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ABSTRACT

Competencies Needed for Careers
in Ornamental Horticulture in Utah
by
Dennis George Bahen, Master of Science

Utah State University, 1980

Major Professor: Gilbert A. Long
Department: Agricultural Education

The purpose of the study was to present descriptive data about
the industry, determine the importance of the competencies needed for
job entry, and assess the manpower needs of the ornamental horticulture
industry in Utah.

The identified population of 576 ornamental horticulture enter-
prises was categorized into seven areas of specialization: Arborists
(4.5%), Maintenance of Landscapes (10.8%), Landscape Construction (18.6%),
Golf Courses (13.5%), Greenhouse Production (5.4%), Florist-Plant Shops
(30.9%) and Garden Center-Nurseries (16.3%).

The datawere collected by a survey-questionnaire. One hundred
and sixteen ornamental horticulture enterprises responded to the survey.
This amounted to 38% of the industry sampled and 20% of the population.

Findings of the study indicated that single enterprises conduct
work in a number of the areas of specialization.

Ninety-two of the ninety-four competencies were rated at least

of some importance to entry level workers. The most important competencies

vii



common to all the areas of specialization were: human relations and
communications, pest identification and control, record keeping,
and safety.

Other highly rated individual competencies in the major areas
of specialization included: 1) Arborists--mix and handle chemicals
safely, turf establishment and maintenance, removal of trees and shrubs,
and pruning techniques; 2) Maintenance of Landscapes--mix and handle
chemicals safely, apply fertilizer materials, operate and.maintain
spray equipment, maintain turf and operate and service automatic
systems; 3) Landscape Construction--plant and transplant, turf establish-
ment and maintenance and sell products and services; 4) Golf Courses--
apply fertilizer materials, maintain golf greens and turf and apply
knowledge of irrigation and watering methods; 5) Greenhouse Production--
apply knowledge of irrigation and watering methods; sell products and
services, and operate a cash register and handle money; 6) Florist-
Plant Shops--design and construct floral pieces, dish gardens, and
terrariums, operate a cash register and handle money and design displays;
7) Garden Center Nurseries--operate a cash register and handle money,
sell products and services, and select plant materials according to
growth habits and uses.

The number of employees anticipated in the future is growing at a
16% yearly rate. The greatest anticipated yearly expansion of full time
employees in the areas of Landscape Construction (63%), Arboriculture
(35%) and Greenhouse Production (32%). Members of owners' families
comprise 17% of the industry's employees.

The study also indicated a preference for workers presenting
specific job competencies at job entry.

viii (106 pages)



CHAPTER 1
INTRODUCTION

Education in general and vocational education specifically are
charged with the education and training of individuals to enter and
succeed in their chosen career.

"Career education deals with those parts of the educational
system focused on providing the individual with skills, understandings,
and values necessary for obtaining and succeeding in one's life work.

As such, career education calls for the united effort of the school and
community to help all individuals learn about and prepare to engage in
work as a part of their way of living." (Utah State Board of Education,
1978).

Vocational agricultural education was first recognized by the
federal government when it passed the Smith-Hughes Act of 1917. Funding
was provided for training programs in production aéricu]ture. Addi-
tional federal legisltation in the form of the George-Reed Act of 1929,
the George-Ellzey Act of 1934, and the George-Dean Act of 1936 helped
pave the way for vocational education by providing federal funding
(Humpherys, 1965). The Vocational Education Act of 1963 expanded upon
these acts by encouraging schools to offer vocational courses of
instruction for any occupation in agriculture/agribusiness (United States

Department of Health, Education and Welfare "USDHEW", 1978).

The Problem

Historically, vocational agriculture has been taught primarily by



vocational instructors having a broad background in production agri-
culture. This background usually came from being reared on a diversi-
fied farm. Modern times have changed all this. Although the vocational
agricultural instructors generally have a farming background, it is
more Timited in scope due to modern farm specialization.

Vocational agricultural instructors have the responsibility for
"the development of occupational competence in the areas where a labor
demand exists" (Simpson, 1976.) How do agricultural instructors go
about defining what to include in their curriculum to adequately train
their students for entry into a selected occupation? How do they stay

current in their profession?

Background of the Problem

The United States Office of Education, (USOE), Division of
Vocational and Technical Education, saw a need to help with these problem
areas. The USOE recommended that two national studies be made. The
first study was to identify and validate major production agriculture and
agribusiness occupations and their manpower needs. The second study
was to determine the competencies required for entry into the identified
occupations. The studies were completed in 1978 (USDHEW, 1978).

The Department of Agricultural Education at Utah State University
has a departmental objective of identifying agricu1turé occupations
in Utah, their manpower needs, and competencies needed for entry and
advancement. Studies at Utah State University (Wood, 1973; Thomsen, 1977;
Bigo, 1979; Summers, 1979 (have been completed in the areas of production
agriculture and agriculture sales and service. These studies provide
quidelines to vocational agricultural instructors in assessing their

curriculum needs and requirements.



Purpose of the Study

One area of instruction in vocational agriculture is Ornamental
Horticulture. This area of instruction was recognized as important
early in the twentieth century. The status of agricultural education
in the secondary schools was presented in a paper at a meeting of the
Association of Land-Grant Colleges in 1909. The paper concluded that
"agriculture, horticulture, and forestry should be a regular part of
public secondary education" (Humpherys, 1965). Ornamental horticulture
is concerned with "Persons who work in occupations that specialize in
planting, caring for, and marketing trees, shrubs, plants, flowers,
and turf areas" (USDHEW, 1978). Peterson (1969) stated that, "Because
of the increase in population and the resultant urbanization of many
of the formerly ruka], farm-oriented communities, there has been an
increased emphasis, both locally and nationally, on ornamental
horticulture and the opportunities it might hold for interested people."
To this end, Peterson (1969) identified the need for technical training
in ornamental horticulture in Utah. Zurbrick (1974) undertook research
in Arizona to identify competencies needed in the ornamental horticulture
industry by beginning employees. Others (Kaas, 1975; Hawaii DOE, 1976;
Cole, 1973) have also completed research in the instructional area
of ornamental horticulture.

Updating of the Utah curriculums in the area of ornamental horti-
culture is needed. Peterson (1969) concluded that the results of his
study "indicate the need for future research in ornamental horticulture
to establish trends in the industry and to determine the opportunities
for employment". Vocational agriculture instructors can obtain a

general background about ornamental horticulture from research done



in other states, but need to Took at the ornamental horticulture industry
within the state of Utah to determine specifically what competencies

need to be taught. There have been a number of Utah studies completed
which relate to the ornamental horticulture industry and area of study
(Peterson, 1969; Schank, 1964; McKee, 1974; Stevens, 1966).

It is the purpose of this study to survey ornamental horticulture
in Utah and assess the scope, size, and needed competencies of entry
employees of the ornamental horticulture industry. The information
gained in this study could be utilized to help keep agricultural
education current, to aid agricultural instructors in the evaluation
and updating of their ornamental horticulture curriculum, assist
agricultural educators in their program articulation efforts, or

guide anyone interested in pursuing ornamental horticulture as a career.

Objectives

The major objectives of this study are:

1. To identify those businesses and governmental departments
and/or agencies involved in ornamental horticulture activities in
Utah.

2. To assess the relative proportion of businesses and govern-
mental departments and/or agencies involved in each of the major
ornamental horticulture areas or categories in Utah.

3. To determine the relative importance of the identified
competencies needed in ornamental horticulture for job entry.

4. To determine the manpower needs of the ornamental horticulture

industry in Utah.



CHAPTER 11
REVIEW OF LITERATURE

There are several areas of background study which were important
in the formulation of this study. This chapter will review the efforts
of other persons and groups who have contributed insight into these

areas.

Career Education and Vocational Education

In our rapidly changing society, "persons are apt to change
occupations three, four, or more times throughout their working Tives."
(Utah State Advisory Council for Vocational and Technical Education,
"USACVTE", 1977). To the casual observer, it would seem that the learning
of specific job skills as advocated by career and vocational educators,
would be unnecessary. But a person must first find and hold a first job
before being too concerned with subsequent jobs. Therefore, "students
need to develop specific skills for specific jobs, at least in an
occupational cluster" (USACVTE, 1977). This skill or competency develop-
ment will help the individual to succeed in the job and give him/her
a good foundation upon which to build a career.

" Career education and vocational education are not the same
concept, although career education received its impetus from the
vocational education community. A vocation is part of a career and is
defined as "one's primary work role at any given point in time" (USDHEW,
1976). The Utah State Board of Education's State Adivsory Council for
Career Education emphasizes that "career education calls for the united

effort of the school and community to help all individuals Tearn about



and prepare to engage in work as a part of their way of living"

(1978).

Agricultural Education and
Ornamental Horticulture

The United States Department of Health, Education and Welfare
(USDHEW) and the Department of Labor (DL) have identified, defined, and
classified vocational-technical instructional programs into seven major
areas. One of the major areas is agriculture.

