loose wall-drained soil and avoildance of ovcrvatering,
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21. How cen the forcine of 1lilies be speeded up?

8.
b.
C.
d,

Use additional light et night,
Manipulate tamperature the last 100 days.
Increase temperature and hunidity,

Water with lukewarm water.
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A GUIDE FOR TIMING CROFT LILIES

Timing of lilies is always a problem. No two growing situations are exactly
the same. Light and temperature vary from place to place and environments within
individual greenhouses differ too. Therefore, the best guide for you to follow
is one which you have developed for your situation over a period of years. The
following is a table which should be used only as a rough guide for a beginner in

his lily forcing program.
No. of days
to Easter Approximate stage of development
115 Potted up and placed in cool greenhouse or shed.
101 Developing roots; 55° F.
94 Developing roots; grown on from this date at 60°.
87 Pushing up through soil. :
78 Stems two to three inches in height.
72 Stems four to six inches in height.
66 Stems six to eight inches in height.
59 Stems ten inches in height.
; 53 Stems 15 inches in height.
: 47 Can feel buds in leaf cluster.
? 40 Buds becoming visible.
‘ 35 Buds one-half inch long.
E 30 Buds one and one-half inches long.
E 24 Buds two to three inches long, some beading down.
E 17 Buds three to five inches long. .
| 12 ) Buds fully developed.
é 8 Buds whitish and puffy; plants cooled."
E 4 Some buds opening, plants cooled. °
3

0 Sold on Easter.

The above schedule allows 115 days for forcing Croft lilies. Many growers
work on the basis of 120 days. However, if Easter is late, the growing period
is shortened to compensate for the warmer, brighter weather in March and April.
Some authorities recommend extending the period to as much as 130 days and keep-
ing the potted bulbs at 50° for the first three to four weeks. They claim a ¢
better developed root system, with thriftier subsequent growth and higher bud
count. Remember, too, that some of the slower growing varieties, such as Ace,
may require one and one-half to two weeks longer than Croft.

Brief Cultural Notes

If precooled lily bulbs reach you too early, they should be stored at
339-35° F. until potted up. Use five and one-half or six inch pots, and plant
| each bulb with its nose roughly two inches below the soil surface. Some growers
? prefer- to start their lilies cool (50°-55° which tends to reduce legginess),
1 then grown on at 60° night temperature. ‘

Start your fertilization program when the stéms are several inches above the
noses of the bulbs, and continue it until the plants are ready for sale. A porous

R s MR A
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soil, well drained and aerated, with pH near neutral; avoidance of phosphate
fertilizers; and moderate to high levels of nitrogen, potassium, and calcium all
help to minimize the disorder known as "leaf scorch."

Keep on your toes with regard to timing. Every grower knows the hazards of
bringing in lilies too early or too late. In general, it is wiser to hurry the
crop along a bit in the earlier stages with a little extra heat (then hardening
them at cool temperatures near Easter) than to try to speed up development in the
final week or two with 70° temperatures. If the plants are advancing too rapidly,
drop the night temperature three to five degrees. Lighting for four to five
hours a night starting in February speeds up a "slow" crop, but may cause weaker
stems and too much elongation and is seldom recommended.

Excessive "stretch" in lilies is usually caused by crowding, low light
intensity, and overwatering--although-excessively high temperatures, varietal
strain differences, and physiological condition of the bulbs also enter in.

Give your lilies ample space, with the lower leaves adjacent plants barely touch-
ing. And avoid placing lilies in dark houses or on benches that are shaded for
even part of the day. They need lots of light, so be sure there is no shade
remaining on the glass.

Should zour Crofts mature too ‘early, they can Be stored up to two weeks in
a cooler (40 -50° F.). See that they are well watered before storing. It is
usually best to move them to the cooler when some buds are in the white, puffy
stage.
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APPENDIX C
FIFTY LABORATORY EXERCISES FOR
VOCATIONAL ORNAMENTAL HORTICULTURE

STUDENTS




FLOWER AI'D EOUSE PLANT LABCRATORY EXERCISE

Mixine Potting Soll

Purpose
To outline a proccdure for mixing a batch of potting scil,

Materials
1. Loam, sand and peat wmoss or other organic material,
2. Fertilizer or soil amendmants.
3. Whoelbarrow and cliiovel., (Large batches)
4, Trowzl end containers, (Small batches)

Procedures
1. A standard poitine mix coatains 2 parts loam, 1 part sand, end

1 part peat moas or other equivalent organic matter, Clayey
s0ils should not ba uced in 2 contalner mix.

2. Decido on the cuount of uix needed,

3. Soak the requireld azount of peat mos3 tiorovghly with water,

4. Throw altornzte shovelsful or trowelsful of peat moss, loam, and
sand into the wmixing pile so a3 to get the correct proporticns,

5. Rethrow the layered pile into a new pile for further nixzing.

6. Flatten this pile and spread any ncedid fertilizer or soll amende
ment cvealy over the top.

7. Rethrow the nix,

8. Usge in a darp condition 80 mix reteins its shape when squeezed,

Questiona
1. What is the composition of a standard potting mixturc?

2. What are the main characteristics of a good estandard potting
mixture?

3. What conditions will cause the ratio of the standard potting
mixture to be altered?

PYEEY

4. What soil should not be uscd in a8 s0il mix?




FLOUER AND KOUSE PLANT LABORATORY EXERCISE

Germinatine Scods

Purrose
70 denonstrate a rather siuple and unigue wethed for germinating
E flowar seeds,

Matcxials
1. Sced flats (Sce Diagram 1) or mllk cartens
2. Soil and verniculite
3., Shreddad pest nicss
4, Sand or perlite
5. Sphagnum moss
6. Row marker (Sec Dicgran 2)
7. Protective funcicide such as thirem, or ferbem
8. Small secds such as petunias, snandragons or begonlas

Prosedures
1. Sceds may be plantcd in a wooden f£lat, halfesection of a milk
carton, or other flat containcrs. The flat or contalner should
have cracks or holzs in the bottcn to provide for adequate
drainage, .
2. Use a nixture of 2 parts leam, 2 parts sand or perlite, 2rnd 1 part
shredded poat noas., The soil mix, the containers, and tcols

; should be sterilized with stezm or chonical., Soil may be held

§ ! at 180° F. for 30 ninutes to sterilize it. If this is not possible,

| use coumercial fori:alin (37-40 parcent forrmaldchyde in water
solution) to sterilize the soil nix and utensils,

3. Covazr cracks or holes in tha containcors with moist sphagnunm woss
to hold the soil. PFill flat or coatainer up to 3/4 faches fron
the top with screencd soil mix,

4. Level and firm the soil in the contaliner by usivg a row marker ]
or a 1" x 3" board, Spriukle the soil and allow excess water to
drein away,

5. Spread 1/4 inch of vermicuiite over the surface of the soil nix,
level but do not pack, end sprinikle lightly with water, For
larger seeds 1/2 inch of vermiculite should be added.

I A

| Prepared Seed Flat N1
f s 4 nch
Soil Mix . Vermiculite
1C ’Jl‘ .:3“\

L
‘L—-Sphagnum Moss

Diagram 1




6. Mark rows in tlic verieiculite by using a row marker cut to the
proper dirensions to make rows 1/3 inch desp. Rows should be
laid out 2 inches gpart,

Row Marker

— p—

PO SR AP AN, * s T Ao

Diagram 2

7. Treat secd with thirom, ferbam, or soma other fungicide by adding
about a piach of powder equal to the size of a match head to the
seed pocket, Shake vigoreusly. If the scad has already been
trezted it should bz so indicated on zhe packet,

8. Sow sced thinly and uniformly by using a se=d vidbrator or by
tapping the packet lightly to shake sccd into the rows, A layor
of fine pecat moas may be scattercd in tha rows beforc sends are
plaated.

9. Covar the secd with a thin layer of vermicalite and molsten with
a fine spray of water., Very s:.2ll sezds ghould be planted shallod,
The covering of vermiculite should be no thicker than three times
tha diswetar of tha egecd,

10, Cover flat with a claoar plastic to retain woisture aud plrce in
the gresahouse or_a szni-ahadzd, drafi-frez location with a
temperature of 65°-75° F, Gradually 1lift the plastic covering
as seeds begin to geralncte,

11, Check rmolsture tuice a dey cud witer oaly when na2cessary. Sube
irrigation or a fine wiat spray vy be usad to ka2ap the vervmiculite
mOiSt.

12, Whea germiunation is copplete move flat to a walleveantilated luca~
tion that has full sunlight., Maiutain Cewperature at 55° F. at
night and 65° F. during tha day,.

13, Vatch scadling developazat for danpirg-off and plant foed defi-
ciencies., Thirom or ferban which were uscd to treat the sexd may
be used to make a drench for tha treatmant of dawping-off.

14, Transplant scedlinzs as scoa e3 ti2y can be convenlenily handled
by the leuvas, Seec the laboratory exercise on transplanting for
suggested procedures to follow.

Questions
1. Vhsat is gevmination? ___

2. Vhat factors influence germination?

3. How deep should seuvds be covered?

"4, How and why are sca2ds treated?




5.

6.

7.

8.

Why 18 verniculite a good medium for germination?

-
-
o . . _«

Nt

Why were the cracks in the sead flat covered with sphagznum moss!

A
o,

o,
.

Ny g

What 18 the purpose of sterilfi:ing the soil and container in
this exercise?

A i
L

s gy o

In generzl, what should be tha xrelaticnship betweon size of sexd
ard depth of planting?

NS
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FLOWER AlD ROUSE PLANT LABCRATORY EXERCISE

Trersplantinz Secllines to Pots

Purpose
To outline an efficient mathod of transplanting scedlings fron flats
to pots or othar ccentainers.

Matcrizls
1. Rooted scedlings (annuals, bicanials, or perennials)
2, Foureinch pots
3. Peat mnss
4, Soil mixture (one part lozm, one part sand, and one part peat
1Moss)
5. Llabels

Prccedurosa

Preparaticen for Tranzplonting
1. Place rootcd cuttings or plants ou tho ioft,
2. Place the ecpty pots in front of tho soil plle.
3. Provide a spice for the potted plants on the right.
Trangnlontine S:3dlinc3 to Pots
1. To £1ll shove the pot into tha soil pile with the right hand
vhile picking up the plaent with the left. (Caution: HNardle
small plants by the leaf, not by tha sten.)
2. Make a hole with finger or dibudle,
3. Place the plant in the hole.
4. With the thubs and forefingers of both hands cempress the soll
on each side of tha plant in one rotion,
S. Leave at lcast half the width of the 1lip of tha pot free of soil,
6. While potting keep the roots of scedlings from drying out by
covering with a licht plastic sheet.
7. After trassplanting, the potted plants should be moved to the
greenhouse bench as soon as possible end watcred throughly,

Questions
1. Why are the transplanting materials arranged as suggested in the
laboratory excrcisza?

2, What 13 a dindle?

3. Why do you corpress the esoil around the plants roots?

L

4, Why don't you f111 the pot ccpletely with soil?

S. Wwhy should plaats be watered throughly afier transplaatins?

C-5




FLOWER AND HOUSE PLANT LABORATORY EXERCISE

Removing Plants from Pots for Repotting or Transplanting

Purpose

To demonstrate the proper method of removing plants from pots
for transplanting or repotting.

Materials

1. Several potted plants which need repotting or trans-
planting.

2. Table edge, garden stake or trowel handle used to tap
the pot against.

. “ 9

Procedures

1. Place one hand on the soil surface to support the ball
of soil. Spread your fingers around the plant stem.

2. Place the pot against the table edge and with the garden
. stake or trowel handle tap the top edge of the pot firmly
but gently against the hard- surface.

3. Allow the plant with the ball of soil to slip down out of
the pot and remove the pot with the other hand. '

4. Place the removed plant ball upright in your free hand and
transplant the plant ball to the prepared hole in open ground
or to a larger container. Do not allow roots to be exposed
to the air for an extended period.

.




FLOWER AND lIOUSE PLANT LABORATORY EXERCISH

Preparinn a Terresiva Shoywcase for Sinall Plants

Puroode
To outline a procedure for preparing and rmaintaining a terrariuvm for
mintature pleants,

ligterials
1. Terrerium contalner (8 large glass bowl or jar)
2. Glaas cover for the terrarium
3. Charcoal

4, DMoss
S. Soil
6., Gravel

7. Qumber of plants sultable for terrarium growth. Examples fwclude:
Baby's T=2ars, Berealas (everbloc.aing), Fittoaia, Ivy (miniature
types), Mavanta, Palms (s:all), Pterds (table ferns), Fepercala,
Saintpoulia (African Violet); vocd plants: everpgreen seadliuvss,
dogtooth violct, Dutchiin's breechics; hepatica; varicties of
po3ses; wmushroona,

Procedures

l. Solect an attractive contelner for the terrariuva, A large jar
or bosl 18 satisfactory. Wash the contatner thoroaghly and
polish it so0 it will eparkle.

2. Deternina whzre the terrarium will be displayed., 1f it is to be
viewved from ong side, plece larger plants in the backzround and
snallor plants toward the freat,

3. Liune the coatainer with wo3s, green sfde out, to the height the
containar will be filled with goil. Tuis will give the bettca
and sid:s of the container an attraztiva appoarence.

4. Place oac-half to cne inch of charcoal 4n the bottem of the
centalner, Oa top of the charccosl, plaze oas fuch of gravel,

5. On top of the gravel place ona or twd inches of soll. A gead
modiun 45 & soil mixture of two psrts lomn, two parts cozrse sand
and one part leaf mold., This mixture 18 not so rich that the
plaats will rapidly outgrow thalr rather linited aspace.

6. Arrange the soil into &:mall hills and valleys. Plece cach plant
fu the terrorium so it will prezent a disired contrast of shape
and color with surrounding plants. Place varicgated foliags naxt
to s0lid and colorful plants next to green plaata., An effcctive
arrangcwont 18 to have a plant of tajor interest near the froat
and center of the torvariun.

7. As the plaata grow too large aad distort the appearance of the
eriall epvirorment, replace them with cuttiugs or plante of tha
apprepricte size, Xecpiny the s:»all scale proportion and effact
1s nuch of the charm of the torrarium,




A e A

8.
9.

10.

Place the terrarium in geod licht, but not in direct sunlight,
as thls vould overiicat and kill the plants,

Place a glazs cover partially over the terrerius to coatrol
hunidity and wotering, If molsture coadonses on the cover,
rectve it for a tina,

YMairvtaln the terrarcium in an attroctive place,

I P




Leave cover
open for air

Larger plants
at rear

Small plants
in front

Charcoal

TERRARIUMS

%f? ” N Use glass cover

Rt

i e

Line sides with moss

Soil

One inch of gravel

Other Shapes of Terrariums




FLOVER AND 1I0USE PLANT LARORATORY EXERCISE

Yakin~ Yoss Sticks for Clirline Vinag

Purvose
To outline a procedure for making and sctting up 1088 sticks for
clirdbing vinus,

~korials
71, Steip of 30~ or 35-inch wide Lefnch hurdware cloth. A teneinch
length 48 needzd for ecach cylinder to be made,
2. Seall diszater f£loxible wire.
3. Tin snips or shezrs,

4., Pliers,
5. On2 pot or planter approxitately niunceinches in disuater at the
top.

6. One threz-inch to four-inch dizmater pot to set at the top of the
noss stick, :

7. Graveal,

8. Standard potting soil mixture,

9. Mixturc of one<h2lf peat ross and cne-half varmlculite or porlite
sufficieat to f£ill th2 cylinder,

10, Three to five young potted vines, Scxs exanples are philaderdron, 1
gold-splashed devil's ivy and canary 1slands,

11. Tvo gnuall wooden sticks for braces.

12, Hairpins,

- ' 13. Paper funneol,

< 14, 1'and ecoop.

15. Temper or dbroeoa haalle,

Procedurea
1. Cut off a tean-inzh etrip of onc-fourth-inch hardusre cloth fren
& 30-cr 36-irch wide strip. The width of the strip depands oa o

how tz21l you wart the planting to be vhen finished.

2. Roll the ene-fourtheinzh cloth into a cylinder of approxisataly
three inches in dizceter end 30 or 36 inchas 4n hoight. Overlap
the edges aboub thres-fourths of an inch and fasten at sixzeinch
fntervals with soall dianater wire. Cut off the excess wire

F with a pliess,

' 3. Place two irches of gravel in the button of the ainae-inch dianster
planter for drainnge. Put tvo erzll vocden sticks at right angles
througa the r2sh at the botten of the cylinder to help brace &t.
Place the cylindor asticks dova in tha planter. Plund tha cylinder
aad £1i11 the planter to about four inches froa the top with a
etandard pottiag go0il nixture,

4. Make a nmixture of cae-half peat poss and ‘one~half vermiculite or
perlite. S22k the peat 1053 over niczht in water baforehund,

Exke a carcboard or paper funnel to aid in fillics the eylinder
with thae miniure, Vaile £illin3, t2w) the mixture at {atevvals
vith a stick or brooa hanlle to pash th: wixture firmly.




Se

6.

7.

el

Unpot three to five young vines and space them around the eylirndor.
Fill ercund the roots with £o0il to within one inch of the rin to
allev roca for wotcring.

Train the vines by twicsting thenm to grow in a spiral ground the
cylindar, Fasten thz vincs to the noss stick with hairpins inzerted
at a sharp aagle,

Place a small pol at the top of the cylindar and £111 it with snater,
Thie veter will szep into the 1oss stick and provide a neist wadiuvn
for support ronts to grow into, Water chould be added dally,

When waterding, £111 the planter to the brim. Repeat until it draias
out the botton, thion cmxpty the saucar, Do not rewater uatll the
purfaze soil gets dry,
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TURY MNANAGLMZNT LABORATORY EIIRCLSE

Establishing a Hew Laun with Pluns

yrp:s eg

T 7o outline the precedure for eztablishing a nev lavn with plugs,
Materiala

1. Plow, roto-tillcr or gpade

2. Rak

3. Dzalanced feridilizer

4. Roller

5. Arca that has esccess to water

6. Lawmm plugs of tlovion Blucsrass, Creeping Bent, Meyer Zoysia or

3.
6.

7.

9.

Dalta Blucgrass, Ome hundred plugs will plant approxinately 50
to 100 square f£zot of lewn arca., This . based on tvo=inch plugs
planted 6 to 12 iuches apart., Pluss plaated closer togather will
make a lawvn much 1ore quickly.

Prepare the arca for pluzging by working, raking, smoothing, and

leveling the soil,
Apply a balarced fertilizer over the soil at a rate of application
needed as shioom by a soll test. Iix the fertilizer into tha solil
vith a rate.
1f the woathor is exceptionally hot end the soi) dry, nmolsten tha
601l slightly before placing the pluas.
Plant the plugs 6 to 12 inches apart., If the waather 13 extrevely
hot, water the plugs as you plant them. To plant, drop or place .
them, roota doun, every 6 to 12 inches., Step oa the pluz to push
it into the soil so it is in good contact vith the soll. Tha clozer
the pluzs ere plapt;d the sooner the lowm wlll beconra establiszhad.
Co over the ares iimediately after planting with a roller to ke o
sure all pluzs are 1in contact with the soil.
After plantirg and rclling tho plugs, give them a thorouch wataring.
This is inportant. If there 15 a doubt as to vhether or not you
have watercd eaovgh, water them agein,
Obaerve the nculy planted plugs for scveral days. When they start
to dry out give thom anciher "soakina." Tha pluzs should not be
allcwad to dry out cemplstely,
After the plugs huve started grovicg, water ouly once evary waex
or ten days, On2 geod watering once a woek in dry weather is
wuch beiter for yocur lawa thon daily wateriag.

iow the lawm 23 scon as there is onything to now. Mow often ord
rezularly. In the spring and fall tulcs a week is not too often,
Youing haleht for various grasses:

Keatuecky Bluagrass 2 inchas
¥ardon Blusgrass 1 1/2-2 inches
Delta Bluo rass 2 irchos
Crcoplnz Dont 1/23/4 inches

Mayer Zoysia 3/4 toches




10,

11.