"Agriculture is comprised of the group of related

courses or units of subject matter which are organized

for carrying on learning experiences concerned with

preparation for or upgrading in occupations requiring

knowledge and skills in agricultural subjects. The

functions of agricultural production, agricultural supplies,

agricultural mechanization, agricultural products (processing)

ornamental horticulture, forestry, agricultural resources,

and the services related thereto, are emphasized in the

instruction designed to provide opportunities for pupils to prepare

for or improve their competencies in agricultural occupations.

An agricultural occupation may include one or any combination

of these functions." (USDHEW , 1970, p. 153)

Peterson (1969, p. 20) states that “"Ornamental horticulture is
a rapidly expanding facet of agriculture. It is closely correlated with
the expanding population of the United States."

The population of the United States has increased from 204.9
million persons in 1970 to 215.8 million persons in 1977. Projected
estimates put the population at 245.9 million persons by the year 2000
(United States Department of Commerce "USDOC", 1978).

The value of new construction in the United States has increased
every year, except 1975 from 1965 to 1977 (USDOC, 1978).

The value of flowers sold in the United States has increased from
2.5 million dollars in 1970 to 6 million dollars in 1977 (United
States Department of Agriculture "USDA", 1978).

The "Utah Job Outlook" publication of the Utah Department of



Employment Security (UDES) summarizes the job outlook in agriculture for
the years 1976 to 1981. There is an increase of jobs projected in
Utah agriculture from 26,370 in 1976 to 29,740 in 1981, or a total of
1,750 job openings (UDES, 1976).

Ornamental horticulture will become an even more important
industry as population and construction increase and energy supplies
become more limited. As persons stay closer to home, their personal
environment will become more important and horticultural sales and

services will increase.

Ornamental Horticulture Industry
Classifications and Job Titles
In describing the ornamental horticulture industry various referen-

ces have provided models to guide this study.

The National Ag Occupations Competency Study divides the industry
into six occupational clusters which include: 1) Arboriculture, 2)
Governmental Agencies, 3) Golf Courses, 4) Florists, 5) Landscape
Gardeners, and 6) Garden Centers.

Zurbrick (1974) evaluated competencies in ornamental horticulture
by major job titles: 1) Greenskeeper, 2) Groundskeeper, 3) Laborer,
Golf Course, 4) Landscape Gardener, 5) Nurseryman, 6) Nursery Salesman,
and 7) Nursery Worker.

Kaas (1975) classified his population into nine areas: 1)
Arborists, 2) Farm and Garden Supply Centers, 3) Golf Courses, 4)
Greenhouses, 5) Landscapers, 6) Nursery Production, 7) Park and Highway
Management, 8) Retail Florists, and 9) Wholesale Florists.

The "Handbook of Agricultural Occupations" gives occupational

briefs on the following occupations in ornamental horticulture: 1)



Retail Florist, 2) Garden Center Employee, 3) Golf Course Employee,

4) Greenhouse Employee, 5) Landscape Service Employee, 6) Landscape
Gardener, 7) Nursery Employee, 3) Tree Surgeon, and 9) Lawn and Garden
Equipment Mechanic (Hoover, 1977).

The Department of Agricultural Education at Utah State University
prepared a curriculum guide in ornamental horticulture for the Utah
State Board for Vocational Education (1972) which defined various jobs
in the instructional area of ornamental horticulture. The guide
included: 1) Greenhouse Worker, 2) Nursery Worker and Landscaping
Assistant, 3) Landscape Gardener, 4) Groundskeeper, 5) Greensworker,
6) Athletic Field Groundskeeper, 7) Flower Shop Worker, and 8) Garden
Center Employee.

Moore (1969) in his book "Ornamental Horticulture as a Vocation"
1ists job possibilities in ornamental horticulture according to various
areas of activity which include: 1) Professional, 2) Technical,

3) Managerial, 4) Clerical, 5) Production, 6) Sales, and 7) Service.
A complete 1list of Moore's job titles are included in Appendix A.

In addition, the United States Department of Labor, Employment
and Training Administration lists various occupational titles in the
Fourth Edition of the "Dictionary of Occupational Titles" (1977).

See Table 1 for details.

Cooperative Work Stations

A cooperative work station is essential in giving agricultural
education students realistic experiences in their supervised
agricultural occupational experience program. "The primary purpose

of supervised agricultural experience programs are: 1) providing



Table 1

Dictionary of Occupational Titles (D.0.T.) Listings of Ornamental

HorticuTture Job Titles

Job Title D.0.T. Reference
Horticulturist 040
Extension work, instructor 090
Farm adviser 096
Vocational instructor 097
Writer 1.31
Horticulture sales 272
Horticulture speciality occupations 405

Supervisor

Bonsai culturist

Grower

Propagator

Farm worker

Growth media mixer

Budder

Horticulture worker

Flower picker
Gardening and Groundskeeping 406

Cemetary worker and supervisor

Park worker and supervisor

Greenskeeper

Greens superintendent

Gardener

Groundskeeper
Plant 1ife and related service occupations 408

Supervisor, spray, lawn and tree service

Supervisor, insect and disease inspection

Supervisor, tree trimming

Landscape gardener

Tree surgeon

Pest control worker (scout)

Weed inspector

Hydro-sprayer operator

Tree trimmer

Lawn service worker

Sprayer, hand
Mechanic 624




specialized educational experiences, 2) aiding in establishing in
an occupation, and 3) contributing to opportunities for earning."
(Bender, Taylor, Hansen, Newcomb, 1974).

The Oregon Board of Education (1969) emphasizes that it is
approoriate that all students obtain work experience enrollment
during their high school ornamental horticultural preparation.

Petrick (1977) suggested that program directors should attempt
to simulate occupational conditions by incorporating work experience
in courses. Every effort should be made to simulate an atmosphere
like that found in the horticulture industry.

In a research report "Education in Agriculture in California",
it was emphasized that job experience in conjunction with classroom
study enhances adequate training of an employee and that such experience
enhances the teacher-student relationship together with the employer-
employee relationship as early as it is accompliahsed.

Cole (1973, p. 34) states that "Eighty-nine percent of the employers
in the study were willing to open at least one cooperative work experience
station for training students in their phase of the industry."

Jensen (1978) indicated in a Washington study that 80% of the
responding businesses indicated a desire to offer a cooperative work

experience station.

Preference for Trained Employees

Cole (1973, p. 38) reported that "100% of the employers inter-
viewed indicated that if a potential employee had ornamental horticulture
in high school, he would receive preference when applying for a job."

The study further indicated that 24% of the research respondents would
give a higher wage to the employee who had previous training in

ornamental horticulture.



Employee Training Needs

According to the research report "Education in Agriculture in
California" (1971), the major personnel problem of employers is the
Tack of qualified workers. Sixty-four percent of the research
respondents indicated that it was a problem.

Zurbrick (1974, 9. 1) states that "it has never been nor will it
1ikely ever become educationally sound or economically feasible to
train persons for a specific job. Thus, the instructional program
must be sufficiently broad to encompass many job titles and yet be
specific enough to provide the necessary competencies required for
gainful employment in the desired area of endeavor."

Key (1978,p. 100) writes of a conflict of goals by many vocational
educators. One goal of vocational instructors is to "develop the
total individual, with good general agricultural skills, a broad
background of agricultural knowledge and a strong appreciation of
agriculture as a way of life." Other instructors want to develop a
competent worker, with specific agricultural skills and knowledge for
a very specific agricultural occupation and strong desire to enter
that specific occupation." Key stated, "I tend to support a combination

of the specific competency approach and the total individual approach."

Utah Emplover Needs and
Vocational Education

"Are Employer Needs Being Met?" (Simpson,1976) is a publication of
the Utah State Advisory Council for Vocational and Technical Education.
The Advisory Council wanted to find the answers to four questions:

"1) How well are the vocational education institutions meeting Utah's

employers' needs for trained people? 2) What do Utah's employers want

from the vocational education System? 3) How familiar are Utah's



li2

employer's with the vocational education institutions, programs, and
graduates' skills? 4) What are Utah's employers willing to do to assist
vocational educators in better preparing students for employment?"
(Simpson, 1976 p. 12). The findings of the study indicated that the
vocational education system in Utah is meeting the needs of the employers
qualitatively, but many jobs go to unskilled workers which could go

to trained workers. Utah's employers need more vocationally trained
applicants for these jobs. "Employers stress the need to emphasize areas
such as skills improvement, on-the-job experience, attitude, appearance,
personality and work habits." Only 27% of the employers in the research
were considered to be familiar with vocational programs in their area.
Sixty-four percent of the responding employers would give students the

opportunity to work at their enterprises while attending high school.

Competencies

"Improving technology and changing jobs suggest that vocational
educators continue a thorough and systematic study of competencies
needed for job entry and effect training programs." (Clary & Woodin,
1965 p. 26).

As a result of this ever changing society, vocational educators
have done extensive research into the various competencies or skills
necessary for entry and advancement in vocational areas. The following
studies are cited to shed 1ight on the state of competency based
vocational education relating to the ornamental horticulture industry
and instructional area.

Key (1978, p. 100) states that "We must also keep in mind that we
are preparing students to enter whatever occupational occupation they

enter with the attitude that they will work hard, do their best, and



keep Tearning new competencies and skills as long as they are in
that occupation."

Phillips (1979) in an editorial for the "VocEd Magazine"
says that most workers fail not because of a lack of skills but
because they have problems "related to human relations and worker
attitudes."

Survey results in Washington (Jensen, 1978) indicate that the
important units of instruction for ornamental horticulture are
plant identification, customer relations, plant diseases, insects,
plant growth, fertilizers, salesmanship, telephone etiquette,
pesticide safety, and leadership development.

Peterson (1969) researched competencies needed in ornamental
horticulture in Utah and found that retail salesmanship, plant
identification, disease and insect controi rated the highest degree
of competency.

Petrick (1977) emphasizes human relations skills, attitude
development, a willingness to work, and salesmanship skills in his
article "Learning by Doing in Ornamental Horticulture" which appeared
in the December 1977 "Agricultural Education Magazine".

McKee (1974) in a research study relating to the golf course
industry indicated that mechanical skills, care of hand tools,
fertilization, business tasks, turf skills, pest identification,
and pest control were important competencies. He also compared
these skills to other areas of ornamental horticulture and found
them to be compatible. He indicated that there is not a need for
a specialized curriculum for the golf course industry separate
from an ornamental horticulture program.

Arizona's study by Zurbrick (1974) rates the following



competencies important: 1) human relations skills. 2) plant identifi-
cation, 3) personal safety and first aid, 4) pest identification and
control, 5) production techniques, and 6) record keeping.

Cole (1973,p.39) states that "To hecome known as a qualified employee
one must be familiar with 1) basic plant growth characteristics, 2)
soil composition and drainage, 3) fertilizer materials, 4) pest control,
and 5) basic record keeping." He also stresses that "Good personal
relations is an essential in ornamental horticulture just as it is in

any other industry."

Summary

Career education and vocational education have as a major goal
the preparation of persons for work. Work is not to be considered
as mere labor. Work can be considered as effort which results in
benefits to the worker and/or others. The preparation of persons for
work should involve the family, school, community, business and
industry.

Ornamental horticulture is a fast-growing area of agricultural
employment. Population growth and the resurgence of the green
revolution in the past decade have contributed to this growth.

Because of the growth of the ornamental horticulture industry,
vocational educators are expanding the course offerings in ornamental
horticulture to students in high schools, technical programs, and
universities.

In an effort to align ornamental horticultural education
with industry needs, research has been carried out to identify those
skills that workers need to enter and succeed in the industry.

An integral part of vocational education is the setting up of



cooperative work stations which give the learner real experiences
while attending school.

The combination of the classroom/laboratory with a cooperative
work experience will help to produce a skilled, adaptable worker to

place in the ornamental horticulture industry.

19



CHAPTER III
METHODOLOGY

Objectives

It is the purpose of this study to present descriptive information

about the industry, determine the importance of the identified
competencies needed for job entry, and to assess the manpower needs of

the ornamental horticulture industry in Utah.

Research Design

The design of this study is a cross-sectional survey design.
Borg and Gall (1971) define the cross-sectional survey as a survey
which collects information "from a sample drawn from a predetermined

population."

Population

The population of those businesses and governmental departments
and/or agencies involved in ornamental horticulture in Utah was
identified by: 1) listing those enterprises which appear in the
yellow pages and governmental listings in the 16 telephone books in
the state, 2) a 1ist of all Utah Golf Associjation member enterprises,
3) a list of the Landscape Contractors in Utah, and 4) the assistance
of Mr. Randy Hoffman, Utah State University Area Horticulturist.

The population assessment of those businesses and governmental
departments and/or agencies involved in ornamental horticulture were

categorized into areas of specialization which include: 1) Arborists
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(Tree Service), 2) Maintenance of Landscapes, 3) Landscape Construction,
4) Golf Course, 5) Greenhouse Production, 6) Florist-Plant Shop, and
7) Garden Center-Nursery. The populationdistribution appears in

Table 2.

Table 2

Distribution of Businesses and Governmental Departments and/or
Agencies by Major Areas of Specialization in Ornamental
Horticulture in Utah According to Population
Assessment

Area of Specialization Number in Category Percent of Population

Arborists 26 4.5%
(Tree Service)

Maintenance of 62 10.8%
Landscapes

Landscape 107 18.6%
Construction

Golf Course 78 1:3.5%
Greenhouse 31 5.4%

Production

Florist- 178 30.9%
Plant Shop

Garden Center- 94 16.3%
Nursery

Total Population 576 100%




Sample

A random, stratified sample of 307 enterprises or 53% of the
population was taken from the identified population of 576. A strat-
ified sample was necessary to assure adequate representation in
all areas of specialization. The sample included a range of from

26 to 50 enterprises in each area of specialization.

Survey-questionnaire

The first draft questionnaire, field test questionnaire, and
cover letter (See Appendix B)were field tested utilizing one orna-
mental horticulture enterprise from the sample in each major area
of specialization. The seven representatives were chosen from
the Logan,Utah area and were asked to complete the survey tc aid
the researcher in detecting any problems associated with the survey-
questionnaire. The results of the field test surveys were utilized
in the final tabulation of results.

Findings of the field test indicated the following: 1) The
average time to fill out the survey-questionnaire was 16 minutes,

2) The instructions were found to be adequately explained, 3) The
questions were not confusing, 4) There were no important questions
omitted in the survey, and 5) There were no suggestions for changing
the survey-questionnaire.

The final format of the survey-questionnaire was changed as
follows: 1) numbers preceding the skills were eliminated, and
2) the question asking participants to indicate where they obtained
their knowledge and skills related to their work was replaced by
the question asking them to list the job titles of employees in their

horticulture enterprise.



The survey-questionnaire (Appendix C) solicited responses to:
1) The area(s) of specialization of their enterprise, 2) The number
of employees, full and part time two years ago, at present, and
anticipated two years from now, 3) The number of full and part time
employees who are family members of the owner's family, 4) The job
titles of the employees in their enterprise, 5) Indicate an awareness
of Utah State University's technical program in vocational horti-
culture, 6) Indicate whether preference would be given a person for
employment if he or she had taken training in ornamental horticulture,
7) Indicate whether they would be willing to cooperate with vocational
education by providing a cooperative work station, and 8) Rate a
list of 94 job competencies according to their importance on a Likert-
type scale as fellows: 0, does not apply; 1, not important; 2, of
some importance; 3, important; 4, very important.

The 94 competencies utilized in the survey-questionnaire
(See Appendix D) were obtained from those identified competencies
considered important in three studies (Cole, 1973; Zurbrick, 1974;
USDHEW, 1978).

The competencies were categorized by the researcher into
14 competency groupings to aid in the analysis of the data. (See
Appendix E).

An initial mailing of the survey-questionnaire was made on
May 3, 1979. A cover letter (See Appendix F) was included with the
survey-questionnaire along with a postage-paid return envelope.

A second follow-up mailing was made on May 22, 1979 (See

Appendix F).

L
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Preceding the third mailing, telephone contact was made to
all enterprises which could be reached in a one-week period that had
not responded to the survey. This telephone contact obtained information
about industry descriptions and solicited their cooperation with
the competency section of the study. After the telephone contact
was made, all non-respondents to date received a final mailing (See

Appendix F).

Returns

One-hundred and sixteen usable returns were received by the
researcher. This amounted to 38% of the sample of 307. It also
represents 20% of the identified population.

In addition to the usable returns, 20 returns or 6.5% were
received that were unusable and 12 returns or 4% were undeliverable
by the Post Office Department.

The "Distribution of surveys returned by major areas of
specialization in ornamental horticulture in Utah" appears in
Table 3. It should be noted that there were 15 respondents (12.9%)
who had a second area of specialization with an emphasis level of
40% or greater which could be considered approximately equal to
the main area, although in Table 3, they were not considered so.

The main area of specialization was tabulated only.
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Table 3

Distribution of Surveys Returned by Major Areas of Specialization
in Ornamental Horticulture in Utah

N=116

Area of Specialization NUMBER OF USABLE RETURNS % OF SAMPLE

Arborists 9 7.8%
(Tree Service)

Maintenance of ’
Landscapes 14 12.1%

Landscape 9
Construction 14 12.1%
Golf Course 18 15.5%
Greenhouse 18 15.5%

Production

Florist- .
Plant Shop 22 19%
Garden Center- o
Nursery 21 18.1%

Data Analysis

Information received from the respondents was transferred to
computer cards by keypunching.

Data were analyzed using the "Statistical Package for the’SociaI
Sciences” (SPSS) program which was developed at the University of
California, Davis campus (Nie, Hull, Jenkins, Steinbrenner, Bent; 1975).
A burrough's 6700 computer was utilized for program evaluation to

find means, rankings, ranges, and frequencies.



22

CHAPTER 1V
FINDINGS

Career education and vocational education focus on preparing
persons with the necessary skills, understandings, and values for
successful work experiences in Tife.