12,

13,

Maintain a balanced fertilizer program. A simple effective
progrem would require a 10-8-4 fertilizer applicd every six
weeks at a rate of 20 pounds per 1,000 square fecet, starting
April 1.

The newly plugged lawn will beccie established much faster 4f
it is kept frec of weeds, Use of chemical weed killers will
save a considerable amount of hard work., In hand weeding, take
care that now grass shootg or runnere ere not mistaken for waeds.,
Frequent and regular mowing will discourage weeds,

Properly plantad and maintained pluzs will spread into a solid
luxurious carpet of thick, beautiful lawa grass within a year
wiien planted into a unculy~prepared lavn area,

Scne types of old launs may be converted to other grasses by
plugsing the new grass into the old established grass, however,
this is a slow procedure., First, plug out the old gracs to a
depth of about one inch by approximately two fnches in diameter
using a trowzl, pointed spade or plugger. Place the plugs &n
areas that have beon dug out and press the plugs doun so that
they ave in contaci with the soil, Mow frequently and at the
recommended height. Pollowing is an outline of the types of
grasses which may be coaverted.

a. Kentucky Bluesrass to Crecping Bente~Good,

b. Kentucky Blugczrass to Merion Bluegrasse-Good,

¢. Kentucky Bluczracss to Moyer Zoysia--Good but slow,

d. Crceping Bent to lzyer Zoysia--~Slow,

e. Meriom Blue3riass to Mayer Zoysia-~Vory slow,

f. Creeping Bent, Merion Bluosress or lisyer Zoysia to
Kentucky Blucgrasse<ilot practical,




TURF MANACENTENT LABORATCRY EXERCISE

Turf Species and Veriety Plots

Purpose

To ghow the differences in appearance, adaption end use of different
species and varieties of grasses,

o

12

jaterial
T 1. An area in vhich to seed different species and varieties of grasses.
An srca on the schodl grounds or sciivol farn vhich is easily
accessible for studeat and public cbservation is desirable, An
area of 20' x 60' ies large enough for twalve 10' x 10' plots,

2. Differcnt specics and varieties of gross sceds. (Suzgestions will
be offercd in section on "Prccedures,')

3. Hopper sprecder or ghaker box to plant the seed. The hoppar sprezder
is mozt accuvzte, Tond eciéling can be used 4f a hopper spreader or
shaker box is not avalladle, A cyclone type spreader is not too
desirable for szeding small plots.

4. Other materials ead equiprent necded in seeding and maintaining a
lawn such as rakes, rollers, strew, burlap, and mower.

Procedures

1. Seclect a 20' x 60' area which is easily accessible for student
and publiec observation.

2. Prepare the area for seeding by working, fertilizing, raking,
smoothing and leveliny the secdbed,

3. Mark off the area into twelve 10' x 10' plots.
be marked by attractive signs.
variety, and date of plantina,

4. Seed each plet to shew differences in appearance and use of dif-
ferent species and varieties of grass.

The plots should
Inclvded should be species, -

]
Kentucky Kentucky .
Specles Bluegrass Bluegrass Bentgrass Ryegrass |Zoysia |Fescu
Variety .lf°§m°“ Delta Crecping Annual
Kentucky Keatucky
Species Bluegrese Bluegrass Bentgress Ryegrass |Bermuda |Buffalo
Variety Merion Wirdsor Peancress Perennial




Purposes
1.

TURF MAUAGEMENT LABORATORY EXERCISE

Turf Mana~enent Demonstration Plot

To ghow the effects of different hefzhts of mowing on turf

2, To show the cffects of rcuoving and not rewoving cuttings from turf
3. To show results of craborass coatrol
4, To thou rezults of brozdleaf weed control
5. To show tho effect of mowing with a sharp blade and dull blades
6. To shcw recults of frequoney of rowing
1. To deuwonstrate the application of fertilizer neceded as shown by
goll tests on the abova plote versus no fertilizer application
¥aterials
1. Space on a school lawn or any esi:zblished lawn
2. DlYoulng nachine with an adjustable height of blade and a clipping
catchey -
3. Sharp and dull blades for the lawn rower
4. Chemical for broadleaf weed control (2-4D)
/5. Chemical for crabgrass control (Pre-energent, Dacthal, postenergent,
C3MA or AlA)
6. Fertilizer for ncaded application as shewn by soil tests
7. Markers or signs to identify practiccs on the plots
Procecures
1. Select a portion of a lawn on the school grounds or other appro-
priate “lace,
2. Mark off an arca for demonstrations,
a. An area of 20' by 66' 1s suzgested. This can be divided into
tventy-two 6' by 10' plots a3 shovm in the diegram in Step 3.
b. Select the plot mear walkways where the demoustrations can bda
cbserved, o
¢. Mcke signs to identify practices on the plots.
3. See plot layout diagrem on the followving page.
4. Place signs at the front of the appropriate plots. ]
5. Take soil tests to deteruine the correct smount of fertilizer
to apply.

‘ 6. Perform the suggested practice3 and maintain them on the plots
throughout the summer. Modificastions csn be made to fit locasl
eituaticns.

!
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Observations
Make the following observations pariodicelly.
1. Height of cutting decnoastration
a. Which plot was the moat acceptoble in appearance?

b. Did eny of the plots secm to be adversely affected by
different heights of cutting?

If so, vhich cne(s)?
¢. List rcasons why most grasses should be mowed to s height
Of 1%-2"0
1,
2.
3.
4.

d. List the reasons why close cutting ghould be avoided.
1,

2.
3.

e. List the regsons vhy no cutting is undesirabdble.
1.

2.
3.

2. Clipping dercnstrations ‘
a. Is there any observable difference between the plots vhere o

E clippings were caught and removed end where clippings were

left by the mower?

"If there is a difference, describe. | ‘ }
b. List the advantages of catching and removing the clippings

from the lawm.
1.

2,
3.

c-17




3.

3.

6l

c. List the advantages of not removing the clippings from the
lawn.
"1,
2.
3.

Crabgrass control dcimsonstrations
&, Was the crabgrass control effective?

b. Was thore any observable differcnce of crabgrass contyol
betwean the fertilized and unfertilized plots?

Brozdleaf wecd control
a, Was the broadlecaf weed control cffective?

b. Was there any observable difference of broadleaf weed control
betwaen tha fertilized and unfertiiized plots?

Sharpness of blade
a. Was there any appreciable difference in the use of sharp
vergus dull bladea on the appearance cf the plots?

b. List recsons why a dull blade is undesirable.
1.

2.
3.

Frequency of cutting

a. Does frequent cutting (removal of %-%" clippings) harm the
lawn?

b. List ressons why it is undesirable to let a lawn grow to 4-5"
before cutting back to 2",
1.
2.

3.

C-18




5. Below s listed species and varicties Of grasses classificd as
northern and gouthern species vhich could be used in the turf
deaonatration plots.,

Northarn Spocics Southern Species
(Tennessee and llorthward)

6.

A. Bentgrass A. Bahia ;
1. Arlington 1. Pensacola
2. Colonial
3. Creoping B. Bernuda
4. Peancross 1. Bayshoure
2. Bradley :
B. Blucgrass, Kentucky 3. Everglades .
1. Arboretum 4. Ormond §
2., Coxson 5. Texturf f
3. Delta - 6. Tiffine ?
4. Geary 7. Tiflawn '
S. Merion 8. Tifgrecen
6. Newport 9. Sunturf
7. Park 10, U-3
8. 7Troy :
9. Windsor C. Buffalo _
1. Ft, Collins |
C. Bluagrass, Routh 2. Fays e
| 3. DNebraska %
D. Fescue, Red 4. VYoodward
1. Cheulings |
2. Creeping Red D. Carpet %
3. Illehze’ i
4. Olds E. Centipede '
5. Penalawn . !
6. Ranier F. St. Augustine
7. Trinity o ;
G. 2Zoysia |
E. Fescue, Tell 1, Meyer (
1. Alta 2. Erorald
2. (Coars 3. Flawm
3. Kentucky 31 4. Ruglawn
G. Ryocgrass
1. Amncal
2. Perennial

Maintain the plots in & unanner consistent with the neceds of ezch
Variables include differeat fertilizer nceds, waterinrg

species,
frequency, nowing height and frequency, and othar cultural practices.




LAYDSCAPE MAINITHANCE LABORATCAY EXZRCISE °

Develepine a Landscape Plan

I~trcluztion

Tals leboratory evcrcilsc should not be started until you have studied
scr2 0f the princivles of landscope decign and have studied actual exawplen
of good and poor plars in your coraunity, You nay develop a lardscape plan
for your hexe grounds or for a problem site assigned by your teacher, No
attespt has beoon pzde to include in this exzrcise the information you need
to develop a plan., You will nezd to refcr to a gocd refereace book ¢n
landccaping to got the answors to questions vhich arise during tha exercise.

Purpose
TOo provida a gulde for studants to use in developing a landecape ples.

Materials

1. Graoh paper with oae-eishth-, onc-fourthe-, or one~gixteenth-inch
squareas.

2, Drawirz beard, T-square, rulers, pancils, and tracino paper,

3. List of lundscapa sy;bols (attoched).

4, Liats of sirubs, treas, ground cover., and vinus grouped according
to use and size., Descriptions of varfous plants and their groith
habits.

Pruccdures
1. Iuventorylng and analyzing the present situsatica,

a., Drav to scale a layout of the lot shoudiig the house, walks,
drivaiay, entrauces, windows, and other structures,

b. Locate on your dreuinz thae plants presertly grouing on the
lot.

2. Deterrining landscape naeds,

a, Take an invaatery of fanmily iIntcrests and th2 physical and
environmontal factors which should influznce the final plan,

b. List the landscape neads vhich the final plan should help
nect,

3. Starting the leadscape plan,

8, On a fresh shaet of graph paper, dravw to scale th2 lot, hcuse
and eny other structures er plants vhich wili be a part of
the final pl-=

b, Divide loz ixto public, living, end scervice areas.

€. Mzale and label small cutouts viich can be moved from place
to place on your plan before they ere finally pasted or
dravn oa the plan.

d. Preopare a toble ghowing the characteristics, growth hobits,
and rature size of each plant you plan to use.

e. Have the teschar or other class members evaluate your tentae
tiva plzan.

C-20
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4., Completinz the plan, .

a. Drav in and lebel all edditions to your plan including plant
materials aa? landscape structures.

b. Have your fizal plen checliad by your teacher, your parents,
and an expericnced laundscape expert.

c. Develep a tinatable for waking the changes which must be made.

d. Dszvzlop a lict of materials to be purcliased and approximaie
cost,

o

Cailind A skl
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LANDSCAPE PLANNING SYMBOLS

Lines and positions

Boundaries

Proposed lines

Underground pipes - - T — = T T = T
Power pole C)
Structures
C-—— 0- ---0- - O - 1
Fences T Lo ¥ T
ZT 4 r//llr,j':':"z,/‘:"’_fz‘}77'/"") L S St
Drives Drive
| '
Walks ' Walk >
r Buildings
: .
3
gl T ———— e - ‘*\
E . .’._—p‘\.\*.“.‘” - /‘.—-—\
Streams ’"—-__‘“*‘-_~__“,~,r’//
. '”'-\
a———— - -\‘-‘ )
AR LR A RN I
Swampy or wet ground R e L I i el F A TR T e
' : Rl 15 ¢ Bt I e e R EEA N IR N (it R oy
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Plants

Shrubs (small, large,
grouping)

Trees (small, large,
grouping)

Evergreens (small,
large, grouping)

Hedge (formal and
informal)

Masonry materials

Concrete
Brick

Flagstone

Directions

North
Slope
Wind
View

Formal "

'oaoc.: :"'.9':"?“ 450080 ﬂ‘.&o';. _c’
€ e QNS AT R a0
RN PO S b ot e b b H
..I”'l L"l"'l L"’l l“[““l -1 I
Y y 3 AT
-__J—5 ‘L_,?j}‘ - J‘ ‘\f}—" - 'x._. ‘.\V\-—-J.
75 IS s o)
N Slope M
\ -
sy
Wind /™
-
View
N\ —

North
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SAMPLE LANDSCAPE PLAN

. -—;_'-t:—;\—xx-' =< Y A AL TRV S LR A VRAKA LW N Sy et -
§ 43*5335{&5 zzsgﬁbgzagi Service
Area

Private Area

e I K ﬁ?’ {2
Do " 4 )
= _‘_'~¢"4 '.‘.E S A

N public Area
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LAYDSCAPE MAYHTEANCE LASCRATORY EXFRCISZ

Balling ard Burlappine Youne Trees

Purpose
To develep the ability to ball aud burlap young trees for tranmsplanting,

1 Spsde

2., Fertilizor

3. Burlap (opened sunay sacks)

4. Cord (fos tylaz burlap)

5. Tens for wmarking treas.and 7d nails

!
!
l

Procedures
"1, Unless the tree is very &€::all you will nced to start preparations

for moving ¢u2 year in advaace in the spring,

a. Mark a circle avound the tree with a radius of ons-fourth of ,
the holslt of vhe tvee (a siz~feog trae nceds a clrele vith |
a radivs of 12 inchues, )

b, Just outside thils eixrcle thrust thoe spade full depth, follewing
tha outline of the civcle, %his will cut tha roots forecing
the treo to nahie more of thoa near the trunk, (Flgure 1.1)

c. Sprinile a cupful of fertilizer (all-purpose formwla) on the
grouid inside the circle.

d. Taz the trce to shew it has beon root prunazd.

2. On2 yecr later wheon the ground thaus move the tree using the

follouing precadure:

a. Pion to save e soil 1uiss (ball of earth) eight times the
thickness of thea trunlk, Excmple: a 1 1/2-inch trunk nocds
a 12-inch ball,

b. Dig e circular treanch around the tree and undercut it as far
es you can, (Figure 1.2)

c. PFaosten a corner of tha burlep sguare (an opcaed gunny 8ack) .
around the trunk,

d. Draw tha burlap dovm oune gide to tha base, tuck it under the
tree &5 fer os 4t will go, and push it into a tight roll,

e. Vorking {rca the opposite side, shove a sharp spade unler the
trec to cut the lowest roots and tilt the ball away freum you,

f. Pick vp the burlap from the botten and finish the wrapping.
Use nails to pin edges tojzotnor,

-8 Use a cc:ond plece of burlap to wrep the ball completely,

h. Loop heavy tuin2 arouvnd and und:x the ball and tie it firunly,

1. Lift th2 ball out of tiiz hole by sliding & stout plank under
ft. Do not attecupt to pull the ball out by the trunk,

v

1. Did pruninz the roots affect the grouth of the tree?

2. VUare the rcots concaatratad avound the base of the tree as a
result of pruniag the rosis?

3. Did th=a soll reoala compacted around the reots within the ball or
beeenz leosencd?




e
7/ /
Figure 1.1.--Root Pruning

Figure 1.2.--Preparing to Ball and Burlap
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LARDSCAPE MALUTFZANCE LADORATONY EXERCISE

Plantineg a Balled and Burlaopod Tree

Puccose
To develop @« proficiency in planting balled and burlapped trees,

1. Omne balled and burluppad tree

2. One staka 4'«6' in lennth

3. Two lengghs (16"-20") of rope, old garden hose, or pliasble
leather !

4. A shovel

5. A sladge hormer

Proceduces

1. Dig a hole with a 6-8 inch clearance all eround the ball and
decp cnouzh go that the plant will be at the samz depth as it
wad in th~ nurscly.

2, Place 2-3 inchen of fcrtile soil in the botten of the hole.

3. Set the plawt fu place with the buvlap s:ill around the ball of
earth, For lavgo tress, use a tarpavlin to lowar ball into hole.
Do not hivdle trce by the trunk,

4. Cut th2 siring end fold bael the top of the burlap.

5. Pertially £113 the hole with fertile soil ond thoroughly water
the plaut,

6. Finigh £1lling tho hole with just enougch soil to leave a saucere
shape surface araund tho bsse of tha tree.

7. Drive the stake into the ground azlongaide the tree and nzar the
base of the txcn,

8. Place the binding motecial (rope, losthor, or hose) near the top
and middle ¢f tho stzke., Tie the bluding material around the
stake to fornm a fijure 8. This sorves as e support to hold tkre
tree in place,

9. 1In poorly draiacd soils, place gravel in the bottom of tha hole
to insuve proper drainage.

Obsexvations
1. Is the tree the samoe height as {t we3 before transplanting?

2. I3 the tree set fizmly in the ground and w2ll supported?

3. Is the trea perfectly vertical? (In lecalities which have strong
winds predoninaatly from one direction the trce may te leancd
slightly into the wind direction.)
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LANDSCAPL MALITENANCE LABORATORY EXERCISE

Fertilizing Larse Trces

Purpose
To dcvelop en understonding of the necd for fertilizinz large trees
and to develop the skill involved in performing the job,

Mateovials
1. A predetermined acount of 12«6-4 fertilizer
2. A goil auger (pouvir or hand)

Procedures -

1. Mark spots for holes in concentric circles two feet apart. Make
the outer circle a few fect beyond tha overhang of the trez's
branches, Mark each inner circle tvo feat clozar to the trunk
with the innermost circle 8~12 feet from the trunk. (Sce figure
1.1)

2. Drill the holes vith the pawer or hand auger 18 inches deap.

3. Deternine the proper anount of fertilizer to be applicd by allows
ing two pounds 0f 12«G«4 mixtuve for each inch of trunk dicrmater
wmeasured at a point approximately 60 inches above the ground,

4. Divide the total nwaber of pounds to be used by the nuvuber of
holes drilled and apply an equal enmount of fertilizer per hole.

5. After placing fertilizer in holes, refill the holes with soil,

6. VUater the soil long eunough to &pply one inch of water to the
surface.

Observotions - -
1. Does the folliage begin to darken after a period of two days? One
week? Tvo veeks?

2. Docos the foliage cxhibit general characteristics of a healthy tree ®
after a pericd of two wecks?
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Branch Overhang

Concentric Circles
Fertilizer Holes

Figure 1,1 = Diagram of Pattern for Fertilizing Large Trees

Cc-29




LANDSCAPE MNATUTEUANCE LABORATCRY EXEXCISE |

Prunine Shrubsa

Purposcs
1. To develop an undirstanding of the principles involved im pruning
ornamental plants,
2. To develop the ability to prune shrubs to maintain normal grouth !
aad flowcring.

g

Mzterdalg
Cutting tools such as hund pruning shears

Proccdures
1. Keep the folloving factors in mind in pruning shrubs:

a. Each kind of shrub should be pruned after its mormal flowering
pericd; indlcating differcent shrubs will have to be prunzd at
diffcrent tiw:s,

b. Late surnidr and fall flouoring ehrubs should be winter-/or
early sprinzepruncd,

c¢. Pruaiang the entire sheud back to tha ground line should be ‘
resorted to cnly 4f tha shrub is old and streggly or if the .
shrub 1s gecwm for fts winter twig effecc,

2. Prune the shrub back removing a maxisum of one-third of the old
wood in eny one yeor.

a. Figuro A shows a thice~to four-~year=-old shrub,

b. Pigure b shows proper pruning of shrudb with subsequent greuth
(h22ding back effect).,

c. Figure C shcws an improper m:thed of heading beck. This type .
of pruning will ceuse unaven flcirering &nd an unnatural habit |
of growth, )
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Figure A
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LANDSCAPE MALITENANCE LATORATORY EXERCISE
Pruning Hedees

Puiposes
1. 7o develop an understanding of the principles involved in pruning
orna.acntal plants,
2. To develcp an understanding of the pruning practices used to
maintain a ceopact habit of grouth with hedges,

Yaterials
Sieazrs or hodge clipper

Procedures
1. Kezp the follcwing factors in mind in pruning hedges:
a. Hedgz pruning should be done several times durinz the grouing
season.
b. The first pruning sheuld be donz just bafore grcuth starts
in the spring. This pruning chould cousist of cutting back
the hedge a little less than the doesired dimensioas so that
it will oot grow too rank.
c. The last clipping ghould be six waeks prior to cold weather
to permit new grouth induced by clipping to mature properly.
d. Slowegrowing plante, such as evirgreens, require only oaa
clipping vhich is donc after growth hzs started in thae gprirg.
2. The shape to ulhich the hedge is pruansd determines its general
appearance and ccmpactness of grouth, Figure A shows the right
and wrong vays to prunc a hedgze. The objective is to permit as
nuch light as possible to reach the lewest branches to stinulate
vegetative grouth,
3. Prune the hcidge with the sbove factors in mind.




Good Good

Fair Poor

Figure A.--Hedge Shapes
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LANDSCAPE MAINTENANCE LABORATCRY EXERCISE

Pruning Mature Trees

Purposes
1. To develop an undcrstending of the principles involved in pruning
orvamantal plants.

2. To develop skills involved in the proper pruning of mature treas.

Materials
1. Cutting tcols: lcpping shears, hand saw, or pewer saw
2, Tree wound dressing (or sultable lead paint)

Procedures

1. 7Trezs should be pruncd in late winter or early spring.

2. Select desired liuds to be cut. i

3. Undercut the lisb a foot from tha truunk of the tree until the saw
binds, Sez Cut #1

4, The sccond cut is mada about 2 inches past the first cut. This
enables tha limd to break without daraging the remaining bark.
Sce Cut #2

S. Tha third cut is rade parallel to anl as close to the trunk of
the trez as pocsible, Figure ) sliows the right and wrong way te--—
remove large lirbs,

6. Apply wourd dressing to wounds two or more inches in diameter,
If a cormorcial preparation is not available a good grade of lead
paint (with lambblack added to wake it leas conspicuous on the
tree) nay be used., A new coat of dressing should be applied ouce
a year until the wound heals,

-
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LANDSCAYE MAXNITENANCE LABORATORY EXERCISE

Pracing Trees and Linmhs

Purpoce
To develop the kaoulcdze and ckill necessary to brace newly transe
planted trees, old trecs and weak limbs,

Prezodures
1, PBracing trees (over two inches in diarmater)

a. PFor trees more than twd feches thick at the trunk use three
guy wires. (Sca Figure A)

b. Anchor thesze wires t- stakes diiven in the ground around the
trae at distonces te make an equilateral triangle,

¢. Where the wirea touch the trunk (just abova a louer lird) run
them through a scction of old kose. This kecps the wire fronm
cutting tha bark.

d. Tighten the guy wires so there 13 enough teasion to hold thoe
tre¢ alost rigid in a gale,

2. Bracing trees (under two fnches in diaveter, rewly planted)

a, Select a stake (2 x 2 luzbex) long enoush to be driven into
the ground two feet deep and still have enough stake above
ground to rezch halfway up the tree.

b. Drive the stzke into the grouad as close to the trunk as
possible on the windward side. : ;

¢. Tie the tree to the stake in three places with leather, rope
or other material which will not cut the bark. The trunk
may be wrapped first and then tied with wire. (See Figure B)

3. BPracing weak limbs -

&. Linbs may becems weak as the trece grows older and the 1liubs
grow heavier., 7This i{s eapccially trus for trees which have
& major Vecrotch at the first two limds,

b. If the linbs necod bracing, they may be cabled or bolted or ’
both., (Sce Fizure C)

c. To cable two limbs fasten an eye bolt through each 1lirb parallel
to the direction of pull. MNext, fasten & steel cable to each
eye bolt and tighten until snug.

d. To brace a V-crotch by bolting, drill a hole slightly larger

| than the bolt through the major limbs st the base of the
V-crotch. Insert & long bolt and tighten securcly. It may
be necessary to use extra large washers or special curved
plates on ecach end of the bolt to kecp the bolt froa pulling
through.
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LANDSCAPE VAIUTEIIANCE LABORATORY EYERCISE

Fspalicring

Tutroduction

Espaliering is the art of training & plant into a definitc
pattera.  Au espalier is a shrudb or tree treated like a vine and trained
to grocw flat along a wire, railing or trellis. %he wire, railing or
trellis {s also reforred to a8 an capalier. Espallers are many times
grown along the side of bulldings,

Dwarf fruit treces are popular eapaliers., They are especially
suiteble for smaller gardens. . Apples, pears, apricots, cherries, and
pluns are favorites for training as espaliers., Dwarf forns of all five
trees are available,

Although frult trees ere usually ot coumercially growm as
espaliers in the Unitad States because of the citensive pruning labor
vequired, espaliers are viry actractive as ornumautals, Frult trecs are
most often chosen and trainzd as ecpaliers because ecpaliering expodes a
naxinun of brauch surfece .to the eun, and therefore enhances heavier
£lover and fruit produstion,

Espaliers are formad by bending and tying succulent shoots into
a desired poaition and by proper pruning. The purpose of an espalier is
to obtain some predetermincd chape in ordsr to achiove greater productivity,
quality, ease of culture or beauty. Spceial attention nust be given the
copaliered plant in the formative ycars to obtain the desired shape.

Supports must be strong enough to support a fruit-laden espalier,
They should also be bullt to last., Wood trellises should be treated with
a preservative guch a2s peata or copper naphthicnate, Galvanized pipe can
be used as postz and l4-gaze galvanized wire stretched! tightly oa turn=
buckles can be uscd es trellises. An outline of the procedure used to
train a plant into a definite pattern is presented on the follouwing two
pages.
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A. At planting time, start to train a
carefully selected young tree.

1. Cut off the top of the leader
as shown in Figure 1,

2. Leave three well placed buds
or branches. (The two lower
branches will be trained
horizontally, the top branch
or bud will become the leader.)

3. Remove all other branches or
buds,

B. During the first growing scason,
- gradually bring the bottom tier
of branches to a horizental posi-
tion and strafghten the vertical
branch, Cautfon: Too rapid .
forcing of branches into position
may cause injury,
1. Remove all growth on the trunk
below the bottom laterals,
2. Don't pinch the bottom laterals.

C. During the first dormant season,
cut back the top of the leader
below the middle wire,

1. Keep the lower branch tip:
tied to the wire to keep the
branches growing horizontally,

2. Prune the terminals of the
bottom branches only for bal-
ance, .

3. Cut back the vertical branch
below the middle wire and retie.
Cutting back the vertical branch
below the second wire and prun-
ing the laterals prepares the
espalier for the second growing
season.

Viira Trellis

Figure 1. Trai ing and pruning at
planting time,

Tie to strairhten
;/vertical branch

P4
Slovly train\ \

branch horizon-
tally

Keep tied /
in position

Figure 2, Traiiing during the first
growing season,
]
Branchecd latera:
that was vinchec
first growind\&- --.’k*,fCut back
:gi "% “¥~Branched
2 )“’ P ,_(__.-lateral(pruned)
h * i M:“ :é'g-
Unbranched Y\ Unbranched
lateral, not lateral that

ninched the firet

is pruned
growing season

Figure 3, Trairing during the first
dormant season,




D.

E.

During the second growing season,
train the second tier branches in
the same manner as the first tier
branches were trained during the
first growing scason,

1. Fruiting spurs will now begin
to form at the base of all
laterals below the sccond tier,
These spurs will produce fruit
next year,

2. Cut back shoots on the laterals
to three buds. Basal buds will
become fruiting spurs,

3. Tie and train second tier

_branches.

During the second dormant season,
cut back the vertical branch below
top wire. Prune the second tier
laterals in the same manner as the
first tier laterals were prunecd
during the first dormant season.

1. Cut back and retie the vertical

"branch to the top wire.
2. Keep tips ticd horizontally,

Continue a simflar training proée-
dure in following vears, fitting
the tree to the space,

}(/Tie'vortical
branch to wire

4—"rinch out tips
of laterals

#Terninal -
.

Figure L. Tra‘ ning during the second
growing scason.

Q Head back and

Cut back
ub DacK ~ retie

4-tiranched
laterals (Pruned

pinchrd sccond

growing,scagon. ) A
-*—dhi??:;r*"‘~§§. _ -*;5;545445::
Prunod, séconid- <)\ X"nbranched

roying seagor .\;J( lajerals (Truned
Ny 3 4 \\,W

,7—' PN L}‘!‘

Lateral ui{‘\ ‘driﬂteral side
branched side shoots shortened

shoots

Figure 5. Treining during the second

dormant seasor,

Other Shapes of Espallers
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PLANT PLOPAZATION LARORATORY EXERCISI

Softuood Cuttings

Purpoage
To daaoustrate a rothod of cuiting softvood taken from mew grouth or
softinod at the tip of branches.

Materdals
1. Knife
2. Pifteon 4" pots
3. Peat noss
4, 1Mediun (sand or vermiculite)
5. Labels
6. Junipar, dogwood, lilac, spirea, azalea, or holly

Procedures
1. Place ona-half inch of paat ross in bottoa of the pots.
2. P11l pota with madiuy, one half fuch from top.
3. Cut 15 tips threz inciizs long just below ncde.
4., Rajpove all leaves except top three. Leave all petioles,
5. MNake decep hole in center of pot.
6. Insert cutting three-fourths to one inch deep in medium.
7. Place coapleted pots In coldframe or hotbed and add water as
often a3 n2eded,
8. Label es to variety. \
Observations and Suc~estions
1. Softwood cuttinss are taken from both deciduous and evergrecn
woody plants.
2. Cuttings froa deciduous plants are tcken before or fimadiately
after the new shoots have ceased to clongate.
3. Cuttings from broad-leaved evergrezns are usually taken in the
fall or early winter.
4, 1f plant material is ripe, it will break clecan when snapped.
S. Test your cutting material before nmaking cuttings to see if
they will snap clean,

Questions
1. vhat are petioles

2. VWhy do you use tha tips of plants for softwood cuttings?

3. VWhy are the cuttinzs taken just belew a node?




PLANT 2RODACATION LAJORATOXY EXERCISZ

Sinple Layaring

2repoaz
To dmzmoastrata a mathad of layering vhea the plant s low, swezping,
and can b2 baat to the ground easily. Simple layering can be used ‘
oa plants that do not come trua to type when growa from sezd, do not '
graft easily, or do nct root readily frca sten, leaf, or rooting .

cuttings.

1. Peat f
2, Sand ;
3. Knffe

4. WUoslden peg or vire wickat or stone

5. Rose, rluoiodendron, or honsysuckle plants

Procodures

1. 52fore making a sitple laysr, work peat and sand {nto thz sgoil
vhere the branch will be layered.

2. Begia the layoring oparation by wounding the branch.

3. Make a slznting cut two fnches leaz on the upper side of the branch
about 12 inchas from the tip. Dust the cut vith rootiag stimulant,

4. Fasten the branch to the soil. Pia it dowm between the trunk and
the cut with a weaden peg or wire wicket, or weight it with a stone.

5. After the brench is pimncd to th2 soil, bend the tip upright. As
you do this, tuict the dranch as if you were turning a screwdriver
one-half a turn. This will open the cut.

6. Place a secornd peg or pin over the branch dirvectly at the point
of the cut.

7. Cover tha pegged branch with several fnches of soil into vhich
peat and sand have been worked, o

8. Mound the 90fl around the upturned sten so the wound is three or
four {nches underground. Pack the covering soil firmly.

9. Mulch the soll ovir the layered branch with straw or leaves,
Vater frequently; kezp the covering soil noist.
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Obgervations

When the layer has forred roots--the following spring for spring-
layered branches coc th2 s2cs.ud spring for fall-layered branches--cut the
rooted branch free £from the parent plant,

Leave thz new plant in plaze for two or three weeks after it is
severed fronm the plant. This will give it tixe to recover from the shock
of being cut. Then transplant it to a nursery bed, where it should be
tended carefully for a year.

Note: Sirmnle Lavorine is cuployed only vhen the branch is low,
sweeping and can be bent to the ground ecasily. It is layered by burying
the wounded part in the ground,

Questions
1. there did new roots dsvelop on the plant propagated by simple
layering?

2. Whet effects do rooting stimulants have on plants propagated by
layer:ge?

3. Nama three other plarts which could be easily propagated by
layerage?
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PLANT PRCPACATION LABORATORY EXERCISE
Atr Layering

Purpase
1. %o show hew roosts are forgad by air layerins.
2. ‘to shiow how to raprcduce by air layorinz plants that are too
large to root,
3. To show how to repecduea by air layering plants that do not
readily rest in a propsgating bench,

l'atorials

Gty o A BangBonie B

1. Oaec or two ficus plants that have a ninlrmw of seven to elght
leaves each (Alternate use: philedoadron or croton)

2. FRooting comound (hormelin tuvo or cutstart xux)

3. Vet onhﬂvnam'noas--loo perecent saturated (Scak in water 24 hours)

4, Aluinnr foll

5. A‘ 83:’? tsﬁifq

6. Swmall assuacce bottle

7. Pots for planting new plants

Procedures

1. Salect a ficus (rubber) plant vilch has a ninirum of seven to
eight leavas, ,

2, Cut off ona or tiw nlddle leaves in tha scnl=hardiood éq
or grean tigcsue even vwith the stcna., This will \/
allouy room to worl,

3. HMake a 45-60 degree engle cut upward threugh a
nade, Tha cut chould be approzinntely threae Q:S’

fourths the dizriator of the gten,

Cut off tuo leaves

Upvard cut
659 = 60° at node

4. Carefully open the cut slightly. [I9 not break the stea, Duat
the rcoting compound (nz) irto the cut with the squecze bottle,

5. Take & hanr.ful ef wat sphegaum moss, rress the sphagaum ::.:s
upward erownd the cul end squseze out tha excess water, The vet
cphagaua 1935 £hould edmpletely cover the cut, It should forw
& ball approxirmately tw> and oan-hzlf to three inchas in diancter
et tha widest psiat and be three to three end onesehalf inches in
length,
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6. Secure a double layer of aluninum foil and cover the entire maso
of wet sphaguun m2dss, Squeeza at the botton and the top to
elininate light and prevent loss of noisture., Block plastic
way be uoed in place of aluainum foil,

o LTI ‘(‘-" .

7. Maintain the plant at an oprirum 809-55° F. tenperature, At 75° F.
the plaat will reot, bus it will take longer,

8. At the end of 30 d - ., remove the foil and check for root forma-
tica, If roois axre present aad well developed, they will be
growing cut of the sphegnun,

9. If the plant is we2ll rooted, cut it off below the sphagnum and
pot it up.
Obcervatiers and Quasticns

1. GCbservce the parcat plant for two to three weeks. VWhat changes
can you cbeerve?

2., VWnat wes the effect on the parent plant of rcnoving the upper
portion?

3. List the obgservad differences between the parent plant and the
newly rosted plant,
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2LANT 2RCVAIATION LABORATOLY ZXXZZCISE

Rooting of Talanchsa Pinaata {Bryophyllum)

Puzpose
0 shoa tha cifocts o rodtiang dryophyllua by leaf cuttings and
terminal stz cuitianss,

Yateriala
1. Rooting wmodium of sand or 65 percent peat 1moss end 35 porcent
gand
2. Six or elght Bryophyllum plants

Preendures

1. Take sin or elght terminal atem cuttlngs. Stick them in sand
or in a nixture of 85 porcent pezt mass and 35 percent sand.

2. 7Take gix ox elight Bryophyllum leaves eid make one-half inch
cuts o glits aveund tha nargins of the leaf, Lay these leaves
on the surfacs ol the mzdiuna, Then place jusy enough madiunm ca
th2 leoaves to kzep then in coatact with the medium,

Questions

1. Uhat was the result of sticking the terminal stem cuttings? _

2, Notice the rultiple grouth on the leaves uhere the cuts vore
made. What causes the nultiple plant development?

3. Can this phenomenon be duplicated ia roat othar plants?
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SLANT 2RO2ASATIOLN TAZORATORY XIRCISE

Bud and Cleft Graftine

daudastrate th: nathods of had and cleflt grafting.

On2 very shacp knife

One grafting tool

Several rubber bands or a2 nerroy strip of white shectinz

Crafting wai or tr -e coating compound

Several bud sticks

Several pleces of stock about 3/16 to 3/8 inches in diamater
o2 bulding and 2 to 3 ianches fu dlaacter for claft grafting
Tha laagth should be at leact 3!,

Sevaral wadge-shapad scions

Part T~~3ud Grafts

Procedures

1,

J.

6.

7.
8.

Cut the bul sticks from the dazired variety. The buds should

be plump but dormunt. Cui off the leoaf about one~fourth of an
inch from tha bud., The plece of lecaf stenr that 14s left prokects
thz bud and is vs2ful as a haadle for holding the bud. (Figure 1)
Uzdng a vecy sharp kulie, make a T-zli:ped cut fu the bark of the
stock, Bezln the cut of the T n2ar the ground line and cut upward
about onc inch. Than make the crosscut at the top of the vertical
cut. The crosscut should exteand about on2-third of the way
around the stock. When making the T, cut cnly through tha bark,
not into the wood (Figure 2 & 3)

Use the polnt of your knife to 1ift the bark along both sides

of the vertical cut.(Figure 4)

How cut the bud, Start the cut about one-fourth of an inch

below the bud, (Fizure 1) Cut uncer the bud only decp enouzh to
take a thin sliver of wocd, After the knife blade passes beneath
the bud, angle the cut outward to remove the bud with a shield of
bark about threc~-fowths of an inch long.

Insert the lower port of the bud shicld into the T cut. Then
push it dovm so the cut surface of the shield is flat against
the.wvood of the stock., (I*igure 5)

The bud shield should be completely enclosed in the T cut., If
pact of tho shicld protrudes from the top of the T, cut it off,
(Figuce 6)

After the bud {s incerted, vrap the cut with a plece of rubber
band or a narrow strip of white sheeting., (Figure 7)

Take three or four turns below the bud and again above the bud,
Do not cover the bud with wrapping.
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9. Three to five wecks later, cut the wrapping away; the bud should
be united with thz2 stock in this tine,
Nete: Make buld grafts any time during the growing seasom when
the bark of the stock will peel easily from the wood and dormant
buds are avallable, -
10, Buwls usually recain dormact until the nexnt geason, In early spring,
cut off the top of the stock plant just above the bud, This will
force the bud to sprout; all growth frea the bud will ba sindilar
to the bud source plant, (Figure 8)

Pert Il-«Cloft Grafts

Rroceduras

1. 7To prepare tihe stock, saw it off squarely at the point where you
vish the graft to be, With a grafting tuol, split thz ead of
the stock to a depth of two or three inchas, (Figure 9) Place
the vadge end of the tool fn th2 split to hold it open, (Figure 10)

2, Now propare the scions, With a sharp knife, carefully trim the
butt of each scion to the shape of a widse, Begin the cuts on
each side of the lowast bud, The wedze should ba bevelled in two
directions wvith the wood on the lowest bud side a little thicker
than thae opposits side., (Figzure 11)

3. Insart the scions in the oplit steck, with the lowast bud to
the outside. (Pigwre 12) Tha ccablum layers of the stosk and
scion should be in contsct naar the outside eldge, (Pigure 13)
Figure 14 shows the incerxect way to place scions, On the lower
side the cerblum layers ava't matched and oa ths epposite side
the scion has the beveled side to th: outsida and it should be
on the inside,

4. VWhen the scicns are in place rciove the wadge (Figure 15) end
coat the wound with tree dressing coupound, (Picure 16) Pressure
from the split stock ghould be sufficiont to hold the scions
tigutly.