Instructors have the responsibility to keep abreast of various
trends in the business world so they can better prepare their
students for these experiences. This study has attempted to obtain
information useful to instructors in the instructional area of
ornamental horticulture from industry representatives.

The procedures discussed in the preceding chapter on
methodology were carried out between December 1978 and August 1979
in the State of Utah. The results of these procedures are reported
in the following pages.

The researcher will first discuss the major objectives of the

study. In addition, other results will be presented.

Objective One

The first objective of the study was to identify those businesses
and governmental departments and/or agencies involved in ornamental
horticulture activities in Utah. The data in Table 2 show the dis-
tribution of those ornamental horticulture enterprises by major areas
of specialization. A1l enterprises were privately cwned except for 27
governmental departments and/or agencies in the areas of golf courses

and maintenance of landscapes.



[aS]

The largest number of enterprises in the identified nopulation
is in the area of Florist-Plant Shops. In descending order of numbers
of enterprises are the areas of Landscape Construction, Garden Center-
Nurseries, Golf Courses, Maintenance of Landscapes, Greenhouse Production

and Arborists (Tree Service).

Objective Two

The second objective of this study was to assess the relative
proportion of ornamental businesses and governmental departments and/or
agencies involved in each of the seven chosen major ornamental horticul-
ture areas of specialization.

A summary of the distribution of ornamental horticulture enterprises
with activity in the areas of specialization appears in Table 4. These
data help point out activity in addition to their major activity, showing
that the enterprises do other work outside their major emphasis. Table 5
details this activity overlap of the ornamental horticulture enterprises.

0f interest to the researcher was the close interaction between the
areas of Greenhouse Production, Florist-Plant Shops, and Garden Center-
Nurseries. Golf Courses stand alone except for their minor interactions
with Landscape Construction and Maintenance of Landscapes. Garden Center
Nurseries branch out in all directions except Maintenance of Landscapes
and Golf Course work. Landscape Construction, Maintenance of Landscapes,

and Tree Service also have high interaction.

Objective Three

The third objective of the study was to determine the relative
importance of the identified competencies needed in ornamental
horticulture for job entry.

In rating the ninety-four identified competencies, a
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Table 4

Distribution of Ornamental Horticulture Enterprises with Activity
in the Major Areas of Specialization According to Survey Respondents

Area of Number with 50% Number with 49% Percent
Specialization Plus Activity Less Activity of Sample
Arborists 9 10 99

(Tree Service)

Maintenance of .
Landscapes 14 16 14.2%
Landscape ,
Construction 14 21 16.5%
Golf Course 19 3 10%
Greenhouse -
Production 7 13 14.3%
Florist- '
Plant Shop 23 1 16%
Garden Center- 24 18 L
Nursery

Totals 120 92 99.8%

Note: This table indicates each survey respondent's major and minor
activity. Most appear in both columns, some appear only in one
column because they do all of their work in one area of
specialization. For this reason, the total of 212 differs
from the total number of respondents (116).



Table 5

Rank Order Level of Activity in Related Specialties Within the Ornamental Horticulture Industry
Major Area of Rank Order of Activity in Ornamental Horticulture Areas of Specialization
Specialization

Arborists Maintenance of Landscape Golf Greenhouse Florist- Garden Center
(Tree Service) Landscapes Construction Courses Production Plant Shops Nursery
Arborists
(Tree Service) 1 3 2 4
Maintenance of
Landscapes 3 1 4 2
Landscape
Construction 4 3 1 2
Golf
Course 4 2 3 1
Greenhouse
Production 5 4 1 2 3
Florist-
Plant Shop 5 4 3 1 2

Garden Center-
Nursery 5 5 4 2 3 1

*Note: Rating 1-5 (1, largest activity; 5, least activity; blank, no activity)



26

Likert-type rating scale was used: 0, does not apply; 1, not important;
2, of some importance, 3, important; 4, very important.

The results of the competency analysis are discussed from
two points of view. The competencies were formed into competency
groupings (See Appendix E and G) and also rated and ranked according
to individual skill numbers (See Appendix D and G).

Grouped competencies. The competencies were formed into 14

competency groups for cluster analysis (See Appendix E and G). In
descending order of importance, the grouped areas were ranked: 1)
Safety and First Aid; 2) Human relations and Communications; 3)
Pest Identification and Control; 4) Record Keeping; 5) Turf, 6)
Marketing; 7) Floral Skills, Plant Identification and Production;
3) Machinery and Equipment, Growing Structures, and Landscaping; 9)
Soil and Media; 10) Propagation (See Table 6).

The grouped results support the conclusions of other studies cited
in the review of literature. Exceptions to other studies are the
high ratings of turf skills and the low rating of plant propagation
skills.

Grouped competencies by area of specialization. According to

the results noted in Table 6, the following competencies were rated

most important in the areas of specialization: 1) Arborists (Tree
Service)--Safety and First Aid, Turf, Landscaping, Growing Structures,
Human Relations and Communications, and Record Keeping; 2) Maintenance

of Landscapes--Pest Identification and Control, Landscaping, Growing
Structures, Human Relations and Cormmunications, Safety and First Aid,
Machinery and Equipment, Record Keeping, and Turf; Landscape Construction--

Record Keeping, Human Relations and Communications, Safety and First



Table 6
Competency Group Means for Areas of Specialization

Possible Score = 4.0
Competency Group Arborists Maintenance of Landscape Golf Greenhouse Florist- Garden Center- Grouped
(Tree Service) Landscapes Construction Course Production Plant Shop Nursery Areas
I. Plant I.D. 2.3 2.7 3.0 1.9 2.8 3.1 3.1 AT
(1 skiln)
II. Propagation
(4 Skills) 22 2.3 1.8 2.3 2.4 2.0 2.0 2.2
ITI. Production
& Use
(20 Skills) 2.2 2.7 2.6 2.9 2.7 2.5 2.1 2.7
IV. Soil &
Media
(9 Skills) 1.8 2.6 2.4 2.9 2.4 243 2.5 2.5
V. Pest I.D.
& Control
(5 Skills) 2.7 3.3 2.9 2.7 3.0 2:8 3.2 3.1
VI. Growing
Structures
(4 Skills) 3.0 33 2.7 3.0 2 2.0 2.1 2.6
VIl Toef
(8 Skills) 3.3 2.9 3.0 3.5 Tl 2.0 2.2 2.9
VIII. Machinery &
Equipment
(7 skills) 235 3.0 2.4 2.7 2.2 2.2 2.0 2.6



Table 6 (Continued)

Competency Group Arborists Maintenance of Landscape Golf  Greenhouse Florist- Garden Center- Grouped
(Tree Service) Landscapes Construction Course Production Plant Shop Nursery Areas

IX. Marketing
(11 skills) 1.9 27 2.7 2.8 2.6 3.1 2.8 2.8

X. Floral &
Potted Plants
(5 Skills) 0.0 2.1 1.5 1.2 2.9 3.5 2. 27

XI. Record
Keeping
(6 Skills) 2.8 3.0 3.3 3.2 2.7 3.0 2.8 3.0

XII. Human
Relations &
Communication
(5 Skills) 2.9 3.2 3.3 3.3 3.0 3.3 3.2 3.2

XIII. Landscaping ¥
(8 Skills) 3.2 3.3 3.0 2.3 2.1 1.9 2.4 2.6

XIV. Safety &
First Aid
(1 skil1) 3.5 3.2 3.2 37 3.5 3.3 3.3 3.4

Q7
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Aid, Landscaping, Plant Identification, Turf, Pest Identification
and Control; 4) Golf Course--Safety and First Aid, Turf, Human
Relations and Communications, Record Keeping, Growing Structures,
Soil and Media, and Production; 5) Greenhouse Production--Safety and
First Aid, Pest Identification and Control, Human Relations and
Communications, Floral, Plant Identification, Production, Record
Keeping; 6) Florist-Plant Shops--Floral, Human Relations and
Communications, Safety and First Aid, Plant Identification, Marketing,
Record Keeping; 7) Garden Center Nurseries--Safety and First Aid,
Human Relations and Communications, Pest Identification and Control
Plant Identification, Marketing, Record Keeping.

Individual competency ratings. Following is an analysis of the

individual competencies. Appendix D gives reference to each competency
by skill number. Appendix G lists the results of all competencies in
the study.

The competencies with mean values of 2.5 or greater out of a
possible score of 4.0 are first valued and ranked in order for all major
areas of specialization combined (See Table 7). The three most important
competencies for all major areas of specialization are from the skill
grouping entitled Human Relations and Communications. They are: 1)
Maintain good relations with customers, emplovers, and fellow employees,
2) Observe things that need to be done, and 3) Stimulate others to work
effectively.

There were two skills rated not important by the survey respondents
for all major areas of specialization combined. They were: 1) Apply
knowledge of cell and tissue structure of plants, and 2) Propagate by
grafting. These skills are noted because they are often included in
ornamental horticulture curriculums but were not considered important by

survey respondents.