Obzezvations and suscestions .
At the end of the first growing scason, inspect the scions and cut

off ths weaker of the two., Cover the stub of the weasker scion with tree
coating compound,

Quastions.
, l. What is grafting?

2. What are the two basic kindas of graits?

3. Uhat is the graft union?
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4.

S5,

6.

7.

9.

10,

11,

12.

13.

14,

15.

What is meant by groft fncompatibility?

What factors influence successful grafting?

What are the reasons for grafting?

What is budding?

When 45 the best time for grafting? Why?

How doea cleft grafting differ from stub grafting?

What is bridge grafting?

What are some limitations of grafting?

How do the scion and the stock grow together?

Should the dimeter of the stock bz greater then that of the
scion? Why or vhy not?

What is the primary function of waxes in grafting?

What is the main advantage of cleft grafting?

2
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PLANT CROWTH AND DEVELOFMENT LAZORATORY EXERCISE

Sead Carivnation in Different Media

Purpose
To show the effects of different media on the rate of seed germination,

Materials
1. Tomato, corn, marizold, snapdragzon, or aster seads
2. Five small saad flaks 6" x 8"
3. Samples of ma2lia to £111 flats:

a. Clay

b. Mixturec of tvo parts soil, one part sand, end one part peat

c. Soll !
d. Sand ‘

6. Vermiculite

Proceduces :
1. Construct fivs 6" x 8" flats, i
2. Prepare madia by crushing luwps and nixing vhen ncceesary.
3. Fill flats with five diffeorent wmodia, |
4, PFirm media and mark off furrows to a depth of three tines the *
dianeter of tha se:d, ’

S. Plant sealds in clay madia,

6. Plant seeds in tuo parts soil, oac part send, end one part peat
f2dia,

7. Plaat sceds in soll wedia,

8. Plant seads in vermiculite miedia,

9. Ubserve scel germination and growth end record results at weekly

intervals,
, )
‘— b —>
2pt soil
Clay 1pt sand Soil Sand Vermiculite
. lpt pea‘b 1

o

Quecstions )
1. In vhich of the five media did the secds germinate and grow best?

~—

2. VYhy 18 a clay soii-gggﬁkfor holding water, whereas €and 15 not?

~—

3. %ow did the secds zg;aiaﬂ:e and grow in verniculite?

C-52




Purpose

PLANT GROWTIl AYD DEVELO®KEST LAEORATORY EXERCISE

Pre-Soakine Seed

———

70 show the effects of pre-gsosking on secd germination and seedling
erergence.

Materials

VDT o S vt S

l. Fifty each of touato, corn, and suzet pea sceds

2. Thvea se2d flats with a nedia winture of tvo parta so2il, one
part sand, and ona part peat noss by volune

3. TFour petri dishes with covoers

Procedures

1, Sock ten of cach of the three kinds of seeads in cne petri dish
for 24 hours, S2¢ds should be completely covered with distilled
water, (T2p water can be usad i1f distilled water fs not available.)

2. Soak ten more of each kind of sceds in a petrl dish at intervals
of 12, 18, and 23 kours later., T2n of each of the threce kinda
of seeds should not be soakid. These seeds will serve as a chack,

3. Plant the sezds that have soaked for 24, 12, 6, and 1 hour et the
gem2 time, Remove the execess water by placing the seads on
paper towels, On the average, plent to a depth of thiee tiwes
the diarnzter of the seed,

Lorn Swect Pea Tonato
Leupth. of scaking Length of scakingz Lenpth of gsoaking
24 hrs, 1 kr, 24 hrs, 1 hr, 24 hrs, 1 tbr,
12 hrs, None 12 hrs., Fone 112 hrs, None

6 hrs, 6 _hrs, . & _hrs,

4. Keop the media fn which the secds are planted uniformly moist and
in & warn place. 7This can be donc by woistening the medium in
the seed flats after sowing and than putting a cover over thom
80 the surface does not dry, or the sced flats can be left uncovered
and placed under a misting systen,

Queations

1. Vhich of the pre-soaked groups of towato seads germinated and
emerged first? - o Last? _

2. Which of the pre-acaked groups of corn 3eads gerulnatad cad
emarged first? Last?

3. Vhich of the pre-scaked groups of sucet pea seeds germinated and

energec first? _ Last? _

GO By A gy oy s
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4.

Accouvat for or cxplain the diffcrent rates of germination in each
sead group?
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PLANT GROWIIl ATD DEVELOPIIENT LABORATORY EXERCISE

Effects of Different M2dia on Rooting

Purpoge
To show how rooting of terninal cuttings is influenced by different
media,

+  Matorials

'an D 2ot

1. Filve medla and mcdia nines sufficlent to £f111 five flats with the

follcwing:

a, Perlite

b, Verialculite
¢, Soil

d. Mix of 35 percent sand and 65 percent pzat 1038
e. Mix of 70 perccat peat mocs and 30 percent perlite

2. Twenty-five toerminal cuttiugs of chrysanthemwis, philodandreas,
geraniums, or carrctions
3. Five flats

Proceduras
1. Fill each flat to a depth of 4~3" with different mzdia or wudia
nixes a3 follows:

Perlite

Vermiculite
Soil

Mix of 35 percent eand anid 65 perceat peatmoss

Kix of 30 percent perlite cud 70 percent peatr.oss

2. Thoroughly water cach nedia 24 hours prior to the time the cuttings
are to be stuck,

3. Ask the instructor to demonstrate the procedure for making terminal
cuttings on one of the following plants: chrysanthemums, philo-
dendrons, geraniums, or carmations,

4. Select one of thz above plants, toke the euttings and stick five
cuttings into each media or madiz mix, The cuttings shocld be
stuck ivmsdiately after being sevared from the psrent plant., If
this camnct be done, the cuttings should be syringed and kapt
molst to prevant vilting,
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3.

6.
7.

In the event that the cuttings are not under a mist, syringe at
least once per hour for two days to give the plonts a good stort.

Label each flat. Ynclude date, name of cutting, and rooting
nedia,

During the second to the fourtooenth day, watering mathods will
vary with veather coaditions, During the surmizr the cuttings
ghould bo watered-in wall and than misted pericdically for several
days after planting, This reduces wilting end allows the cuttings
to start in grouvth rore ropidly, Vhon planted during the winter
tha cuttivss should be spoteuatercd, defiunitely leaving dry arcas
batween plants, %his allows thz soil to dry more rapidly, and
rodt grovuth will be ‘faster,

Oozecvaticns

1.

Check for rate ard purcent of rosting at the ead of the first
ten days by .carvefully rendving one or tuo plants frem each
media nix. Celloused tissue and a snall nunber of primary roots
shionld have foroed,

Coupare and rank the rate and percont of rootiny in each modia
or m2dia mix, and record your obscyvations in the tables belcis,
Carefully repiacc thie cuttings after cbservation,

- Rate of Rooting

10-5zy Y4~Day_
Fastest rooting lst
2nd
3rd .
4th

Slcwest rooting S5th




Percent of Rootinz

Media or Madia Mix

10-Day 14-Day
Hignest perceat 1st

2nd

3xd

4th

Lowest pevcent Sth

3. Chzck again for rate and psrcent of rooting in each madia or
nzdia mix at the end of fourteen days, Rank and record your
observations in the above tables,

4. At the cnd of fourteen days or at tlie time all cuttings have
conmpletely rosted, remove all cuttings and pot up.

Quastions -
1. In which 1adia or nedia nix did the cuttings root fastest?
Sleuest?
2. 1In vhich madia or uedia nix vas root formation msst highly
developad? Least devaloned?

3. What media or riedia wix 15 best for rooting terninal cuttings?

-8y L
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PLANT GROWIH AND DIVELONENT LABORATORY EXERCISE

Effects of Rocting Cowounds oa Reoting

ucrpoie
To shey how rooting of teynminal cuttings 13 influeaced by different
concentraticns of a rooiing ceampound,

Yatezials
1, One flat
2, Verniculite
3. Thirty teroinal cuttings of chrysanthimms, philodendrons,
geraniuvms, or carnations
4. Differvent comcentrations of a rooting cempouad (llormodin 1, 2,
or 3 or Cutstart X, XX, or XXX)

Procriures

1. Thorouzhly watece the madia 24 hours prior to the time the cuttings
are to be stuck,

2. Ask your inmstructor to demonstrate the precedure for paking
terninal cuttinzs on ona of the follewing plants: chrysantheouna,
philedendrons, geranfuzs or caraations, '

3. I1f Borncdin is being uscd, place ceancentrations of ;, Hz and H3
powlers on saparate pleces of papar, '

4. Sele:t one of the sbove plante, Msike 10 cuttings. Dip the bases i
of tha cuttings ia the Hl poaler, Tap the excess powdder of the
cuttinzs as too nuch may retard root formation.

3. Stick the 10 cuttings in the vermiculite mix.

6. Repeat the zbove procedures using I, and H, powders, You should
end up with 10 cutiinss of three differc¢nt Horzodin concentratiocas.

7. 1If the cuttings are mot under a mist, syringe at least once per
hour for two days to give the plants a good start,

8. Lzbel each set of cuttings, Include date, nen2 of cutting, and o
Hornmedin conccutration,

9. Durlng the second to the fourteeath day, watering mathods will

| vary with wzather conditicas, Durinz the summar the cuttings
should be watered-in well and then nisted periodically for several
days after planting. This rcduces wilting and allows the cuttings
to start in growth wore rapidly.

When planted during the winter the cuttings chould be spot-vatered,
definitely leaving dry areas betwsen plonts. This alleows the sofl
to dry more vrpidly and rost growth wiil be faster,

Ohsexrvations
1. Clock for rate of rooting at the end of the first ten days by
cavefully reroving one or two plants fica the redia, Calloused
tissue and a s2all nizaber of primory roots should have fermed.
2. list the Formelin concentraticn that 4nflucnced the best root
forratioa,
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Hoxy:odin Conceatration

a.

b.

Ce

d.

3. Check again for tha rate of rooting at the end of fourteon days.
Again list the Hornodin concentration that influsnced the best
root formatioa,

14 Days

Hornadin Concentraijon

a.

b.

C.

d.

4., At the end of fourteen days or at the time most cuttings have
completely rooted, remove the cuttings and pot up. Record the
percent of cuttings that rooted in each Hornodin concentration,

Percent Cutiivas

Rormodin
Concentrations
n1 % % % %
H2 —h —_ % ——k —
H3 —— —k I, —
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PLANT CGROWZil AiD DEVELOPUEIY LAZORATORY EXERCISE

Effect of Lzck of Nutrionts on Plant Crewth

- pripntin--N

7o ghow tha effcct nutrieant deficiencies have on plant groutt.,

Yiateziale
1. Deficient snd sufficient plent growth sots 210A 1710 frea:
Geneval Diolozical Supply House Iuncouporeted, 8200 South Hayne
Avanunz, Coicopo, Illivois 60520,

Solutions made fica these sets cdn ba used in plant experimonts
to dexonstrats tha effects fraa the lack of one impertant elemeont.
The chenlcals ia cach ses will wake up nine quarts of grouing
soluticn, A divection sheoet ceacmpanies each set.

The matevials cousist of elglhit sets; a sufficient or control get
and nets daficicat in caleiun, droa, potassiuvm, magoosiun,
nitrczen, phwaphorus and sulfur,

2. A nutriest free o sterila growing nodiwn, Exzuples are sterile
cinders, silica, vilte salt eand o salt-fres pure quartz sand
vashaod in distilled water., Vermleulite caa also be usad,

3. Five to ten gallons of dietilled water. (Awount depends on size
of contalnovs, nwuber of plants wscd, ond &nount of sand to be
washed., Distilled woter should alzo ba uscd to water the
experinental plants in addition to tho nutrient deficilent solue
tions.)

4. Sixteen containers in vhich to groir the exporimental and control
plants., Fxzamples inclule new unglazed flower pots or glass or
crockery veascls vhich pernit boctem drainage,

5. Sixtcon healthy young wonocotyledonous plants and sixteen healthy
young dicotyledonows plants, All plants shiould be uniforn in ¢
size. Corn is a good monocotyledontus plant and petunicss, snep-
dragoens, besonias or tomatoas arce good dicotyledonous plants to
use,

Preocedures

: 1. Select sixteen conta’uners, Wash with distilled water to re:ove
all nutrieats if the coatainers are rot nazw,

2. A nutrient frec growing madiem 4s necded, 1If sand or silica is
used, no vaching is nacded,

3. Place the nutrieat free growing madium in the sterile coatainera.

4. Carefully traasplant tuo monocotylelonous plants in each of the
elght coateinora, Plant two dicobtyledenous plants in each of the
reralning elgnt conteinara., The rocts of the plaats should be
vashed in water to receve all podium or 80il and then be washad
with distillid water to avold the prrscnce of any rutrients,
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3.

Label each pot. Included should be date of transplanting,
dicotyledeonous or rionocotyledonous, and the nutrient solutions
to be addCd: cc-?:?lete, 'C&, "FG, "K, .I!g. -N. .P. and .s.

6. Mix nutrient solutions as directed with distilled water., Make
sure the nutrient solution containcrs are properly labeled,

7. Apply the nutrient solutions irmediately after transplanting
and thereafter as neceded, usunlly every second or third day.
(Make sure nutricnt solutions arc epplied to correspendingly
labeled containers)., At intervals betwcan application of the
nutrient soluticn, the plants should be watered with distilled
water,

8. Maintain the plants in a uniform environment,

Obaexvations

1. After transplauting and applying the nutrient solutions, measure
the helght of the plants in each container aad record,

2. Measure and record the helght of plants at intervals of one week

for a period of four to six wocks. Crouwth curves can be set up
for plants in each contsiner as follows:

PLANT HEIGHT

(Inches)

1 ¢ 5 APV SRR RO I

RV Ny N

WELXS

(Exawple) Complete nutrient solution minus phosphorus (~P) on
monocotylzadonous plant,
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3. At the end of the two weeks and at the end of four weeks list
the obgerved dcficiency symptons of each container.

4. Compare the observed deficiency symptoms on monocotyledonous ‘
and dicotyledondsus plants for each nutrient deficient solution.

Questiong
1, Did eny of tha plants growing in nutrient deficiesnt solutioas
exhibit as much growth as did the corplete nutrient solution?
If so, vhich ona (5)?
Which plants most closcly approached the height of the plants
grooing in the cemplete solution?
2. Were any of the plants daad after six weeks?
If so, which ones?
3. vVhich plants, monocotyledoaous cr dicotylcdonous, exhibited
deficiency synptons the best?

4. List the funsiions of each of the folleuing in plant grouth:
calcium, irom, potassium, magneaium, nitrogen, phosphorus and
sulfur,
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PLANT GROWINl AlD DEVELOPHENT LASORATORY EXERCISE

Effccts of Different Waterine Intervals on Plants Growing in
Difforent liedia

Purpose
To show how different watering intervals affect plants growing in

different mcdia,

Materinls
1. Fifteen clay pots
2., Fiftcen geraniuvm plants
3. One pan threc to four inchcs deep vhich is large enough to hold
three pots ‘
4. Thre2 types of media
a. Sand
b. Sand and perlite mixtuwre
¢. Peat 1moss end vermiculite nixture

Presedures

1. Select fiftcen geranium plants. Replant five geranium plants in
each of the tlhires rodia listed above.

2. Label cach pot, Include namz of plant, type of modia, date of
traasplanting, end interval of watering.

3. Fill the pan three inches desp with water. Place geranium plants
growing in cach type of redia in the pan. This will provide a
mediv that 4s saturated 100 percent of the time.

4. Place plants in the order sugsested below and follow the watering
schedule, When water 13 applied, give encugh to saturate the
whole r:s3 of soil thc:anghly., Maintain at a 70° F, temperature.

Watering Schodule

Media Peat and
Freauency Sand Sand and peat Verniculite

Saturated 100%
of the tire

O O

Pan filled with 3" of water

O O
Q O
O O

3. Follou the watering schedule listed above for a period of three
to four woeks., Thne media saturatcd 100 percent of the tire can
be raintained by keeping thz pan filled to a three-inch level
vith water,

Three times per day
Once per day

Once every two days

OO0 O

Once every four days
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Lol

stiong

1,
2.

Which watering interval resulted 4in the optimum grouwth of
geraniuns?

Which type of m2dia provided optimva geranium growth?

3.
4,
LR

Fhich wedium providad the best drainape?
Wadch radiun provided the best aorazien?
Which nadivm provided the best wuter-holding capacity?

A T L

6.

7.

What fiva cozbinations of redia and vatering intevvals resulted
in the moat dasired growth of gereniuns?

a,

b.

c.

d.

e, .

Vhat happenad to ths plants that were saturated 100 percent of
the tina?

Why?

8.

Of the plants watered cvery fourth day, which media was tha post
susceptible to drought?

C-64




PLANT GROUTH AYD DEVELOPENT LABORATORY EXERCISE

Rete of Trarvapiration

Purpeie
To demonstrate how thz leaf arca of a plant affects the rate of

tronspiration,

Yaterials
1. 4 gradusted cyliwlers
2. 4 corks or stopncrs
3. 4 geranium cutting: (1 with onu leoaf, ona sviith two leaves, one
with three leaves, and one with four or more leaves
4. water

Procedures

1. Make a hole in each cork or stoppar to fit the stem of a geraniun
cutting. :

2. It {5 igporcant tn have the hole in cork and the gecaninm stem
the same slze 30 that the anount of evap~~ation asround it is
negligible.

3. Push the cuttings through the hola in the stoppur and ~ul off
the end of plont under water to prevzat air pockets. (See Pigure 1)

4. Iwmrediately desere corks into the graduated cyliuders with the
sten wall below the waterline. (Fush the stem of the plont ncarly
to the botten of thz cylinder,)

5. Record the wuster level.

6. Kaep a record of the water level over a period of several days
or wecks and record data.




- Queations
1. thich plant cvsed tha most water?
2. Yow did the suount of leaf area cffect treaspiration?

3. Waat {3 nm2ant by “Kate of Transpiration?™
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Puronse

_ PLAYNT GROWZH AT DEVELOPHMENT LABORAZORY EXERCISE

Ovzearovth Inlucad by Anplication of Chanicals

“To c¢how the cffect of selective weed killere on plant growth,

Magertals

Selectiva weed killars such as 2,4-D, VCPA, Silvex or 2,4,5-T.

2. One glass rod

3. Pour flouzr pots (regular)

4. Four broad-leaved plants such as a poited geranium or begonia
plant ‘

5. Soil

Proccdurss

1. Sccure four bre:xdelaaved plante znd sot in pots.

2. Pack plauts fir:: with soil,

3. Water plants as often &3 nezded in ordser to keep the sofl
moistened,

4. Allos the plands to extablish roots,

5. After tha pleonts have established good root attachrant, select
an avallzble weed killer frem a gzvden or fead store,

6. With & glzss rod, apply & drop of the sclective weed killer to
one 8ides of the stem of the brosd-lezved plant,

7. Try differeat con ccutrationo of the chcaleal en three other
broad-l:zaved plan

8. Apply two drops or the selective wead klller to the szcon? pot;

three drops to th2 third pot and four drops to the fourth pot.

-~ Apply Cheniceal Eare




Obaarvation
Within a few hours tha cells on the treatcd side of the stem will
cause the sty to bard in differenc directicas,

Queztioas
1. thy did the cells on the treated side of the stem bend in
differcnt clreztions?

-~ proves

2. Way was an ovargrewth of tha plants ivduced by the cheoatlcals?

3. Vaat vaore tha eifects of different corceatratione of the szie
chenleal on differcat bread-leaved plants?

4, Way vore brendelcavad plants usa2d?

5. Uhst ic a cell?

6. tuhat &5 a cell diviaioa?

7. Vaat fs wmoant by “eell enlsrgeacnt?”

e e
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PLANT GROWTH AYD DEVELOIENT LARBORATORY EXERCISE

Effcatsa. of Crouth Porulaters on Plants

-—td

e

Perpnces
To shouw the effccts thast growth regulators have on plants. -

To show hsw differcat grouth regulators vwlll citend the lenath of N
internoiea, ast as srosth ret: rdants, end dncrcase the 1life of buis,

Materials B
1, Comncentrztions of 5, 10, 100, ani 1,000 parts per nmillion of '
gibberelilic acid to u3se on colcus, chrydavth'ﬂz w3, or geraniums.
Tca of one kind of the abeve plants asra neoded,
2. Conzentrxatioaz of 0,15 parceat, 0.25 pereewt, and 0.5 percent of
Belline to us2 on ¢oleuc, chrycanthenuns, p2tunias, poinsettas,
or lilies. Ilzht of ona kind of thz abuve plants are neaded,

Proccdures

1. Buy or mix ccacentrationa of 5, 10, 100, or 1,000 parts per
million of gibberzllic aeid, Tnn vater may be usad to mix the
coxceutrations,

2. Sclect ten colcus plants. (Chryszathonuns or geraniums may be
uced o8 substituies.)

3. Spray cach conceantration of glbbcrollic acid on the croun of the
roots of two plantz, Do not sproy two plents., They will be
vaintainad as control plants. Keep the control plants out of
the area vhen spraying.

4. Label eoch pot. Includa date of spraying and concentration of 1
gibberellic acid uszed, ‘

3. Obegorve at thz ead of 14-20 days to scoe the extent of eloqzation
of the internoiles,

6. Coxpare thz life of buds on thz plants.

7. Repeat the ebove procedures with concentrations of 0.15 porcent,
0.25 percent, and 0.5 percent B-i'ina. Also have two control
plaots. Plants that caa be used include coleus, chrysanthiiums, 1
petunias, poinzattes, or lilies. Spray on the follage of plants |
to tha point of run off, "

8. Chack the dezrez of suppression that occurs with different concen-

: tretions of E-}ine,

. Which concentration of gibberellic acid gave the greatest elonza-
tion of the internodes?
Tha least? :
2. Did the diffcrent concontrctions of gibberellic acid affect the
1ife of buds on tha plants?
I1f so, hc?

3. V¥hat cczcentraticn of Belilne gave thua greatest suppression of';Tant
halght? Tie least?
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PLANT GRCWTHE AGdD DEVELOPLENT LABCRATORY EXERCISE

Effects of Li<ht and Darkn23s on Plants

Purpose
7o show tha effects of difforent periods of lisht and darkness on
plants.

Eaterials
1. Eicht geraanfenm plants
2. A dark roco
3. A systea of coatinuous fluorsceat licht

Proccdures :

i. Place ona geronium plant in contiruocus darkness and one geranium
plant in coatinuous light for 96 hours.

2. Porty-eight hours later, place onz mcre geranfum plant in darkness
ard cn2 in continuocus light,

3. Teenty-four hours later, place onz wmore geranium plant in darkness
and one in continuous light,

&, Maintsin two geranium plants in norial light and dark pericds as
control plants,

S. Remove all plants zt the same time gso they will have been
exposed to tha to:ial darknass sad continucus light for pariods
of 96, 48, and 24<hour periods,

6. Label the plants &s to how long they have been exposed to tha
varying ligzht and cark coaditions.

7. WUater ae often as n2eded during the euperiment.

Observations
1. Observe and ccerppare the plant coler, shape, and other observable
characteristics vhan removed from the experimental environaeat,
Dascribe below: o
a. 96 hours of davkness

b. 48 hours of darkness

¢c. 24 hours of darkness

‘ d. Control plants (alternate ligit and dark)

e. 24 hours continuous light

F f£. 48 hours continuous light

g. 96 hours ccatinucus light

2. Maintain the plants and observe after one woek.
a. Did any plants scen to be advarsely afiected by exposure to
the experiuvental light and dark periods? If so, how?
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b. Which plants seemed to show no adverse affects? (Cospare with
the check plants.)

c. Would the results be the same for other plants?

d. Do plants need altornating light eund dark peciods?

P




PLANT GROWIH AND DEVELOFMENT LABORATORY EXERCISE

Zffect of Quersterilization of Scil on Plant Growth

Purpose
To show the effects of excessiva sterilization on plant growth and
develop:ent,

Materdals
1. Soil nmixture sufficient to £111 two small flats
2. Two s:23ll flats
3. Thirty rooted geraniunms
4., Oven
5. Therncaoter

Procaedures

1. Fill the two £lats with the soll mixture.

2. Plsce flat nuzber oae in the oven and oversterilize the soil by
baking the soil for one hour at 300° ¥,

3. Place flat nuzher two in the oven and eterilize it for the correct
amount of tim: by maintaining the soil tewmperature at 180° P, for
30 minutes.

4. The next day plant 15 cuttings in flat nurber one and 15 cutiings
in flat nurher two.

5. Observe the plants each day for 30 days.

Quastiens
1. vhat effect did the soil that wac oversterilized have on plant
growth?

2. 'ﬁiy wvas there a differeuce in plant growth?

3. Vhat could ba deae to counteract tha egfeccs of oversterilization?

4. FKow long did it tcke for the effects of oversterilization to
appear in the plants?
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PLANT GROWTH AND DEVELOPMZNT LABORATORY EXERCISE

Effect of Differcnt Lisht Colors on Phototropism

Purpose
To show the effects of different iight colors on phototropism.

Materials
1. Two potted plants or-seedlings
2. Two boxes--2' x 3t
3. Two lamps fixtures
4. Tuo colored light bulbs
5. Small can of black paint and paint brush

Procedures

1, Sccure two--2' x 3'--yooden boxes and paint the inside black.

2, Bore a hole large enough to insert the light fixture in each

box and bore onc hole one inch in diamater in the top and bottom

of each box above and under the 1lights.

Attach a light fliture to the end of each box as shewa in Diagram I,
Attach a cover to the front of each box to keep out light,

Place lamps with different colored bulbs in receptacle. Use 100
watt bulbs,

Illuminate the plants during daylight hours.

Allow one plant to grow in daylizht as a control specinea,

3O v W

Cut Hole
/

e e e e = ms e ameste ot oe 2 b sovemrsecama o Tl

Colored Ilight |2 4 j&i

Diagram I




Questions
1. Vvhy were the inside surfaces of the boxes painted black?

2. What are the effecis of lengthening or shortening the period of
fllunination on the rate of growth, the character of growth, and
blooming?

3. VUhy were the fronts of th2 boxcs covered?

4. Vhy were holes put above and beley the lights in each box?

S. List some lightecbsorbing materials

6. What is maont by "phototropism?"
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PLANT GROWTH .A5iD DEVELOPMENT LASORATORY EXERCISE

Effects of Li~ht on Photo~ynthesis

Purpose
To show the effect that light has on photosynthesis.

Matarials
1. Any plant that tas a large green leaf, such as a coleus or
philederdiron
2. Six corks (Cocks may be sliced into %" picces and pleces used in
place of whole coris.)
1 3. Three straight pins

Procedurad
1. Select oanc of the atove plancs and place one cork on the top of
a largze green leaf,
2, Place another cork directly benecath the top cork on the underside
- of the leaf,
3. Insert a straisht pin throush both corks and the leaf. This will
eliminate 1i5ht from an area of ths leal,
R 4, Repeat th2 above procedures oa twd o-her leaves of the plant.
S. Remove ona palr of corks at the ead of 24 hours, arocher pair
at the ead of 43 hours, and the last pair at the end of 72 hours.
6. After reroval of the corks, observe tha plants for threz daya.

Ohsarvations
1. At the tir: tha c¢crks are removed, des:ribe the color of the
spots undar tha corks removed at the ead of:
a. 24 hours
b. 48 hours
¢. 72 hours

2. After three days, did spots on any of the plants tura jre2nd
1f so, which onas?
If not, why not?




PLANT CRCUTH A2™ DIVELC2MTIT LAECRATORY EXZRCISE

Effects of pH Levels on Plant Growth

To observa the effects of different pH levels on the growth of plaats.

Natorials
1. Twelve younz grovin3, potted plants. Choose from the varicties
listed beolow:
a. Four azaleas or philodendrons
b. TFour asters, lilies or hydrangeas
¢. Pour chrysanthemuns or snapdrageas

2. Solutions hiving the follewing pH readings to be uced for watering
the pottaed plants:
a. Basic Solutica (pH of 3.0 or above)
b. Neutral Solution (p4 of 7.0. Use availabla tap water,)
c¢. Moderately azid (pR of 5.5)
d. Very acid (pi of 4.0)

3. A pH indicator .
4. Markers to idcatify the plants and the pH of solutions appli:=d
5. Coatainars for the solutions. Llabel each ccatainer.

6. A chart to record cbservations at pericdic intarvals

Procedures
1. S2lect four each of the throe typas of pottad plants listaed in
the "Materials" saction, Select ycun3 growing plants that are
approximataly tha sam: size.
2. ldeatify tha plant3 and the pR sciutions they are to receive by
labeling the rarkers appropriately.
3. Prepare the alkaline golutioa by a:iding dilute sodium hydroxida
| (Na 0H) to tap witer to raise the pi tc 8.0
| 4. Prepare the ncderataly acid solution by adding dilute sulfuric
L acid (stou) to tap water to lower tha oH to S5.S5.
5. Prepare the very acid solution by zdding dilute sulfuric acld
(Hésoa)-:o tap watzr until the pHd is lowarad to 4.0.
6. Check the pH of %ha soluticns wiih a pd indicator.
7. Water one of each type of plant with each pH solution as naaled.
_ 8. Check the plants paricdically and racord observations oa 3
‘ prapared chart.

Ohsarvations and Suv~astiors
L. Notica tha dlifer2nces in growth of the threa differeat plants

watered by the four pH solutions, 3Jind the best pA in which to

grow the particular plant.
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2. Premixed chenicals may be obtained from mail order houses, garden
supply stores or reputable fertilizer suppliers.

Quastions
1. What is r2ant by the pH of a solution?

2. How dozs the pil of the soil affact plant zrowth and nutrieat
upta'e?

Is this the same for all kinds of planty?

3. The pH scale ruas from to . Any solution
having a pH belor 7.0 on the pH scale 43 and
solutions abova 7.0 are or .

4. Vhat can be uscd to determine tha pH of a solution?

5. Which plunts in th2 above exporimant graw best aftor being watared
with a solutica hiving a pH of 8,07

6. Uhich plaats thrived after beins watercd with a solution havins
a pH of 4,07 '

7. Which plants in tha above exparimeatal condltions ware adversely
affected by diffcrant nutrient solutions applied?

8. Uhat nutrient doficiency symntes appeisred in the experimental
plants?




PLANT GOl A2 DEVELOZIZUT LASORATORY EXERCISE

Effoctc of Pieching on Lateral Crewth

Burpose
To show the effects of piaching on plants that exhibit apical dosinance
and plants tast do no: exhibit apical dcclnance. (Apical doninance
rofers to the effect of the apical bul in inhidbiting the growth of
dorrant buds behind it,)

M terials
Six pott:d chrysanth:nums end six pottad coleus plants, All plants
ghould ba the can2 25¢ and should be srom in the same mediun,

Prozedures

1. Select six chrysarthemuns ard six Pinch — 2F~
colous plantc of tha saae age. é;i{ZJg
2. Plinch off the tarwinal buds of \Y
three chrysanth:~um plants and 757
three coleus plar:s. Do aot EESEI
piach ti2 other 21x plants. {:;;3
3. Provide all plani:s equal care and ‘“"Z\“w)
trcatrent durlay the experirzat. TN
4, Cbserve th:2 plants growth habits T TN
for six to oi- 't w:oeks, - r-\§g

yistions
SL.‘ui:-Coleaa nlants \———’j
a8, Did th2 colaus plants thit recaivai the pinch exhibir lazeral
growth?
b. Did tha colau; plant that did not receiva the pinch exhisit
lateral growth?
¢. Which plaats oreduced lateral growth firat?
Way?

2. Chryi-zciz<.m oliacs
a. Did the chryzanthenum planta thot received the pinch exaibit
lateral greith? Why?

b. Did th: chry:azthez.m nlants zhat war2 not siachad exhiLit
lateral growsh? war?
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PLANT GROVTH AND DEVELOPMZHT LAZORATORY EXERCISE

Effect of O:rvran Deficiency and Zxcess Cxyaen on
Gerninaticn ¢f Sacds

Purpose

To show tha effects of a lack of oxygen and excessive amounts of
oxyzen on sced germination.

Materials
1. Three one gallon jugs
2. Two rutber stoppsrs, one two-hole rubber stopper
3. Fast growing scads such as radish or squash seeds
4. A strip of steel vool and a string
5. 7Two pleces of glass tubing bent a:t right angles
6. Two plec2s of rubber tubing and two clamps
7. A quantity of sofl

Prccadures

1. i1l two one gallon glass juss with moist soil to 2 deoth of

three inch:3. .

Drop in som2 fast growing sceds.

Add more molst s0il to covar the saads,

Unroll a strip oI steel wool, molstex It throughly, and susoend

it Insid2 on2 of the juzs by means of a string, Close this

experireontal vz with a rudbber scopper. Also closz the control
jug not having ste:l wool placed fn3ida with a ribber stoppar.

Note: Th: molsz steel wool should crcate an oxysen deficiency

in the experimaatal jug.

5. Observe both juzs ot regular intervals and make notes of any
differeaces in the germination of tle seeds.

6. Plaat scads ia the third juz as described above.

7. Place a two hole stopper with the two right anmgle glass tudings
inserted in th: siopper into the jua.
Cauticr:- Thorsuzily wet tha glass tudbings and rubber stopper
before forcing tho glass tudin3s inco the rubber stosper.

8. Force oxysen into the jus. This can be done by forcing oxyzen
into one tube and letting the air escape froa the other tube.
The source of cys:n may be frca che oxy-icatylene tanks found
in rmast schools shops.

9. When an exces’ of oxygaa has been Sorced into the jug, close
the hos23 oa bcth ends with clangs,

10. Cempare th: gerninztion of seeds ir this jug with excess oxyszn
vith the zaralnaticn of seads In 32 control jug azd the jug havicoy
an oxr32a Jdeficizaczy ovar a neried of twd or thres weels. 2lecord
the results,

e
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Rubber Tubing .- }:r \) Clamp |
YO

Excess Oxygen
Experimental Jug

Figure 2

Susstions
1. Why was the steal *.s0l moistened?

2. Wnat factor or fectors indicate an oxy;en daficiency ia su2d
geruinatica?
In plaal growch?

3.

Waat happanad to 2 garminating s.sdlin;s which received an
; excess anount Of cxygen after two wizs?

After thre2 weeks:

4. Vhat £3 raspizacica?




S.

7.

8'

9.

10,

Row does the noisture content of th-» air ard the temperature
level iniluence tho rate of respiration and the longevity of
seed in sctorage?

What are the principal environnmental factors affecting sead
gernination?

What processes ave taking place in sceds during germination?

Waat are thz futctions of water in garalnation?

Wnat are tte functions of oxyzen in zermination?

Toes light stiswulste the zerminazion of seeds of scma horticultural
crops aud reduca garmiration of otlars?
vay?




PLANZ GROUTIH AN DEVZLOFMENT LARORATORY EXERCISE

Effcet of a Daficlercy and an Excessive
Anduat of Crrbon Dierrida oa 2laat Cro':th

Puroo:ra
To show the effects of a lack of and ain excesaive amount of CO on
plant growth.

Haterials

1. Caustic soda or solium hydroxide (iThis i3 the same compound
ccrmoaly used to romove grease froa drain pipes.)

2. Two oas-gallon ju:s
3. One smill pill bottle or test tude a
L. Small radiczh s3aedlicgs and soil
3. Cork or stoppuv
6. String

Proceduraen

1. Sscure twd on2-31llon jugs.

2, Place soil and radish or squath sexds in jug. Iaser: cork or
stonpar.

3. Water as often 33 nacded by the use of a pipatze or water dropsar.

4. Alloy the s22ds to 3row for a counle of waaks. :

5. Remove cork and transfer caustic scda or scdium hydroxide vary
carefully to a small pill bettle cr tess tube,

6. Suspend pill bottl: or test tube with caustic 3dsda or sodicm

- hydroxzlde instdz a glasas juz containing sxmall seedlings. Tuls
will absorbd coz ard thus decreass tha lavel of €y in the jugz.
Sae Pigure 1.

7. With the apparatus shown in Pigure 2, »low your breath sevaral
tim2s into a juz containing small railish seedlings. Repeat this
evaery day for a w22k or two. Note: This should %eep the concentra-
t{oa abovz nor=al,

8. Observe the difference in the grouth of plants, ‘ f%?
i Tl
n /—‘," - ~

(Exhale CO2 here)

- I/d - Fe
s ! '\‘ /
B * ‘
J i v '
i Al T ' AP :
St ar > .
A Caustic Soda or Soiium
/{: % Ivdroxid . : ".*/‘-44-'-?-\11.
“f‘-v S yuaroxice Y?FF“

\-

\\4“‘

Figure 2




Quastions

1.

2.

5.

Why vwas tha caustic soda, which was encloged in pill bottle or
test tube, suspeni.d inside the glass jug?

Is th: rate of groth of the seedlirgs affected by a daficiancy
of C0,?

Is the rate of grouth of the seedlings affected by an excessive
amount of C)_?

Why ic it reccmasnded in this experirant that ore blow several
tiros in the juz for an exceasive arount of cozz What 13 another

means of sccuring additional 002?

Vay 1s carboa dicxide importart to plant growth?
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HORTICULTURAL MECHANICS PROJECT

Constructing a Flat

i
;
4'
i
1
|
1
.
;
1
|
i
1
v
;

TS G 4 8 et e en e ane . mee @

23”

Bill of materfals: (Use redwood stock)

Item ) No. of pieces

Ends 2
Bottom 4
Sides 2
Nails . X

Size

3/4" x 4" x 23"

172" x 4" x 23"

1/2" x 4" x 15 $/8"
4d or 6d




HORTICULTUNAL MESHANICS TROJES

Constructins a Growins Bench

Introduction
Thz following dinznsions may be altered to fit the space available.
Additional bracinz for the legs and a cover for the bench ray be
added to this plaa,

A 2" x 2" freme that will exactly fit the banch and covered with
polyethelene will sufiice, Ore-half-inch drainage holes should be
placed in an elzht-inzh pattern in tha bottom of the box.