Table 7

Competencies in Ornamental Horticulture as Rated by
Survey Respondents for all Major Areas of Specialization

N=94

Possible Score = 4.0

Competency

Mean Value

Maintain good relations with customers, employers, and

FElTOW EMDTOYERS c' s s s v e simvain s 3.5+ wiorar s 5a o ¢ 8 wiimioiond o6 o s &
Observe things that need to be done .........ccovvvunient.
Stimulate others to work effectively ...ccceviiiiinvennsne,
Operate a cash register and handle money .................
Understand personal safety and first aid .................
Sell products and. SEYVICES: . aumms o9 o s amenis &6 8 v sRsize s o
Recognize plant pest problems........coovvuiieiiiniiina.n.
Select control methods for pest problems..................
Mix and handle chemicals safely.c .. scvamemsciiesamimmeias
Plant and Gransplant i shostums s ol slaseisiiten aiela s e mees: o 6%
Keep! records of materials: used. cosesesoomsns s os i o s o s
Keep records of expenses and receiptsS...........cocuevvuvn..
App Ty JfertilTizer MaterialiS, e mmto oo s wreimmion s o o wisiameaei s s

Apply knowledge of pest prevention methods................

Determine correct rates of application of horticultural

DEOAUCTSoimuies & 35 5 st s o5 v Maraiuie s &5 615 5 SeiviEies o 3% Brviternie
O e B A B o £ G O 10 D M R s B ke 3 A D O
Operate and maintain spray equipment............ovivvinnnn
Prepare topsoil for turf seeding............c..oovviuivnnn,
Seed a lawn (rate, method, plugging, sprigging)...........
Rengvate old turf and turf areas.:wessse«sss dumsmsavses i
Understand basic business operation.......................
Apply knowledge of irrigation and watering methods........

Recognize common nutrient deficiencies.............oovuvtn
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Table 7 (Continued)

Competency Mean Value
Keep employee time records....coeis e iniinoesoseonnnosasesesanons 3.0
Write; e PHS cun e witemisiuls se mbiaiirialite s 3 Slebbdiaiare & § 98 Sasatare s ol 3bmwsrs 3.0
Mark and- tag DPrOAUCES: cemsisen &5 aeus s s Corsiesn s &5 5 Eaamme a5 o e e 29
Apply knowledge of major soil elements (N,P,K)..v'iivivnuienennnnn 2.9
Apply knowledge of the effects that the environment has on plant
growth (light, moisture, aeration, fertility, temperature)..... 2.9
SeleEl FertillZer MATETIATER v ¢ scomtusdalifi e AT S s 2 Sloncdie ol TN e 2.9
Apply knowledge of integrated pest management.............ovuuunen 2.9
Grade a STEe FOr BURTien om0 15 oo bieammmsis sisla arsis st il o o AL A e Ao S v 2.9
CUt and! AV SO csuusneiivnslaleeraivndiatiolsn s1me, 556 sniuon Suo s 5,31 s a0 o s oS5 M e s 2.9
PrUnInG LEChNTGUESS s v st o6 o & 5 Ssaesie o185 % @ 5 b s b e o SO o 94 2.9
Design and construct dish gardens and terrariums.................. 2.9
Install and maintain sprinkler SYSEemMS e .seecewivsssssommonesscnsn 2.9
Keph production PECOVHS. s ucsom s 54 58 SMan® a5 8 3 AbEsn 645 53 5 5 URETNNE £ A8 2.9
Keep equipment and Service records........ceeeveneeeneneroncnnaens 2.9
Keep inventory and StOCK reCOrdS. ««wouws ws s s wmsses s s ssssnwsmmessass 2.8
Estimate Bl 0Ff MateriallSs ies o s o550 smmes o s madbing 550 85 5Es s 55 5 2.8
Construct F1oral ArrangemMENLtS. .o .. e essaiowmon o oo smmmrass s s ansomsiemn s 2.8
Interpret the landscape: PLalieei o o s aisarsimis v s o wiammamon s o Siaisemis s s 2.8
Remove: trees and SHEUDS ¢« swimises ¥ a5 s s asmmes o8 Sammsraias & o s b eiees 2 2.8
Operate and service small power equipment.........coovvvniinniinnnnnn 2.8
Operate and service large power equipment..........c.ouvuiiienunnn. 2.8

Operate and service automatic systems (watering, heating,
TIGREING, VERETDREING) < awmine 5 5iemamotade s & § ¥ G050 88 HRRHALE €3 2.8

Rerate and memove Thatichs « cuumsns « 26 s fubgaltdie 5 5wt § & § proieiaded » 2.8



Table 7 (Continued)

Competency Mean Value
MaiintainrGolf Greenss r fua il S L o Rl Ty L B TSR r 2.8
Measure and prepare the site for Tandscaping..........covivviiiniinn 2.7
Identification of hovticUlEuUral PTANLS. v v moein sae v mmome sos s ms 2.7
Select plant materials according to growth habits and uses......... 2.1
Apply knowledge of minor soil elements........cooeiiiiiniiniinnnnn. 2:
Apply knowledge of soil composition and characteristics............ 2.7
Apply S011 icONdItiOMENS: s s wrmims v s o ws s o8 5 55 Srommse s £ 3 5 SRR a5 F 0 s 2.7
Mix soil mixes and other growing Media. ... .««.secmmnessssmomosnasos 247
Gorrect poor (drainage.. s s s emme v o s § 35 Shemrelias s & S eimmae s e 2.7
Apply knowiedge of the principles of floral design................. 2l
Design floral pieces (weddings, funerals, 0CCaSiONS).....cevvveen.. 2.7
Cllture greenhouse REANTSS « i wes o w ou s kleiimmme o & s o el & &« » § 6150w « ¢ 2.6
DESTON ANSPIBYISE « 2 stiareesis. o sk o 560sn 05,05 o s S aiepes & 4308 BT €508 SLa VAR 2.6
Select SOl CONAITIONMENS o i i 2 ismmiaic civiorsseisisissstessas, st os abiesosiaos o s maiwiomaseisiens 2.6
Make: budgets.y u. s« summnme s o wsoninins s 55 b sTess 8 § 4% 5 s £ 5 8 4iESa . 2.6
Transport, store; and ship: producls: ;. . vemmsmis « s ¢ smmisbae s &35 s @smes 2.6
Obtain product and service information..........coeiiiiiiiiiiennn.. 2.6
Apply knowledge of landscape design principles.......cccvvvuiinnnnn 2.5
Construct non-plant landscape features.......oeuivveiiiininnnunnenns 25
CondicioninandBtoolis e ietys cteaer st i drr el as ol Sy s 2.5
Select and use plant growth substances...........cciiiviiiiiinnn.n. 25
Understand the function of organic matter in the soil.............. 2.5
Select components for soil mixes and other growing media........... 2.5

Secure plant materials from other sources........ocvevviieeeneeenns 25
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Table 7 (Continued)

Competency Mean Value
Determine market. outlets and CrendS.. s« ;5 s sumadios s s 22 Ausrous o e s s s s 2.4
Stake: and tie woody PlantSe oy s s emmmsiss s miorsaan s s s v suiamans e n s 5 4 5w 2.4
Rebuild power equipmen o iy s s s mmmmsie s s o %@ 5ime s 5 5 5 0 amsTaee e & 55 350 2.4
Apply knowledge of plant parts and their functions (stems, roots,

TRAVES, B . )ttt ittt e eteerneeeneeneeseesnesoesensenosensennssns 2.4
Understand the function of 1iving organisms in the soil............ 2.4
Take! sailsamples for ARElYSHEL oo . o tnmrlan s Seiimotos 55 5 Sabidale « o 2.4
Sterilize s0d1 and. growing SENUCTUYEeS.cucs s ¢« sy ¢ 4o sressimm. oo 4 s 2.4
Control: eroSTIoN: s s sinss s o SR AR L 53 R S & SR s aE e s 2.4
Ability to climb trees in a safe manner..........eeeeeuiiiinnnnnn... 2.4
Operate and service greenhouse equipment...........veveiiveunnnnnnn 2.4
CUL and’ grade FLOWERS: v« oh s amiae o ain e sis dhn setnindhmagmia s se mlrinssnniar 2.3
Make simple electrical repairS.....oueii i eiieiiniennieeennennnns 2.3
Make simple Welding FePairs: - cswsi v s ssssaes e ss s snoen as o s s veenis 2513
Construct wood projects, make wood repairs, apply wood

RSB YA VO 1t ey SRt rra o2 fomsy o e e ooy a1l i ariabiee ol bl et et R Al o iy e 293
Select Sead VAXTEETES e it o i sl swhosin shatizad s s s 5/s 4 o esyie ot 4 o § Eaiaras 2.3
Schedulie seeding -dateS e v« v o wsmimis s 555 Smwmm s i3 555 5 Fausls s & & € 45 e 2.3
2o o Hops b o VAT o ol ot ot S SN i S R e BRI 0 o o By 2.3
Apply knowledge of the life cycle of plants.......covvvuivvennnnnn. 2.3
Apply knowledge of plant processes (photosynthesis, respiration

translocation, EranSpirAEioN) - . as en s eiomnmse e aiiomioms e o s v 2.3
Store and handle seeds, bulbs, and cOrmS.......vvueiiinnninennnnnn. 2.2
Propagate. by seeds (Sexualily)e sumsass s« 5 s § srameses s enm s 2.7

Apply knowledge of hydroponiCs. ....euuuiuiriiieiieineeeennennnnnn, 2.1
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Table 7 (Continued)

Competency Mean Value
Apply knowledge of cell and tissue structure of plants.......... 1.9
Propagate by Graftingic.cesmeimessses sismiosse s s ammmw s & 5 PEoREaGE 1.8

Those competencies which were rated a mean value of 2.5 or
greater out of a maximum rating of 4.0, are valued and ranked in
order of importance by area of specialization in Tables 8-14.

The data presented in Table 8 give the mean and ranking of
individual competencies rated by survey respondents in the arborist
area of specialization with a mean value of 2.5 or greater.

Important competencies for entry employment by arborists are:
1) chemical handling and safety, 2) turf skills, 3) good human
relations, 4) pruning techniques, 5) removal of trees and shrubs,

6) ability to climb trees safely, and 7) planting and transplanting.

Table 8

Competencies (Mean Value 2.5 or Greater) for Entry
Employment by Arborists (Tree Service) as Rated by Survey Respondents

N=9
Possible Score = 4.0
Competency Mean Value
Mix and handle chemicals SATEI Y. cuwwic s summmnsossosammions s s ao 4.0
Seed a lawn (rate, method, plugging, sprigging)........couvuun.... 4.0

Renovate Old turf and LUPT ARERS . «mweme « o s scoisisnons o 5 vpiaimisiaininie & 3 9si 4.0
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Table 8 (Continued)

Competency Mean Value
Cuit: AN, VA SOam s e 5556060558 0800 MR85 605,356 QTR 88 518 EHETORH A 01 Wi 4.0
Maintain good relations with customers, employers, and fellow

T O L e s P i e e iy S A vl i A A SIS S e 3.9
Prepare topsoll for turf seedingoewsm coussommsivesaen s o s 3.8
PRURING: LB O TGUES M cnrsue ariofeesmioisnsisss cnseidhasihiedsomnm Wiakaftiatanses™s Bxaifororss ST Iaia spe 3.8
Remove: trees and ShrUDS ssw s s s sumsie s o 63 gema s s s st oiare o 3.8
Operate and maintain spray equipment.........c.oooeiiiiiiiinninnnn 3.7
Stimulate others to work effectively......cooieiiiiiiiiniiiiiinn, 3.6
Observe things that need to be done........coovivniiniiininan, 3.6
Determine correct rates of application of horticultural

o] 0T 1 o o3 R R PR R P 3.5
Ability to climb trees in a safe manner..........cocovuiviinnnnn. 3.5
Grade a2 sTte for tUrfssseicvsinsavivns s s s 5 omevos s s Ann@ess s s sme 3.5
Install and maintain sprinkler systems......ccoviiiiiieiinnannn, 3.5
Understand personal safety and first aide..covveivvinnnnnnn. 355
Plant and transplant..-...ceceeeioeanerccosonansssossnnonossssenn 3.4
Select control methods for pest problems........cocviiinieneennnn 3.3
Apply knowledge of pest prevention methods...««cceveevienennnns 33
Measure and prepare the site for landscaping.......cooveeeeennn. 3.3
CondTET0n, RANd Eo0TS s » v atssavic s o0 nwioiasuimm oo s s o ieinbasa alsta s b ¢ dapiaiils 4 58 60 3.3
Operate and service small power equipment..........c.covvveencnnns 3.3
Operate and service large power equipment:..........oveeveenannn 3.3
Keep records of expenses and receiptsS........cuoveuiiininiiniannnnnnn 33
Keep vecords of materials USEd.. .. .cemecoesoommncnssssossiosss s 3:3

Stake and ‘tie woody PlantSess v sapmensos s s s amnass s s 3w s e e 3.2



Table 8 {Continued)

Competency Mean Value
Recognize plant pest Probl:eMs. . eeev s wumioivis ons o mimioinia oo s o ssisioian 3.0
Apply knowledge of integrated pest management...................... 3.0
4 S R Rl TR BV AR e (o SRR SO IS T B B P LI o e Frio® o 3.0
Aerate and remove THALEN .. . oo v cusmmus oo s osmmmes oo 5 8 mammen we 5 3 warsisate 3.0
Interpriet the 1andSCape DTAMN. « s smmsis ae on s oo o 5 SEaEeE 4 555 2158 30
Apply knowledge of landscape design principles........oovieiiuinn.n 2.8
Operate and service automatic SyStems........ccieiiiiiiniinneninannns 2.8
Keep equipment and SErvVice FeCOXUS s cesssmimssie s o simsmeseesseons 2.8
Sell products and SErviCeS: s s weims vvs s s s ssiom@es 8 5 6 bawais s s s s & fe 2.8
ADPDLY TErtill ZeT: MALOPTANS ln v s bs memimmmns b 38 isiasbi 65 505 AREH ¥ 20633 Sesti 2.7
Keep employee BiMe: 1EEOYAS s i <« v v wmuwses s aumiwsns s vasiavionss s AT
Make simple Welding repairSss «:« s suisms o s s wommers s s s s s i ss 5 ams 2.6
Construct wood projects, make wood repairs, apply wocd

N T N Y S e o el e A A O R hO e GG 13 AT i 2.6
Keep produchion PECOTUS: cevesnss v nloewios o5 5 b Aosissie o8 x 5 b oeans v = 4 o i 2.5
Understand basic business operationessssessssssmesesssmniivssyiiss 2.6
Apply knowledge of the effects that the environment has on plant

growth (1ight, moisture, aeration, fertility, temperature)...... 2.5
Apply knowledge OFf HydrOPONTCS. «« warvsvss s v o n waisisinge 50 s o s aresensin o = o & wwinie 2.5
Construct non-plant landscape features........coeeivviiiineniinnn.n 25

Make simple electrical rePATES::sumsesouss s s esos aionisesisenms 2.5
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The data presented in Table 9 show the important competencies
for entry employment into the maintenance of landscapes area of
specialization.

Survey respondents from the maintenance of landscapes area
rated the following competencies the most important: 1) good human
relations, 2) mixing and handling chemicals, 3) application of fertilizer
materials, 4) operation and maintenance of spray equipment and
automatic systems, and 5) turf skills.

Table 9

Competencies (Mean Value 2.5 or Greater) for Entry
Employment into the Maintenance of Landscapes as Rated by Survey Respondents

N= 14

Possible Score = 4.0

Competency Mean Value

Maintain good relations with customers, employers, and fellow

EMPIOYEE S rsinsis v « + Sranensse o a « & wissmens § § & § TSRS 6 5 5 % S RREATH § § § ¥ a B 3.9
Mix and handle chemicals SafelYsssesinisnmaesvisssmabnissssonmmas 3:6
APy Fertillizer MAEOTATS. o o o amiene s v onahuiain o iy 3 o homimeiiseel & s & She asssnisl 3.5
Operate and maintain spray equipment.....cowis s s onmmnmesesnnsmnios 3.5
MaaniEain  BUF Fermmaan s « shwet s 2.5 s 5 5 Bageeis 55 8 SUTae 5% s § % Suates £ 4 € 54 iomsns 3.5

Operate and service automatic systems (watering, heating, 1ighting,
VETRE T BT Jlinite S o1n arsblabit %5t 5 A o ibinied o s RS i ohe 2 8 2 & i BLb e s b

Observe 'things that need to e dom@uwus s swmmenssvsys smmion s s snmves 3.5
Rebuild power SqUiPMENT e sisiss simanisissen@aidssss sumads s 585 bas 3.4
Install and maintain sprinkler SYSEEMS: .: .. wwuuvs s o wummmmms e s s v e 3.4
Recognize plant pesSt Problemss : v ossmass s ve s waeee s ¢ 55 SRiem s v § ¥ 5 5 33
Select control methods for pest problems......coovviiiiinneneriennn i3

Determine correct rates of application of horticultural products... 3.3
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Table 9 (Continued)