R11l of paterials 1

Description Fo, of pilaces Size %
.
Side2s of box 2 1 3/4" x 8" x 72" ‘
Bottcn of box 4 1 3/4" x 8" x 72" i
Ends of box 2 1 3/4" x 8" x 26}
Side supports 2 1 3/4" x 4" x 6C"
End and middle supports 3 1 3/4" x &' x 22y
Leos 4 3 3/4" x 3 3/4" x 234"
Corner braces 8 14" x 6" flat metal
Carriaze bolts 8 7/18" x &"
Wachars 8 7/ 18"
Plat wood scraws 40 3"

Prcecadures
l. Use twoeinch flalshied or unfinishod radwood lumber. (If unfinishod
lumber is used the dimansiosas of 3.m2 plecas; must Ye alterad.)
i 2. Cut all lumber to dasired dineasio:ns.
k 3. Asscable the box with three and caa-half-inch wood scraws aad
corner braceas,
4. Attach tha sid: ard ead supports =5 tha box.
5. 3Bolt the la33 in place with the s:vanesixtesutheinch boailts.
6. Drill drainaze holz2s ia the bottc on the box.
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BOTZICTIITRAL MESEATICS PROJECST

Conctructine a Plart Crcver

Intrcluction

The plent grover may be used for derorstration purposes to accelerate
germination of seeds, produce stockier s.-:dlings, stimulate the
rooting of cuttings, and produze fibrous root systens.

Bill of paterials

Doscrirtion Mo, of pleces Size
Sidas 2 3/4" x 18" x 35"
Botton 1 3/4" x 18" x 50"
Top (front end back) 2 3/4" x 4" x SO"
Braces (top) 2 3/4" x 1y x 1loy"
Trin (bottom gidec) 2 B ox 18" x 18%"
Trin (bottom froat) 1 " ox 1y x 524"
Shalf 1 3/4" x 17" x 49%"
Back (opticnal) 1 X" x 36" x 51y
Strins for adjustable

shelver (catal) 4 ' x 24"

Radiant euvergy
Flvorescent larmps

2-lanp strips 2 49" length

Asezorted nails k 1b,
Weed finish % pt.
Prozadures

1. Cut all picces of rzcd to size,

2. Groove ard initall adjustable sholving strips in sides.

3. Asserble botton, 3ides, and top.

4. Attach top cress braces.

S. Attach plywoed back.

6. Attach trim to front and sides.

7. Sand and fiaish.

8. Attach lignts,
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IONTLAULTOAL 2E2:ACS FROJICT

Coastructine a othcd

Intecluction
idotb:!s and coldfranas are idontical cexcapt that the hotbed has
provicioa for h2at, @h2 basic neasurcsent for a hotbed 13 a 3 x 6
foo: sash. 1lultiplzs of this dimmnsion may be placed side by side
to give the dasir:l grovdng area. The hotbeds should be placed in
a sunny area with frout (lowest end) tcward the sunny side. Twalve
fachas of tha box should be undergrouad,

Bill of paterials

. 18 cuble fa22t of coarse sand.

. 21 cubic feat of flae sand

€0 feet of electrizal cabla with coatrols

€ x 6 fost secticn af onc~fourth-inck mesh "hardware eleth"
. Naterials for t:: frane

M-L\?Mo-

Descript..on 9. o pisces

3/4" x 24" end and 13" end x 704"

Sides of box 2
Front of hox 1 3/4" .. 18" x 72"
Back 6¢ bdoi | 3/4% x 24" x 72"
Middle brace 1 34" x 2" x 704"
Sash 2 3* x 6' standard sash with glass
Binzes, narrow 4 1"
cabinat
Proccdures

1. Luild the frame to the dosired dicensions, (Coacrete blocks
may be substituted for woed.)

2. Treat the woid with copper naphthalene wood preservative. (Do
not use cresote since it gives off fumas which are poisonous to
plants.)

3. Remove 12 inches cf the top soil in the area the frame is to
be located so the frace can be positioned with the lower 12 iackes
undorground,

4, Positicn tha fram: ard refill the area around the sides with soil.

3. Place the coarse sand fn the lower six inches of the frawe.

6. Iastall tha heating cabdble beginning three inches frem the side
and placir; the lcaps seven inchzs apart.

7. Place one inch of fine sand oa top of the heating cadle.

8. The oaz-fourthi-i~ch mash "hardwara cloth" 13 installed next.

(This prezects tha heating cable from digzing teols.)

9. Place six Inch2s of clean sand abdove the hardware cloth,

10, Fasten tha saslhas to the frome by attaching the hinses to the
back of tiie frame azd comnzct the ceoatrols to the heating cable.
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UWrYSULRUSAL HISIATICS FaOJLOT

3nildi~~ a Port-hla: ot Jereem

Intre luetion
4.2 postatle iath seraen may be made in vaclious slzes but the corzon
size &3 3' x 8' s3 it will fit one s:ctioa of the hotbed or coldframa,
Tlastercr's lath may be used but redused lath or batten strips 3 5/&"
wide are wora sulladle, The scraem wnzy be mada to give 50 parceat
or 75 perc:at shade., For 50 percent shcda make the spaces betwcen ;
strips as wile s tlhe sirips and 75 ;crcent shade moke the spaces
one~hiall a5 wide as tt: atrips.

Bill of materials

Davesiption 19, 0f pfcces Size |
Ends . 2 3/4" x 2" x 344"

Sides 2 3/4" x 2" x 72"

Strips 11 3/8" x 3 5/8" x 36"

Assorted nails

Procedursag
l. Cut all pieces of wuod tc the proper size.
2. Asztecrble the outside frare.
3. Nail the lath cr bztten across.
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RORTICULTURAL MECIANICS PROJECT

Conatructines a Clirztariunm

Introduction

This clirmatarium was designad to be used either in the classroon
or shop: therefore, the width must allow 4t to pass through doors. The
lusber used should be Dovglaz fir or redwocd which is pressure treated with
copper napthenate. Tha covaring may be one of many types but rigid fiber-
glass sheeting approximately 3/48" thick 1s reccrmended in this olan. %he
doors ars made of fiberglass with a 3/4" x 21 frame around the fiberglass.
The doors may be hinged, hooked in place, or nade to slide as they have
been designed in this plan.

The lizhts are adjustable in height through the use of chains
and are switched so that the lights oa each 2nd and each level are controlled
senarately.

The floors are made of corrugated asbestos and arve sloped with a
1" drop to oae end for drainege purposes. 7h2 water drains off the floor
into trays which are sloped to one side. Tha top drainage tray empties
into the bottom tray which empties into a drainage pan on the floor. The
drainage trays will most likely have to ba custoa made for this purpose.
Care should be taken to insure that the floors properly drain into the
trays without leakage.

The control panel and exhaust fans are situated on the onposite
end of the drainaze system. The controls should be placed in a box which
can be closed. One exhaust fan is located on the top level and one on the
totten level. Tha exhiaust fans are wired so thay may be turned off and en
manually or by the thermostat. The thermostat should be nlaced ia the
upper level toward the ceater of the chamber. The thercometer and hewidity
{ndicator should no: be rigidly fastened so they may be used in both coa-
partments. '

Aporoximate Bill of Materials
Luber. Douglas fir or redwood, pressure treated with conper

napthenate.

2" x 4" S4S Stock, 120 board feet, 24 cents a fcot. $30.00

1" $45 Stock, 20 board feet, 30 cents a foot. 6.00
Corrusated asbhestos sheats. Two pieces 10' x 42" at

$15.00 a sheet. 30.00
Pivarglass, Flat ghoats approximately 75 square feet at

$ .35 a square foot, 26.00
Elactrical svsten. Lizhts, eight two-lamp reflector

units at $9.38 eich. Three cartons (six lamps per 75.00

carton) of wide spectrum lawps at $11.23 per

carton. 34.00

Cable, 50 fect of 1% ga., three conductor cadle

at $23.00 per 100 feer. 12.00

Tiras switch, sicgle pole 9.00

5uitches. six throeee~ositicn §0c~1803w1tches $1.50 each $9.00

ne two-position teszle swite 52. 11.00
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Miscellaneous. Therroneter and hunidity indicator. $10.00

Therrostat, 120 volt, 29 suitch differential. 17.00
Exhauvst fans, two four-inch muffin fans at $5.00 each. 10.00
Casters, four H, D, lock type. 12.00
Nafls, screws, chain (for lights) rubber hose (for

drainage systen). 10.00

Total Estimated Cost $292.00

Procedures

The frame should be built first. In order to make the frame as
strong as possible use lap and dado joints instead of butt joints wherever
possible. The caster3s and hooks for the lights should be positioned before
installing the corrugated asbestos. In fastening the asbestos, the screw
holes should be drilled in the top of the corrugations, not in the botton,
because of leakage.

Next, construct the drainage trays and install then in place
and attach the drainage hoscs. . The doors should be coastructed next. Install
the exhaust fans and control panels and wive the electrical system. %he
lights should be hung in place after the framework has been painted with
a suitable paint (2 paint designed for use with plants), Lastly. the
fiberglass covering should be placed on the ends and top.
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8.
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10.
11.
12.
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30.
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41.
42,

ROGRTICULTURAL MECHANICS PROJZCT

Id:utffyine Garden Tools

Long hundled, round pointed shovel (straight shank)
Long handled, rouud pointed shovel (curved £hank)
Long handled, square pointed shovel
D-handled, square pointed shovel (short hzndle)
D-handled, squore pointed spade
Transplanting or balling spade (Sharpchooter)
CGarden shovel

Scoop shovel

Garden hoe

lurgery and grecnliouse hoe (round top)
Nursery and greenhouse hoe (square top)
Scuffle hoa

Warren hoe

Haeding hoe

Level headed rake

Matal bow rake

Ractangular lavm rake

Faneghaped laim =ake

Long handled spading fork

D-handled fork (short handle)

Barn or manure fork (sead fork)

Pruning shears

Pruning shears

Hedge sghears

Lopping shears

Grass shears

Cultivator

Cultivator

Cultivator

Weed cutter

Weed cutter

Drop shank pointed trowal

Straigat shank pointed trowel
Transplanting trowal

Drop shanx margin trowvel

Dandelion weeder

Weeder

Rand hoe

Hand hoe and cultivator

Hand cultivator

Pruning saw (push cut)

Pruning saw (pull cut)
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AV

Long handled, round pointed shovel (straight Long handlid ro nd ggé ted shovel

cdrved sh
Long handled, square pointed shovel . .D-handled, round pointed shovel

(short handle)

R

D-handled, square pointed spade Transplanting or balling spade (Sharpshooter)

T

Garden shovel "Scoop shovel
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Nursery and greenhouse hoe (round top)

11. ' 12. “: j

Garden hoe

Nursery and greenhouse hoe (square top) Scuffle hoe
. 13. '
1, N L/
: . 0
Warren hoe Weeding hoe
.

15.

Level headed rake

17.

Rectangular lawn rake Fan-shaped lawn rake

Cc-101
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20,

19.
\
\
Long handled spad{ng fork D-handled fork: (short handle)
21, 22,
TR
W\
Barn or manure fork (seed fork) ' Pruning shears
23, 2, %X
Pruning shears | Hedge shears
| 26,
25. o R
Lopping shears Grass shears
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27. .E 28.5 290 \

Cultivator Cultivator . Cultivator .Heed cutter:

32, | 33. 3h.

Straight shank :
Weed cutter Drop shank pointed trowel pointed trowel Transplanting trovel

Drop shank margin trowel Dandelion weeder Weeder Hand hoe

Jl1.

38.

39.

L N

Hland hoe
and cultivator Hand cultivator

61. | &2,

=
O

Pruning saw Pruning saw
(push cut) (pull cut)




HORTICULTURAL MECHANICS PROJECT

Sharpening a Hoe

Introduction
Hoes, 1ike any tool, will do a better job and be easier to use if
properly sharpened. A garden hoe is usually sharpen~d with a flat
bastard file. :

Procedures

1. Clamp the hoe firmly in a vise with
the edge opposite the handlz {n an
upward position as shown in Figure 1.

2. Grasp the handle of the file in the
right hand, the end of the file in
the 1cft hand, and ffle diagonally
toward the cutting edge in firm,
steady movements as shown in Figure 2.

3. Maintain the original bevel of a new
hoe uniformly across the cutting.edge.

4. Remove the hoe from the vise and file
off any burrs left on the opposite
side of the bevel,

Qe
File toward

cutting edge

Figure 1. Position to clamp Pigure 2. File bladé so cutting
hoe in the vise. edge 1s nearest the handle.
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HORTICULTURE MECHANICS PROJECT

Making Siens and Yarkers for Ornanental Haorticulture

Purpose
To outline a procedure for making attractive, durable signs for marking
plants, demonstration plots or areas in ornanental horticulture.

Matexials
1. Rough one-by or two-by lumber, depending on use, size and number
of letters used

2. Orange and redwood or brown paint
3. Large (two or three fnch) and small (one-fourth inch) paint brushes
4. Bench vise
5. Letter templates, pencils or other markers
6. Router or drill press and bits
7. Veining or core box router bits
8. Band saw, jigsaw or crosscut saw
Procadures

1. Select rough lumber of suitable dimarsions for the particular sign
to be made. Rouzh 1" x 4" x 6" or wider lumber should be satis-
factory in nost cases.

2. Lay out letter timplates on the board to gat proper spacing and
find the length of board needed.

3. Draw the letters on the board to uniform size and style with a
pencil. After laying out, the nezeded length of the board can
be deternined.

4., Use a router to rout out the letters. Caution: Wear safely
glasses vhile using the router.

a. Portable routere~Place the board face side un securely in a
wood bench vise. Select a veining or core box router bit

i the diamater of the width of the letters to be routed out.

Set the router bit to a depth of 3/16-inch to 1/4 inch
depending on the thickness of the board used. Carefully
rout out the letters by followinz the lines in a freehand
fashion.

b. Drill Press--Another method of routing is to place a router
bit in the drilt press. Again select a veining or core box
router bit of the correct diameter. Make sure the shank fits
the drill chuck. Set the correct depth desired and rout out

~ the letters frezhand by moving the board under the stationary

* router bit.

S. Mark out the desired designs on’ the ends of the sign. See figures
A, B and C for suzgestions on designs.

6. Carefully cut out the desired end designs on a band saw or jigsaw.
1f these machinos are not available, a crosscut saw can be used.

C-105
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7. Determine how the sign 13 to be displayed. If the siga is to
be hung, drill tha proper holes for attachrent. If the sign is
to be placed on a stake, drill holes so it can be screwad to the
stake or clse nail it to the staxo.

8. Paint tha sign with a redwood or brown paint--two coats may ba
reeded,

9. After the redwecd paint has dried thoroughly, carefully naint
the routed out letters with two coats of brizht orange paint.

10. After the paint has dried, place thz sign at the place co be
marked, Properly constructed, the sign should be attractive,
durable and attention gettinz. Maintain the sign by repainting

a8 neaded.
3
% BENTGRASS é . |
Flgure A
< MARION BLUEGRASS >
Figure B

éggt KEEP OFF THE GRASS A‘E%)

FMgure C




HORTICULTURAI. MECEANICS PROJECT
The Plant Grow and Study Mobile

Introduction

The Plant Grow &nd Study Mobile is designed to provide a place
where plants may be growm and studied for ::iore effective instruction in
ornamental horticulture. The waterproof trays may be removed for closer
study and experimentation. Relative humidity around the plants may be
increased by setting the potted plants in vermiculite or similar material
within the trays and wetting the vermiculite pericdically. The frame is
wade from heavy one-inch tubing. The lights may be adjusted by the chains
on each end of the mobile., Blackout covers and 12« x 18-inch shatterproof
trays are availadble from Jewel Aquarium Company, 505 Armitage Avenue,
Chicazo, Illinois 60639.

Bill of materials

Number of pileces Size Descriontion

6 1" x 1" x 50" Tubing, side rails

6 1" x 1" x 16%" Tubing, end rails

2 1" x 1" x 163" (4" - -Tubing, upright ends
allowad for waste)

4 To f£it 1" tubing, 2"- Casters
3" diameter

12 15" Small chain and hooks

3 48" x 11 3/4" Two-lamp reflector units

12 12" x 18" x 3" Fiberglass trays with

rolled edge

Procedures

Weld the side and end rails together to form three frames with
outside dimensions of 18%" x S0". Attach the hooks for the 1ight chains
to the bottom of the frames, Next, bend the long pleces of tubing to the
required dimensions and trim off the excess length. Weld the frames in
place. Clean the frame and paint it the desired color. A light color
is recormended. Next, attach the casters and lights. Wire the lights
and put the trays in place. You are now ready to grow plants,

C-107
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PLANT GROW AND STUDY MOBILE

- . e—— e e

o

52

T I Y_

A A A

——

TOP VIEW

" |

)

{

__ J
{t; _J t: J U

L‘ - .j
' JC_ . N N—

FRONT VIEW

C-108




APPENDIX D ' |

ORNAMENTAL HORTICULTURE EXPERIENCE

PROGRAM PLANNING GUIDE AND RECORD BOOK




, USOE Project 6-1538-1-33
Exparimentel Diaterials

ORNAMENTAL HORTICULTURE

EXPERIENCE PROGRAM PLANNING GUID:
AND
RECORD BOOK

" Student's name
Social security number
Student's age
Year in school
Home address
School
Title of course

Instructor
Record for the period

month day year
to
]
month day year

Division of Agrieultural Eduecation

Collcgo of Educction,
Unlvereity of liiinols Bebeaa, lilinocls
Fobruary, 1967




TABLE OF CONTENTS

ltem

Introduction...........................................Q.................

Agreement.................................. R N B BN BN BN BN Y BN BY BN BN BN NN BN BN B BYCRY B N N N N N N N )

Home Grounds and Plant INVentoOry..ccecceecoscccsscoccosscssssscssesscsscss
Goals and ImpProvementS...ccceceisescossesososcscacscsscsossssccssscsonssssns
Experience Program Plana.......;.........................................
General Cleanup Program..cccccescccscscscocscocossscscssssssssansasess
Grounds Maintenance Practices......................*..;...............
anhanica} Maintenance Practices.....ccceceeecececocececccvescsnscanss
Improvement and Beautification Activities....ccccceveececcoccnccroccas
Horticultural Activities within the HOme...cceececeoenecccccossssncons
NoW HOTLCULEUrAl SKALS.eueuusnnernensenennennenennsencesoncessnsnnes
Plant Propagation SKills....cccececesceccecccocoscscscssscscscscsss
Floricultural Skills.....cccceeceecesoscacssccscsascsccssscsassssas
RECOTAS aNAd RePOTES. . coeceecrercsecscscccccsccsassccnssccssscssssesasssss
RecOTd Of ReCOIPLS.cesceeerecococacacacescsososcscscscecscensssssssses
RECOTd Of EXPeNSeS...cccceecsoccsccascsscssscaccsscosansssocsscancsses
LabOor ReCOrd..cccecececececesssscocessssccscassccssacsossssnssccsnnsss
Personal Expense ReECOTd..cccceeccsccesssocsccescscsssascssscssssasesss
Photos and News ClipPingsS..cccecececccccccesssssssssssccccsscssssssess
Record and Instructor's Visits and Individual Instruction......cceeee.
FFA Leadership Record....eceveccscccossecccccssccasesaccsncasscansooes

student Diary.........................................................