Competency Mean Value

Stimulate others to work effectively.....coviiiiiiiiiiiiiiiiinennn, 3.3
Keep equipment and service records........c.oueeeinieennnnnnnnnnnnnns 3.3
ST PrOdUCES AN SEPVACES.. « v ainaaresein « oo v sraresesesns e /s & wvsdemhise s « 5 s snale & « 343
Apoly knowledge of irrigation and watering methods.................. 3.2
Operate and service large power eauipment...........coiiuiinennnnnn. =
Understand personal safety and first aid...........ccoviiiieinniinn. 3.2
Keep records of expenses and TeCeiDLS..:.:cewasessss vinaessessansvse 3.2
Keep records of materials USed.........ouuiiiiiniieiinennnenennnnnns 3.2
Understand ‘basic business operatioees sy s s ssssss sy sssessnsens 3.2
Operate a cash register and handle money.........coiiriinennennnnnn 3.2
Apply knowledge of integrated pest management....................... 3.1
Apply knowledge of pest prevention methods.................ccuuunn.. 351
Renevaite: old turf and CUPE ARBAISL « e ans simnstosin oo § s sisiasanns s 5s 4 wanis 31
A e A D o B e G e 0 e R S Y A e g e G 3.1
Stake and ti'e WoOdY DUANTS G & s » a6 sremiias @ » o & Ao e 5 55 o SEmRe € &5 8 sioa 3.1
Gondition hand SO0TSs « v samues 515 63 s s £ 55 AR % o105 3 SR v s s o e 3.1
Opnerate and service small power equipment.........c.oivuiuienenennnns 3.1
Recognize common nutrient defiCienCieS e «s so s mmms e sty esimsnssssss 3.0
COrrRct Door draiiagBu i s swsiemas & 5 5 ommmmns 78 45 asuurie s 608 3 ROy 8% 3.0
PTant and EPENSDIANE. . .o o omeistseioin s o v eimissasame: o s i eibisiaians o s s 4 s eimimiaten s s o 3.0
Remove trees and ShrubS: ¢« wwsms s us o bismeiins o « 5 e saums se's s ehemne o o 3.0
Make simple electrical repairS. ..o eeeee et iieieeiieeennnennnnn 3.0

Construct wood projects, make wood repairs, apply wood
DRBSErVATIVIES s s v 5v giwsrsie v s ow s o § 65 s s's & o oedeen s s 2.0
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Table 9 (Continued)

Competency Mean Value
Keep :employee: £ime: reCondSic: ¢ «asisinui s i wstaiuemis o s 416 fatered sons s s 3.0
WrIte veOBTPES e o o Ge simaruias s 58 aaine 55 5.5 8 BAMEE 8 S AR § e 3.0
Esttimate. bl of MatarialiS e o s muistin sios mis sodvosiatas e o ohzsakeiisl 215 s i 3.0
Select fartilizer MAterialSs «osveswmsws s s oaviiom o s v ds warmemes s » s 9 259
Interpret the landscape plan.....ccueieeininnnreeernnercnnrensas 2.9
Select and use plant growth substances..............ooiiiianen 2.8
Apply knowledge of major soil elements (N,P,K)«veuvvuerriiinnnnnn 2.8
Cut and 1y S0 v csssanmomenessmmenenonsnnsvossassssaabniesnsss 2.8
Construct non-plant landscape features...............ccoivvnnens 2.8
Make simple welding vepairS. «s: sswanassessarvmnmessssssiiaaamessss 2.8
Identification of horticultural plants........c..covniviiin.n.n a7
Apply knowledge of the effects that the environment has on plant
growth (1light, moisture, aeration, fertility, temperature) .. 2.7
Understand the function of organic matter in the soil........... 2.3
Select components for soil mixes and other growing media........ 2l
Ability to climb trees in a safe manner...........ccovvviiinnian. 257
Apply knowledge of landscape design principles...........coeennn 2.7
Keep, prodUCEion PaCOMAS, . cucisie s s o s aisienssin o s o mindadie ilas 459 whseme s 2l
Keep Inventory and STocK FECOTAS, « ¢ v oo o wssiumions v's o n o aioemas v a s 2.7
Malke DUAGEES!: : ssmsicis sais s wiaEesa ios. o5 SHEIE0.S 8 SR EEERE §6 38 sy s 27
METES TN GO F GTRENS, . o cineisteisiion ace™sto simtsiois & & 2.8 loisiissomens 58 8 378 Sbrssesi arile 2.7
Select plant materials according to growth habits and uses...... 2.8
Apply knowledge of the 1ife cycle of plants.......coovvvvuunnnn. 2.6

Apply knowledge of plant parts and their functions (stems, roots,
TEaVES),, BECH ) oatfiet o & 0 8 ool 8 < o oS £ T B P A B £ 08 St o 8 2.6



Table 9 (Continued)

Competency Mean Value

Apply knowledge of plant processes (photosynthesis, respiration,

translocation, transpiration)........coeiieeriniieiennenennnn 2.b
Apply knowledge of minor soil elementsS......cvvevreennrenennnennns 2.6
Apply knowledge of soil composition and characteristics........... 26
AEp1ly 5071, COMATETONETS, veiimotonlalonsrite Suseneaz ot s drbiaaioio s 15 STumomsbob et Fidias 2.6
Understand the function of living organisms in the soil........... 2.6
Take 801l samples £Or ANl TS TS v - v mmmisrn o siitsmin o o iwimas ¥ 955 2.6
COBErolderosianmoe. s v Solon: SN Uy piion = e spearte. . Sewt s it ptvle o el 2.6
Obtain product and service INFOrMAtION.suws o oa sssmmmes s s amsimi oo e 2.6
Grade @ ishite: FOP BUTE eraus v i il e s s s TS ES R AT A 255
Preépare topsoil for turf seedingi s wweusssssenmnmsass s amised i 2:5
Secure plant materials from other SOUrceS.......ccevvvvirinenennnn. 2.5
Design and construct dish gardens and terrariums.................. 2.5
Measure and prepare the site for landscaping..........c.ccvevvennnnn 2.5

Determine market outlets and trends...........cciiiiuiiiiiiiinnnnn. 2.5
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The data from the landscape construction area of specialization
concerning important competencies, appears in Table 10.

Those competencies rated the most important for entry employment
into landscape construction follow: 1) good human relations, 2)
planting and transplanting, 3) turf skills, 4) record keeping, 5)

sales, 6) pest control, and 7) landscaping principles.

Table 1Q

Competencies (Mean Value of 2.5 or Greater) for Entry
Employment into Landscape Construction as Rated by Survey Respondents

N= 14

Possible Score = 4.0

Competency Mean Value

Maintain good relations with customers, employers, and

FelTOW EMPTOYEES .t vttt i ittt et ie it e iieeaeeenennaaneaaanas 3.8
Stimulate others to work effectivelYuiwass s s wmmmewiny o s s s s 3.8
Plant jand Bransplantacssas s ioss smmmmas s b onsio 5§35 sammmd e 37
Prepare topsoil For turt SEaATNG: ..« cueimeie v oo seresmmmisia o o o s isemorsiaio s 3.5
Seed a lawn (rate, method, plugging, sprigging)..........ccco... 3.5
CUL and TaV S0 s 5 smisras o 5 o 8 i e s 6 s a0 oo ds o0 5 &/ basisam § oo weismm 3.5
Observe things that need to be done........ccviiiiiiiiiiiiinnnn. 3.5
Grade @, sTte TOr BUPT e sws o s s s oo @ies i & §semmses s s G 3.4
Keep employee time recorts: s smwassss s svmmns s ssssommsesss s asmoe 3.4
Keep equipment: and service recordsS ... sseveceseseramesessaeison 3.4
Sell products and ServiCeS: s« «wmmw s s os soviames &5 55 5 Grsisi s s s ¢ opes 3.4
Select control methods for pest problems.........ccovveuiuiuinn.. 3.3

Determine correct rates of application of horticultural products 3.3

Measure and prepare the site for landscaping...........c.coovvunn 3.8



Table 10 (Continued)

Competency Mean Value
Intenpret-the TandSeape Dot s e timhod s diess s aHalens vttt we 3.3
Keep: production recortdSe s s« ysw s o o swaresm 5 5% 8 mmei@is s 84 emeiasie 6 o5 3.3
Keep records of MAaterials WSE: oo s e ins scimmes smmmiomioe & s os wisoions s i i 56 3:3
Apply: fertilizer materials .. owewss o wwnsisessgu s 55y e is o 3.2
Renavate 0ld turf and turt areasS.ceesssuuises s ismeness saswmsons sas 3.2
PR NG B e AT T T E S A 0 et e 50 o) & o PO o BB oo i A S LA AP 3.2
Apply knowledge of Tandscape design principles.........coiiiiiinn.n. 3.2
Remoyertress fand ushribS e st Lt A e R e e hke) Sl e Tt oas 8.2
Understand personal safety and first aid.c.cccesvrcesenviiioovmosvass 3.2
Keep records of expenses and receiptS..vceeieertieeenerncnasennonnas 3.2
Operate and service small power equipment...........c.c.oieeenuiieinnnnn Sl
Operate a cash register and handle moOney......vviiiiinineinennnnnns 341
Identification of horticultural PlantSss caszaseiiass s wsmonie v s somiecbans 3.0
Select fRrti1NZer MATERTANS « it « o aiiainidions » o Botaiels o & = o wrerdaidio 55 05 o5 aasoe caa 3.0
Recognize plant pest ProblemSie s s oawmwos s s s swess sy s s siwissss o & & s 3.0
Construct non-plant landscape features..........cciiiiiiiiiiiiinnenn 3.0
Estimate sbil] 0 MatarTal Sh e de s e et ol oo s ementieiiia areliunio Sra o o] s lasariis 3.0
Select plant materials according to growth habits and uses.......... 29
Select 507171 ‘cond TETONETSS waimims & v 53 wmen & 5 e e ¢ ¢35 8 mieses s b o wms 2.9
APPl Y 50T CONATLTONEYS: & iiesaiaie s o vin widiiatias's & folmmintessiaialslals misnla s 55 oreiaae 2.9
CONErol erosToN: : sumerws s ¥ 4 smiions o3 s WarTEaes SEeIEEs §5.5 Sitans b s 2.9
Apply knowledge of pest preventionm methods..........covviuiniiennnnn 2.9