W W N -

~4

10
11
13
14
15
1%
18
18
19
20
21
23
24
25
27




INTRODUCTION

This record book is written to provide any student enrolled in vocational
agriculture or vocational ornamental horticulture a suggested list of beautifi-
cation activities in the field of ornamental horticulture which could be carried
out on his home grounds or in his home. As a planning guide, this record book
is designed to suggest activities and skills in the various areas of ornamental
horticulture. For convenience, records of each completed activity or skill can
easily be recorded on the checklist pages provided. A systematic method of
keeping records of plans, goals, and accomplishments is also provided.

This planning guide can be used by students who have supervised agriculture
experience programs or may be substituted as an individual experience program in
the area of ornamental horticulture.

It is assumed that every student has a yard where some of the suggested |
activities can be carried out. As a potential home owner, each student can
develop practical and worthwhile knowledges and skills in the area of ornamental
horticulture by using this guide, and at the same time can improve and beautify
his home surroundings.

Suggested activities in ornamental horticulture beautification that can be
carried on inside the home are listed. These activities can be interesting and
iuformative as they are carried out. Many skills in ornamental horticulture
can be developed by carrying on such a project.

In addition, this book contains a section for keeping records of receipts
and expenses, labor, photos and news clippings and instructor's visits. A
record of FFA leadership and a student diary is also provided.

It is hoped that this record book will be valuable to the student as a
source list of activities and skills to be developed in the area of ornamental
horticulture. It is also hoped that surroundings, both inside and outside the
home, can be beautified and made more pleasant by carrying on some of these
suggested ornamental aorticulture activities.

Students who are engaged in placement-employment programs should keep
their records in one of the occupational experience program record books
designed for vocational agriculture students. Students who are engaged in a
self-employment program involving production or other money-making activities
may wish to select and use 8 production-type record book.

|
!
|
i
|

[
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AGREEMENT

Name of student School

Home address -Age

Year in school Title of course

A. STUDENT AGREEMENT

1. 1 agree to make a study of the beautification activities and skills in
ornamental horticulture that 1 can carry out on my home grounds or in
my home. My parents and instructor will help set up feasible plans and
goals for me to accomplish.

2. 1 agree to develop plans and goals for my home experience program.
3. 1-agree to keep a record of plans, goals, and activities accomplished
as well as records of receipts, expenses,-labor, instructor's visits,

ieadership, aad other activities.

4. 1 agree to carry out the planned activities and skills and assist in
specialized activities connected with this program.

S. 1 agree to carry out these activities as beautification and improvement
projects and develop related ornamental horticulture skills.

.é B. PARENTAL AGREEMENT

1. 1 agree to assist in the achievement of this home experience program
insofar as I am able.

2. 1 agree that the student will not be expected to pay amny costs incurred
E in this work except for items which are his own property.

‘ C. INSTRUCTOR AGREEMENT

1. I agree to give needed imstruction in ornamental horticulture and in
. home beautification and improvement.

2. 1 agree to assist in planning the home beautification program with the
student and his parents.

l 3. I agree to provide individual instruction and supervise work done on
this program.

Student Parent Instructor




HOME GROUNDS AND PLANT INVENTORY
One way to start any project is to identify the existing situation. This
can be done by taking an inventory of the yard or home grounds to be improved
and beautified. Following is an outline to follow when taking the inventory.

A. Sketch a view of the present yard and home grounds on the following
page. Things to locate on the view include: :

1. Total area to be improved.

2. House and other buildings.

3. Fences and sidewalks.

4. Areas or materials which need improvement, removal or change.
S. Trees, shrubs and grasses.

B. Identify the trees, shrubs and grasses on the sketch. List common and
scientific names of the plants below. -

C. Inventory the types of plants in your home.

1. 7.
2. 8.
3. 9.
4. 10.
3. 11.
6. 12,




SKETCH OF AREA TO BE IMPROVED (PRESENT SITUATION)

R e vk a4
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GOALS AND IMPROVEMENTS

Evaluate the present situation. What changes should be made? How much
work will it take to make these changes? How large a project can you undertake?
How much will it cost? What benefits and satisfactions will be derived from
the completed project? These are some of the questions to consider in evalu~
ating the present situation, planning changes and setting up goals for your
beautification program. Talk your plans over with your parents and instructor.
Develop long-range plans and goals which can actually be done.

After evaluation, planning and setting up goals, sketch a view of the yard
or grounds that fits into your plans and feasible goals. The view should
include all the changes necessary and show how the completed project will look.

Things the plan should include are:

l. General cleanup, removal of any unsightly trash or material.

2. Location or relocation of fences, sidewalks, patios, etc. .

3. Proposed trees, shrubs and grasses. Be specific in location and
identification.

4. Location of mailbox.

S. Location of window boxes, rose trellises, and lawn furniture.




SKETCH OF AREA TO BE IMPROVED (PROPOSED SITUATION)

il il A i dnt, st

| ,EC

Full Tt Provided by ERIC.




EXPERIENCE PROGRAM PLANS

Now that you have taken an inventory of the home grounds, evaluated the
present situation, and made plans and set goals for future work and improvement
in ornamental horticulture, you will want to select a place to start. You will "
want to put your plans into action. It will not be possible to make great
changes all at one time, but the thing to do is to get started and involved in
some aspect of the beautification program. Following is a list of suggested
jobs to do and ways and means of accomplishing them.

General cleanup program

This sounds like a lot of hard work. It is, but you must evaluate it in
terms of the benefits you will derive from pleasant and beautiful surroundings.
Really, cleanup involves activities that should be done anyway. Some situations
will require a lot of work, others will be in good shape and not much time will
need to be devoted to cleanup. For situations where unsightly materials have
been allowed to accumulate, the first job is to remove them.

Below is a list of general cleanup activities which may need to be done.
Study your home situation and put a check mark by those activities that need
attention. Add additional activities which need to be done at the botrtom of
the list. Upon completion of each activity, enter the date completed.

Needs Date
Cleanup activity attention | completed

1. Remove dead trees or shrubs.

2. Remove and dispose dead branches.

3. Remove junk, trash, and woodpiles which have
accumulated around the house or grounds.

4. Provide a specific storage place for all lawn
and horticultural equipment.

! s. Repair or vemove broken picnic tables or lawm
furniture.

6. Fill in low piaces and grade the grounds to
provide for drainage.

E 7. Remove, repair or replace fences, sidewalks,
step railings, and porches.

8. Remove or transplant trees, shrubs or flowers to
f fit the long~range plan. :

9. Make provisions for the driveway.
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Needs Date
Cleanup activity attention | completed

10. Pick up nails and broken glass.

11. Remove unsightly rocks.

12,

13.

14.

15.

Grounds maintenance practices .

In addition to general cleanup activities, your home yard or grounds
provide an excellent opportunity to develop knowledges and skills in grounds
maintenance. You will study maintenance practices in the classroom which can
actually be applied on your home grounds.

Below are listed several maintenance practices that can be accomplished on
your home grounds or in your yard.

Check the "Opportunity" column if it possible for you to do this activity.
Check the "Activity Completed" column when the activity has been accomplished.
Use the "Scope'" column to indicate the number of times a particular activity is

pecformed, the number of plants treated, or the size of the area maintained as
it pertains to the suggested practices.

Activity
Grounds main“enance practices Opportunity | cecunleted | Scope

1. Mow the lawn;

| 2. Trim or prune ornamental trces.

3. Fertilize the lawn, trees, shrubs,
flowers.

4. Apply herbicides.

5. Apply insecticides.

6. Water the lawn, trees, shrubs or
flowers.

7. Repair trees.

8. Brace trees.
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Activity
Grounds maintenance practices Opportunity | completed Scope

9. Prevent sunburn.

10. Prevent winter injury.

11. Prevent insect damage and disease.

12. Set up, adjust and move the sprinkler.

13. Edge the lawn.

14. Operate the sprayer.

15. Operate the duster. ' |

16. Prune deciduous shrubs.

17. Prune evergreen shrubs.

18. Mix chemicals.

19. Stake trees.

20. Set up a rain gauge.

21. Record precipitation from a rain gauge.

22, Trim hedges.

23. Trim shrubs.

24. Mulch trees and shrubs.

25.

26.

27.

28.

29.

30.
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Mechanical maintenance practices

In order to carry out the grounds maintenance practices listed previously,
you will probably be working with various horticulture tools and equipment. This
will provide an opportunity for you to develop knowledges and skills in the arca
of horticultural mechanics maintenance.

Below are listed several mechanical maintenance practices that may be
accomplished by working with horticultural machinery and equipment. Check the
"Opportunity" column if it is possible for you to do this activity. Enter the
date in the '"Date Completed" column when the activity has been accomplished.

L)

Date
Mechanical maintenance practices . Opportunity | completed

1. Sharpen mower blades.

2. Adjust mower height.

3. Calibrate the sprayer.

4. Flush and clean the sprayer.

5. Adjust the fertilizer spreader.

6. Select horticultural tools and equipment.

7. Sharpen horticultural tools.

8. Clean and oil horticultural tools.

9. Recondition horticultural tools and -equipment.

10. Operate the chain saw.

11. Operate the hedge trimmer.

12. Calibrate the irrigation system.

13. Adjust gasoline engines.

14." Change oil and maintain gasoline engines.

15. Use horticultural tools and equipment safely.

16.

17.

18.

19.

20.
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Improvement and beautification activities

Once the cleanup activities have been completed and maintenance skills
developed, you will want to start some improvement and beautification projects
on your home grounds. There are many possibilities. By working toward your
proposed and planned program, you can start with a large project and supplement
it with smaller, less time~consuming projects.

A planned program with definite goals will help you evaluate your progress.
Below is a list of improvement and beautification activities. Check the
"Planned" column if the activity is in your long-range plans. Upon completion
of the planned activity, enter the date in the '"Date Completed" column.

Date
| Improvement and beautification activities Planned | completed

1. Plant new trees.

2. Plant new shrubs.

3. Seed or plug a new lawn.

4, Plant flowers.

5. Relocate and replant t}ees.

6. Relocate and replant shrubs.

7. Renovate the lawn.

8. Grade the lawn.

9. Reseed bare spots.

10. Plant sprigs.

11. Place plugs.

12. Repair bare spots.

13. Take soil samples.

14. Apply fertilizer.

15. Apply lime.

16. Repair old fences.

17. Paint fences.

18. Build fences.
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Date
Improvement and beautification activities Planned | completed

19. Build lawn furniture.

20. Repair lawn furniture.

21. Paint lawn furniture.

.

_22. Paint house or other buildings.

23. Build a new sidewalk.

24. Improve the driveway.

25. Landscape the yard.

r 26. Prepare the public, private and service areas.

27. Build a concrete patio.

28. Lay a stoune patio.

29. Lay a stone walk.

30. Build a barbecue pit.

31. Make a window box.

32, Build a rose trellis.

33. Build a pool.

34. Build a pond.

35.

36.

37.

38.

40.

41,
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Horticultural activities within the home

There are numerous activities that can be carried out with ornamental plants
within the home. House plants beautify and make the surroundings more pleasant.
It is also interesting to watch them grow. lMany horticultural knowledges and
skills can be learned by growing and taking care of plants indoors.

Everyone has an opportunity to start some type of plant project in his own
home. Below are listed some plant projects or indoor activities in the area of
ornamental horticulture that may be carried on within his home. Check the
"Opportunity" column if it is possible for you to do this activity. Check the
"Activity Completed" column when the activity has been accomplished.

Activity
Horticultural activities within the home Opportunity ]| completed

1. Care for the house plants presently growing
in my home.

2. Learn the common and scientific names of house
plants growing in my home.

3. . Learr the identifying characteristics of house
plants growing in my home.

4. Obtain and start growing different kinds of
house plants in my home.

5. Prepare special arrangements of house plants
and flowers in my home.

6. Build attractive containers for potted plants.

7. Build hangers for potted plants.

8. Make a moss stick and grow a climbing vine.

9. Prepare a terrarium and maintain it in an
attractive place.

10. Arrange blooming plants around a background
of green foliage plants.

11. Add flowering plants to foliagz plants to
brighten a winter window garden.

12. Grow "masculine plants" in your room or
office.

13. Construct an attractive centerpiece for the
dining room table.

14. Place a plant in front of a mirror to get twice
the effect from a plant arrangement.
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. o ¥ . Activity
Horticultural activities within the home Opportunity | completed

-

15. Make up and display a dish garden of cactus and
succulents.

16. Sink spring bulbs outdoors for thr.e months of
cold weather, then bring indoors to bloom.

17. Move potted house plants outdoors during the
sur ner.

18. Move potted plants to the outdoor window garden
between spring-blooming plants and summer-
blooming plants.

19. Build a plant box to match the back-yard fence.

20. Combine planters, green foliage plants and
flovering plants into an attractive setting to
enhance the beauty of the living room.

21. .Grow plants under artificial light.

.22. Grow lilies for Easter. !

23. Grow poinsettias for Christmas.

24. Grow chrysanthemums for Thanksgiving.

25. Develop a creative and attractiwe floral
design which fits into my home situation.

4 26.

27.

| 28.

29.

30.

Mew horticultural skills

By carrying on some of the suggested ormamental horticulture activities
. within your home, you will have an opportunity to learn and develop many new
A horticultural skills.

Relow are listed several skills which you may have an opportunity to

; develop. Uhen the activity has been accomplished enter the date in the '"Date
Completed” column. Usc the "Scope" column to indicate the number of times an
activity was performed or the number of plants or sceds treated.
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A. Plant propagation skills

Date
New horticultural skills completed |Scope

1. Sterlize soil.

2. Sterilize equipment.

3. Mix mediums.

- 4, Prepare a medium for cuttings,

5. Make cuttings.

6. Make buds.

7. Treat cuttings with hormones.

8. Stick cuttings.

9. Pot cuttings.

10. Dip bulbs before planting.

11. Dip corns before planting.

12. Treat seeds with acids.

13. Pinch plants.

14. Prune ornamental plants.

15. Water plants.

16. Prepare fertilizer solutioms.

Dt M bbb A ciatab bl L

17. Spray hormone solutions for blossom set.

18. Inject hormones.

19. Force flowers.

20. Bring flowers into bloom.

21, Prepare a seed flat.

22. Prepare a germination media.

23. Sow seeds (broadcast or rows).
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vDate
New horticultural skills completed |Scope

24. Treat seeds (fungicides, scarification,
stratification).

25. Label seedlings, cuttings and plants.

26. Remove seedlings from seed flats.

27. Pot seedlings.

28. Select potting media.

SR ETTR TR TR R TR R T

29, Mix potting media.

30. Apply growth regulators.

e T RREERTT AT ORI A

31. Make air layers.

E 32. Remove air layers.

33. Hasten maturity.

34. Retard maturity.

35. Pinch plants.

36. Disbud plants.

s

37.

38.

39.

40.
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B. Floricultural skills,
Date o
New horticultural skills completed [Scope
1. Use a knife in making flower cuts.
2. Use a shears in making flower cuts.
3. Select and prepare the flower holder.
4. Pr;pare the container,
5. Prepare and arrange the right flowers and
combinations for specific use.
6. Recut stems.
7. Trim flowers.
8. Remove foliage under water.
9. Boil and sear the stems.
10. Wrap flowers.
11. Arrange differeat designs.
12. Locate and display flowers for ultimate
attraction.
r13° Select proper tools.
14. Use tools properly.
lsjrvgi;c; flowers in containers.
16.
17. -
18.

D-19

et o e




RECORDS AND REPORTS

Record of Receipts

Date

Item

Received from or sold to

4Lnount
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Record of Expenses

Date Item

Paid to

Amount

D-21
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Labor Record

Date

Activity

Hours
worked




i bl et

Personal Expense Record

.
-

Date

Education

Recreation

Contributions

Personal

D-23
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Date Education Recreation

Contributions

Personal

P
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Photos and MNews Clippings




Record of Instructor's Visits and Individual Instruction

Date

Plans, comments and recommendations of instructor

D-26




FFA leadership Record

A. FFA leadership (offices and ccmmittece memberships)

\0ffice or committze

TR, W — 8l 2

“ear and length of service | Scope (local, district, state!

B. FFA Activities (FFA contests, conventions and other activities)

Date

Activity

<

Nature of participation and placing

¥ mm  cmor e apem o T e e Gy T -

ey @ . )
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C. FFA Cooperative Activities (group projects, FFA cooperation and comnmunity
projects)

Date Activity

D. Other Leadership Activities (membership and offices in 4-H, church groups,
classes, band and athletics)

-~
Activity lear snd length of service Comnziziits : o]




Studeat Diary

This diary should be used to keep weekly records of horticultural or other
activities. A mininum of two entries per week is suggested.

Date Activities 1
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Date Activities |
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APPENDIX E

ORNAMENTAL HORTICULTURE NEWSLETTER

LETTERS TO TEACHERS REGARDING FIELD TESTING




ORNaMENIAC HORIICULILRE NEWSLEITER

Mvision of Agriculturai Eoulation
University of Illinois
December 1966

shout this newsiettel

dir. e this is the first time you have receirved & new:letter concerning the
Nrnementec. Horticulture Project, vou may be interested to know what you may
expe: . from 1t.

During the past three months, the Ornarenta! Hort:culture Project staff
members hrave visited several departmeants of tea.hers who sttens=d the institute.
Wz thought you might be interestad in what others are doirg toward launching
dyrnamer ta. hiorricuiture progrems in their schoclse Also, we hsve received
se'reral comments on the laboratory exercises and source units from instructors
who have used them in their teaching programs.

~f vou have anything to share with others who are interested in ornamental
hortisulvurz, please send it to the Division of Agri:zultural Education and we
will :inciude it in the next newslecter.

Activities being carried on by members of the Ornamental Horticulture Institute

Bi1l Cinnamon of Brimfield has been discussing with his school board and
superintendent of schoois the pussibility of a schooi greenhouse.

Carraii Johnson of Payson is integrating ornamental horticulture into his
Va-ational Agriculture I[I course. He has been accumulating pots, stakes, and
prtting materiais for work in ornamental horticultuvre. Mr. Johnson is using some
sheives in the shop with an exposure to a window to do his rooting and plant
growing.

At_Ambay High Schooi Jim Becker intends to tessh ornamentsel horticulture as
an integrared unit to all kis students in vocaticnal sgriculture. He has acquired
a growlux light ©o use in growing plants in the v -ational agri:ulture laboratory.

Michazl Yocam of Pacla, Kansas, reported or November | that he was using the
curricuium materials develioped last summer and that he was constructing a light
.hamher to 2onduct experiwents on light and darkness. n an corlier letter Mike
rapor-ed that he was in the process of clearing end fencing five acr2s of land
far horeicu.ture. Two acres witl be us2d for liver srock rrees and shrubs),
one azr: for archard, and one acre for vegetable projuction. A greenhouse, storage
stel, Trames, and work room will accupy about one-taif acre and one-haif acre will
be used for turf plots. The local Rotary Ciub is turnisking Paola High School
with :,500 trees for lining out. Mike will reach an aduit courge on landscaping
this winter. )

£4 Sauzr of Fisher will integrave ornementsi horvicwirurs iatd the regular
racationat agriculturz courszs. He has developzd & simuiated grzenhouse in the
shop whzrze he can rzgulare light and to sowe extent huwiditv. EJ has his students
des1g1ing landscapes and planting shrubs a4t privsu2 bomes in Fisber.

E-1
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‘e Mo mugpin: sr Rokvor 1s making extznsivz .nalges 1a bis tacilities for

. e oun

w.1.73 Jhat z1tail NIfCL.uCurse  Hde ia 1D the process 00 buiiding a schooi

LR}

2r-z1hons- using plastil os his (overing materiazl. HAe aisd 1: aicumuisclng pots,
Fa4ats. 203 Tistlng =Qulpm=nt. Mr., Huggins has buailt a (limaterium with twd

N KL R

LY whlehl e 18 8ble td cortrol tight, huridity, énd temperaturz. The
ViULAZarium wouild De worth iooking over 1f yoa are in Mr., Yuggin's area.

&2 _Farres on, Jdean Fin.kh 1s teaching orpsemzuto. hortiluiture &5 a1 integrated
NRLT .0 biS rz2gulsr Vocdllone agriculture (lasses. Re tas butit a small plastic-
:yrered framz whilh bz 18i7e¢d & misting chamber. YHe uses the mister off a
Wind:x sindow slzenszr bottie td mist the plant: in the chamber,

Aiber: Tizken of Dixdon has used siomz of the sdur.e Jnits and laboratory
o Hz was p.zas=d wicth the manner in which they helped him teoch the

S a shelf buiit ir the shop with an eXpasure to a window where the
MD2VE 4re rodxeing pients and growing srnam-=nralsz for sala.

At 7ilia Grove. Ro.1s Mir:hell is tezaching a sapsrate coursz in ornemental
norticutliute valled vocational ornamental horticuitura td tenth and elzventh
gradezs. = h3- u=zn students enrdlled in the c¢lass, &11 »f whom get their
sup2rvisz4 <xXp-ricfue progroms on a focal goif cwurse that the (iass 1s responsible
for mairtaraiig.e Mr. Mitcheli's class is the resuit 3f working closely with the
faderair.y :spoirsired Work Study Program this sunmer. He has instelizd a climatarium
since this summ2r and has started ro use an area Jf the schaol ground as a turf
pist demmscravion.

Gizan vorl of_gigpella intaads to offer a szparate uourse calied ornamental
horticuiturs to juriiors and seniors for the second sezmester »f cthis year. He is
also inr:graring ornamerral horticulture® into his reguisr vocstional agriculture

L1asses at the sophomor: level,

Q_b Br»un of D=¥a' b is in the proczss of moving iato a new facility and, of
cnurs=, < busy g—ttlng thlngs ocriented. He has purchased a <limstarium for
ST rMm prupagatnan work.

Robert MI.1s reparts that his schodl system 1: expendiag and adding a
vorat Loral complex to the pressnt high schaol, Tre vocationei agriculture
facil .ty 15 presently baing -owpicted and Mr. Miils plens to move 1P next semester.
Mre Mio.s with er=ct a piaestic gresnhouse snd hotbeds aftzr he is 1n the new
facilisve He has an euronati. .onrrolled germinaroar, and plans td buiid a growth
cPamhers Mre Miiis v teeching oruamental horticultute s an integrated course in
rthe regulet vo.atidnal -2viculitnrz program.

AU_ALUZD Mfomental horticulture is rought t3 twd groups in & course called

suburks - iw7ing. Mr. fapletom is lnvestigotiag the poscibility ot plaring boys
for wirk cxpsriznce 1n & nurizry operated by the soro0) districte.

AL _Linvln Bigh Schoai Bob Dor:h plsns to tesch ornemertal horticulture to
his agrt uitural d.cupat1ons lass of s1x studentse Mr. Dorch is planning a two-
3T threz month Leave f ohsaenie TN VISLIL ¢adatern Asla with a Ratary Ciub delegation
03, 8% & rtesuit, wi.y beginm ris orpamentatl hotrticulture closses iote in the spring.

(lorince Fauegal Of Oswegd will teath orpamentai horticulture a8 an integrated

C O L, L e ST Gt @ SRS Sretens

unit to trzsrmen and sophomoras, Mr. Fluegel 1s foCea with o problem of haviag




h.s popils & 2 nuw schocl and his >toam:ntal horticultor: fecilities &t the old
3¢ 3% Ye hes ¢ reransport his students from ons schici to the ocher. At the
old scnazl Mr, *luegel has 2 plestic covered structare in th: shop where he is
zhle to ¢ontrol lighkt aad heat.

Articie sbout Ovaamc:tal Horticulzure insti

- - oo

te

ic

Dr. Cavce Scarborough, editor of The aApriculrural Fducztion Mag:zine, bhas
’ Ae aprleu:tltas =tulzel

ijauformed us that an erticle describing the 1966 Odrnamental Horticu:ture institute
at the “miversity of T1ll:nais will b: published in the February edition.

Commencs of tecche r. source umits and laboratory exercises

a0 on. T Bt M Al B SAEe 4 G SRR ABABERS

Comments from ceachers who have used source units 2nd returned evaluation
forms indicate that the inits arz helpful in teaching ormamental horticulture.
Some teachers have vep~rted on as many as eight scurce units or laboratory
exercises. The sugg:sstions we are receiving are a great a:d in helping us orient
our efforts toward more effsctive assistance to you in yd>ar ornamental horticul-
ture programs.

Extra copias of units and exercises

We have approximately 25 extra copies of each of the scurce unics and
laboratory exercises. If you need additional ccpies of these materials, they
are yours for the asking as loag as the supply lasts.

12/1%/66psg
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Division of Agriculture Education
University of Illinois
358 Education Building
February 1, 1967

To: Teachers who were enrolled in the Ornamental Horticulture Institute
From: Paul Hemp, Institute Director
Subject: Try out of student record book o

If you have students who are carrying home beautification projects or
other ornamental horticulture improvement projects, you may wish to make use
of the enclosed planning guide and record book. This book needs to be tested
in the field to determine 1ts value as a student record.

Use the tear sheet to order additional copies. If you order additional
copies, you should plan to use them with students and report back to us
your evaluations and suggestions by June 1, 1967.

Tear Sheet

Yes, I am interested in having my students use the Ornamental
Horticulture Experience Program Planning Guide and Record Book
during the spring semester, 1966-67.

Please send me copies of the book to try on an
experimental basis.

Signed

School

Return to Paul Hemp, 358 Education Building, Urbana




UNIVERSITY OF ILLINOIS COLLEGE OF EDUCATION

DEPARTMENT OF VOCATIONAL
AND TECHNICAL EDUCATION

EDUCATION BUILDING

URBANA, ILLINOIS 61801
AREA CODE 217 333.-0807 August 19, 1966

To: Teachers participating in the Ornamental Horticulture Project

Subject: Distribution, use, and evaluation of source units

Under separate cover I am sending you several source units which were
developed this summer in the Ornamental Horticulture Institute. Within two or

three weeks you will receive a shipment of student laboratory exercises to use
in your instructional program.

I hope you will be able to field-test these materials and provide us with
evaluative information to use in refining and improving both the units and the
exercises. A supply of evaluation sheets will be enclosed with each shipment

you receive. As you review these materials and contemplate theixr possible uses
please keep in mind these two points:

1. No teacher is expected to teach all of the problem areas covered
by these units.

2. The source units are not a self-contained teaching kit or teaching
plan. They should help you plan the teaching of a particular problem
area but additional ideas and 1qformation will have to be added to
each source unit.

Obviously, you are not expected to complete an evaluatioun form for a particular
source unit or laboratory exercise until you have used the unit or exercise.

To help you plan appropriate laboratory activities for your students I
am enclosing a 1ist of laboratory exercises which are soon to be sent to
you. We Lave not attempted to identify the problem area which each laboratory

exercise fits best. Again, it is your prerogative tc use or not to use each
latoratory exercise.

I hope you have a successful school year and that the curriculum
materials from the Ornamental Horticulture Froject prove useful in your
teaching.,

Sincerely yours,

Prcd Horsfprt

Paul E. Hemp, Director
Ornamental Horticulture
Research Froject

PEH:npm

Enclosure




UNIVERSITY OF ILLINOIS COLLECGE OF EDUCATION

DEPARTMENT OF VOCATIONAL
AND TECHNICAL EDUCATION

EDUCATION BUILDING
URBANA, ILLINOIS 61801
AREA CODE 217 333-0807

August 19, 1966

To: Teachers who agreed to field-test ornamental horticulture materials.

Subject: Diatribution, use, and evaluation of curriculum materials.

I was pleased to hear that you are willing to use and evaluate a
number of source units developed in the Ornamental Horticulture Institute this
summer. Under separate cover I am sending you the source units which are ready
plus some evaluation sheets which you are to complete and return to me as soon
as you teach the problem area. Since you may not choose to teach a particular
problem area until late in the school year, the deadline for returning the
evaluation sheets will be May 31, 1967. Of course, if you complete the evaluation
sheets before that time I will appreciate receiving them.

As you will discover, the source units are not complete teaching kits.
You will need to draw on other resources to teach the areas covered. Also,
the source units are really first drafts of the final product. Your assistance
is needed in the revision and improvement of these units.

The ornamental horticulture research staff is preparing a series of
laboratory exercises for student use. About September 1, I will send you a
shipment of these exercises along with some evaluation sheets. Please review
these exercises and use as many of them in your teaching as you can. In
return I hope that you will fill out an evaluation sheet for each laboratory
exercise that you use.

I appreciate your willingness to assist in the field testing and
evaluation of these materials. If you have any suggestions regarding other
ornamental horticulture materials which need to be developed, please write me
about them.

Sincerely yours,

B.J

Paul Hemp, Director
Ornamental Horticulture
Institute.

PH:sh
enclosure




UNIVERSITY OF ILLINOIS COLLEGE OF EDUCATION

DEPARTMENT OF VOCATIONAL
AND TECHNICAL EDUCATION
DIVISION OF AGRICULTURAL EDUCATION

EDUCATION BUILDING
URBANA, ILLINOCIS 61803
AREA CODE 217 333-0807

September 13, 1966

To Teachers Cooperating in the
Ornamental Horticulture Project

Subject: Curriculum Materials

By this time you should have received the source units,
laboratory exercises, and evaluation forms which are available at this
time. Teachers who attended the summer institute should have received
31 source units and 16 laboratory exercises. Other teachers should
have received 16 laboratory exercises and as many source units as
requested on the checklist.

If you do not have the materials which you requested or should
have, please let me know. If you need additional evaluation sheets
during the year, please drop me a card requesting additional copies.

Sometime in October I hope to send you an additional shipment
of laboratory exercises. I hope you will try out as many of these
exercises with your students as possible. As soon as you have used and
evaluated a source unit or a laboratory exercise, I would appreciate
receiving a completed evaluation form so we can begin the job of
revising and improving these materials.

Sincerely yours,

Paul E. Hemp
Associate Professor
Agricultural Education

PEH:psg




APPENDIX F
EVALUATION FORM FOR TEACHERS' SOURCE UNITS
EVALUATION FORM FOR LABORATORY EXERCISES
ORNAMENTAJ. HORTICULTURE INSTITUTE FORM 1
ORNAMENTAL HORTICULTURE INSTITUTE FORM 2
ORNAMENTAL.HORTICULTURE INSTITUTE FORM 3

FINAL REPORT FROM.PILOT SCHOOLS




USOE PROJECT 6-1538-1-32
Ornamental Horticulture

EVALUATION FORM FOR TEACHERS' SOURCE UNITS

1. Name of problem area

2. Use of source unit:

a. Number of class periods used in the teaching of this problem
area

b. Number of students tauglht

c. Grade level of students taught !

3. What changes, additions, or corrections should be made in each of
the following sections? (Use back of this page for additional comments.)

a. Content or subject-matter outline

b. Ways of starting problem area

c. Suggested questions and answers

(=

Suggested laboratory exercises

e. Student and teacher references and aids

source unit?

5. List the references which were most valuable to you and your students.

E
:
E
|
i 4. Should more subject matter (answers to questions) be included in this
|

6. What other suggestions do you have for improving this source unit?




7. Was this source unit your main source of help in teaching this problem
area? . If not, what was your main source of help?

8. Did you discover any additional teaching aids which should become
a part of this source unit? (Examples-~diagrams, check lists, charts)

(Note: If you care to send us a corrected copy of this source unit which
has your suggestions written in, please do so.)

PP SO SO




10.

USOE Project 6-1538-1-32
Ornamental Horticulture

EVALUATION FORM FOR LABORATORY EXERCISES

Name of laboratory exercise

Grade level of student using exercise

Number of students who completed this exercise

How much time was required to complete this exercise? Label your answer
in terms of hours or days.

Is this exercise appropriate for high school instruction?

Why?

Did this exercise arouse and create interest in the suk ject covered?

Was too much or too little material covered?

Were explanations clear? How should they be changed?

Were procedures well organized? How should they be improved?

Should this exercise be revised and made available to othei ornamental
horticultqre classes?

Note to teacher Please complete one evaluation form for each exercise used

or, if you prefer, duplicate this form and have each student evaluate the
exercises they complete.




ORNAMENTAL HORTICULTURE INSTITUTE FORM 1

Information Concerning the 1265-66 Program
Cenducted in Cooperating Schools

1. Name

2. Name of school

3. Address of school

4. Titles or separate courses taught Number Grade
in ornamental horticulture enrolled level of students

5. Names of units or problem areas taught as a part of the regular vocational
agriculture program.




10.

How many students received instruction in ornamental horticulture as a
part of the regular vocational agriculture program?

What grade levels were taught ornamental horticulture as a part of the
regular vocational agriculture program?

How many students were involved in the placement-employment programs?

What was the duration of these placement-employment programs in weeks?

List the names of training stations used in the placement-employment
program.

1.
2.

3.

10.
11.
12,
13.

14,




ORNAMENTAL HORTICULTURE INSTITUTE FORM 2

Information Sheet Concerning 1966-67 Program
to be Conducted in Cooperating Schools

Name

Name of school administrator

List titleé_of separate courses to be taught in ornamental horticulture
during 1966-67.

1.

What enrollment do you expect in separate ornamental horticulture courses
during 1966-67?

What enrollment do you expect in regular vocational agriculture classes
in which ornamental horticulture is taught?

What is the grade level of anticipated enrollees in ornamental
horticulture during 1966-67?

Give your complete teaching'schedule or assigned duty for the 1966-67
school year.

Period 1
2

3




8. 1Indicate the problem areas vou plan to teach during the 1966-67 school
year by listing the course in which each area will be taught.

Name of course in which
Name of problem area area is to be taught

1. Selecting growing mediums

2. Potting plants

3. Plant growth and development
4. Propagating plans asexually

5. Selecting and using plant growth i
substances . 1

6. Propagating plants sexually

7. Sterilizing soil 4
8. Constructing special structures

9. Transplanting seedlings and cuttings

10. Propagating greenhouse plants

11. Growing lilies for Easter blooming

12. Controlling light, temperature, and
humidity in a greenhouse or
climatarium

13. Arranging bouquets and floral pieces

14. Judging flowers

- 15. Storing and caring for cut flowers

16. Sodding lawns

17. Establishing a lawn by seeding
18. Renovating lawns

19. Maintaining an established lawn ;‘

20. Container plant production

21. Cultivating, fertilizing, mulching,
and watering nursery plants




Name of course in which
Name of problem aree area is to be taught

22. Planting, transplanting, pruning
and training nursery crops

23. Establishing and preparing a
nursery site

24, Source of planting stock
25. Using hotbeds, cold frames,
and latch houses for nursery

development

26. Cultivating and mulching trees
and shrubs

27. 1Identifying trees and shrubs

28. Selecting and buying trees
and shrubs

29, Fertilizing trees and shrubs
30. Landscaping maintenance timetable
31. Developing landscape design

32, Developing plot plans, construction
plans, and planting plans

33. Building terraces, pools, ‘and ponds

9., List training stations you plan to use in 1966-67.
(Examples: greenhouse, nursery, golf course, estates, etc.)




ORNAMENTAL HORTICULTURE INSTITUTE FORM 3

Evaluation of Ornamental Horticulture Institute

Rate the following Horticulture 200C instructional areas in order of
value to you in starting a new program or improving your present program.
Use the following rating scale: 1. highly valuable; 2. moderately
valuable; 3. slightly valuable.

Value Area . Comments

Plant propagation

Greenhouse management

Nursery management

Turf management

Arboriculture

*

Ornamental gardening and landscaping

Rate the following areas that were covered in VOTEC 459G according to
their value to you in starting a new program or improving your present
program. Use the same scale used in Item 1.

Value Area Comments

Mr. Stedge's presentation

Danville field trip

Chicago field trip

Committee work on skills and problem areas




Value Area Comments

Development of source units
(term project)

Handouts

Corsage and floral arrargement
demonstration

Sessions on:

Course of study

Teaching outlines and source units
Laboratory exercises ‘
Teaching aids and references

Facilities and equipment

Ornamental horticulture experiences
programs

3. What were the most valuable parts of Horticulture 200? '

4. What were the least valuable parts of Horticulture 200?

} 5. What were the most valuable parts of VOTEC 459G?
6. What were the least valuable parts of VOTEC 459G?

7. What suggestions do you have for improving the organization and conduct
of the University of Illinouis Ornamental Horticulture Institute?

F-10




8. Would you be willing to attend a one-day follow-up meeting of institute

participants if this meeting were held in May or June 1968 and your
travel expenses were paid?

"9, Use the space below to write any further comments on either Ornamental
Horticulture 200 or VOTEC 459G.

; F-11




FINAL REPORT FROX PILOT SCHOOLS
ORNAMENTAL HORTICULTURE RESEARCH PROJECT

Name . 2. School

Number of students enrolled in separate horticulture courses taught in
your school .

Number of students enrolled in regular vocational agriculture classes
who received instruction in ornamental horticulture .

Number of "student pericds" of instruction in ornamental horticulture
provided in your school during the 1966-67 schaol year. A "student period"
is defined as one student receiving one period of instruction at school.
Multiply the number of students taught times the number of periods of
instruction each student received to obtain this answer .

Of the total '"student periods" of instruction reported in Item 5, how
many were provided at each of the following grade levels?

9th 12th

10th 3th

11th 14th
Number of students involved in plac:ment--mplovment programs at ornamental
horticulture training stations . Duration of these programs
in weeks .

Names of training stations used.

List major items of ornamental horticulture equipment and teaching materials
purchased this vear. Include laboratory equipment, books, supplies, and aids.

F-12




9. Changes or improvements in facilities and land laboratury. Report additions

or improvements made in physical facilities or land laboratory plots.

10. Report school service or community service projects accomplished this year.
Examples: Growing plants in the school, landscaping a park area, or
planting trees for local residents.

11. List titles of ornamental horticulture courses or meeting: taught to
adults. Give titles, number of meetings, and enrollment figures.

12. Other changes made in your program. List any changes in curriculum,
facilities and equipment, or teaching procedures which you made this year
and were not reported elsewhere in this questionnaire.
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13. Plans for 1967-68. Briefly, describe how the ornamental horticulture
program in vour school will be modified or changed next vear (1967-68).

14. Rate the following factors (first, second, third, etc.) according to the
influence they had in shaping your ornamental horticulture program for
this year:

Community need.

Pressure from school board and administrators.

Curriculum materials received from ornamental
horticulture project.

Assistance from local industry.

Instruction received in Horticulture 200 last summer.

Instruction received in Votec 459 last summer.

Contacts and interactions with other teachers at
the summer institute.

My personal interest in horticulture.

Extramural courses taken (list).

Other factors (list).

Other factors (list).

15. List the major inhibiting factors which kept you from accomplishing more
in ornamental horticulture than you did in vour schcol this year.
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16é. What could state staffs in agricultural education at teacher-training

institutions do to get more programs in vocational ornamental horticulture

started in high schools of the midwest?

Return this form to Paul Hemp, 358 Education Building, Champaign, Illinois
before June 1, 1968.
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