Operate and service large power equipment........c.ceeviiininveneennenn 2,9



Table 10 (Continued)
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Competency Mean Value
Install and maintain sprinkler SyStems........c.oviiieiiinnennennnnn 279
Keep inventory and stock recordsSi:wmess:essmnmanss s s soomses s+ s 2.9
Apply knowledge of irrigation and watering methods................. 2.8
Recognize common nutrient deficiencies........c.coviiiiiiiiininennnns 2.8
Mix and handle chemicals safely....coviiiinriniiiiiniieineennennn 2.8
Aerate and Femiove ThatCh..cwwm se s s spmmmis s s summmosmsas g n sy o s s 2.8
Secure plant materials from other souUrcesS...........ceviviinnnennnn 2.8
Stake and tie woody Plants.....couuiiiiiiineniiereeeenneanenaannnn 2.8
WFTTE POCBTDES: «x comrain s oe wistamanin o 8 s s Suuoewiss & s $4mmrsmes & § s § isremeinls o §'s s s 2.8
Maink @nd' Lag DEOHUETES - 5« s s amimree s o5 w5 ki & 4o Al aeie 9 5 e sy o 6 2.8
Select and use plant growth substances..........cceieeeevivnennnans 2.7
Apply knowledge of major soil elements (N,P,K)....covviiuununnnnn.. 2.7
Understand the function of organic matter in the soil.............. 2.7
(800} o o Yersihiol el o) ) 57 V1 61 VL= ro Dol SR b B A SR SR o B ey 0 S 2.7
Construct wood projects, make wood repairs, apply wood

DRESErVALTVNES: o & siosisis s 5 5iaslalnis s s s 8 Aomaies s o 315 8 SEHOeBa 69 b 3 IaTesae s 2.7
€011 (o N noh 1 T e bl o S e B A b B s R A T e S £ 13 G S SR 2.7
MK DU GBS w100 551510 vreriion ol 51 s o iozayavioilon sxess: s e gesnsns, 516 o o ouiiuciocs o) 5. aeioswiliinialion LT
Understandbasic business 0peratioN. cvus s omise s s s s s s s 5 e eine 2:7
Obtafn product and service information. .. .cee crs s omcsss os s asrimns s 2.7
Apply knowledge of integrated pest management...................... 2.6
Operate and maintain spray equipment.........coooiuiiiiiiiiniennennn 2.6

Apply knowledge of the effects that the environment has on plant
growth (1ight, moisture, aeration, fertility, temperature)...... 2.5



Table 10 (Continued)

aa

Competency Mean Value
Apply knowledge of soil composition and characteristics.......... 2.5
Maintain tUPT ... . cvvnimmeuvssannns o s smswsmos s ssmmewsioe s s wewsree 2.5

The data presented in Table 11 give the mean and ranking of
individual competencies rated by survey respondents in the golf
course area of specialization with a mean value of 2.5 or greater.

Important competencies for entry employment by golf courses
are: 1) application of fertilizer materials, 2) maintain golf
greens and turf, 3) good human relations, 4) irrigation and watering
methods, 5) safety and first aid, 6) mixing and handling chemicals
safely, and 7) install and maintain sprinkler systems.

Table 11

Competencies (Mean Value of 2.5 or Greater) for Entry
Employment by Golf Courses as Rated by Survey Respondents

N=18
Possible Score = 4.0
Competency Mean Value
Apply fertilizer MAterdals. . ... oeecwmas o aasiommansassviosimssssas 3.9
Maintain GO1Ff Greensi .« weuses ve o s s sovameme s v b oo s s 6 o el o s 3.9
Maintain good relations with customers, employers, and fellow
BNDIOYRESE s wosiian a5 s 4 S v 3 As58 1150 ails & o Mawiads & 48 ARz has 55 3.9
M RZATN BT e fe o bt fmore, 1 8, F e g S mandlire, o oloe BRCE OISt 3.8

Apply knowledge of irrigation and watering methods.............. 3.7
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Table 11 (Continued)

Competency Mean Value
Stimulate others to work ef fectiVely s i i s reenioseis commnensiain 3.7
Understand personal safety and first aid.......cooiiiiiniinniennnn.n BT
Mix and handle chemicalis SafelYsmsnssssonmmassssssaaaesss ssmavasisss 3.6
Install and maintain sprinkler Systems........ouieriiiieennnennnenn 3.6
Observe: things that need to' be donme: s« s wwmmsisssammnesss womewmasss 3.6
COPreEct, POOE GRaTNagesremas e o A NS R LN S R R RS R 8 S 3.5
Aerate ahd Temove TRELENvw v o o wovmmans o v 5 v s veosme 5 65 8 wbmomsn ¢ ¢ xs somars va s 8.5
Operate and service small power equipment.........oeeeecenrannnnnanns 3:5
Operate a cash register and handle MONEY......vviineiiininennennennns 3.5
Select fiertilizer MATERTaliSe « vy s vmumes 558 amea 5 s 05 wmeis 518 5 5 5 S 3.4

Determine correct rates of application of horticultural products.... 3.4

Operate and maintain spray equipment.........c.ciieiiiiiniinnennanennn 3.4
Renovate old turf and tUrf areas. . :wewswes s swemses g s s aamee vy s o8 s s 3.4
Uil W S0 S o met e S R s e e R 3.4
BNt an det RaR S D AN e st s St . St ol e sy s I, JCRN PN T 3.3
Operate and service large power equUipment.........ccveeieeeenanannnns 3.4

Operate and service automatic systems (watering, heating, lighting). 3.4

Apply knowledge of minor s0d1 elements. cume v s s cmmsns o« b s apmwiv s s s 33
Recognize plant ipest problemSsces s smamessoss smmms e vs s vanassssa 3.3
Select control methods for pest problems........covvivuiiiinnnnnnnn B.:3
Apply knowledge of pest prevention methods........cceveeeeiniennnnnn 3.3
Prepare topsoil for tuUrf Seedifgs cueesvess smmmesvs s om@ess s s mamea s s 3.3

Seed a lawn (rate, method, plugging, sprigging).......ccevciieune.n 3.3
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Table 11 (Continued)

Competency Mean Value
Keep records of expenses and receipls. .. ...verneeee it ieenenenannans 3.3
Keep records of materials USed...........couiiirinnirunnennnnnennnnns 8«3
Keep emp]oyes Tifie PECONUS: 5 655 pumtit i3 55 pinitin o s 5 2 5 = mimonsd £ 5 445 pibisinin 3.3
Keep equipment and SErVICE TECOIAS er s vvue cmue ot snnmimnnssonamiomses 3.3
Make BUGBLS, cowmm s v v s wuemn s v o5 & $5vae s 5 o 5 8 @ B 5 8 5 45 % F900 66 4§ § BEBE o 3.3
SEN] PROAUCES TRA GBI VABES e s o o o iotanmior 54 5 8 sibesiass 55 3 & & oindinsisis a8 8 s 4 bisitol 3.3
Apply knowledge of major soil elements (N,P,K)eeenoeeruiooiiiaainnn. 3.2
Recognize common nutrient deficiencies..... B TR 3.2
Keep tnventory and SEOCK TeCOrdS: wmmum oo« s o o o v o o ainimior o 2 « 5 sinisis 3.2
Apply knowledge of soil composition and characteristics............ 341
APply 50171 CONATEIONCTS: woiinn s 85+ » ivraess 5 % 5 5 ihm@s € 5 3 5 5 Gmidisl 35 87 5 4wl |
Apply knowledge of integrated pest management...........c.oeeoenenn. 34
Grade a STte Tor HUTTs s sumens & 08 5 SEBmes s e 6 o 5 SHEINET & § 4 3% e o ¥ 5 4 § o i
WEIte reCETDES, wammtin s v s diedanes s 5 GRBRYS 235 3 BEe 8 8 5 Al g & b sl nbs 3.1
Estimate bill of materialSe oassssmmevasessnmmnmsssssmsessis s us 3.1
Understand basic business operation............covueivinunennnennn. 3571
COMLEe] . BYOSTONY wuuwmies s 25 5 imiommss 6§ 5 Sapems s & § 5 5 aseastesions « o s o wbebumial ¢ & ¥4l 3.0
Apply knowledge of the effects that the environment has on plant

growth (light, moisture, aeration, fertility, temperature)...... 2.9
SETECE 5B BONGTEHONERE . «wkirmosmom « « v s wiwmmmie s s o o watemcn s o« & o loasgononss 8 5 475 2.9
Mix 'soil mixes and other growing mMedi aewes ¢ o s s s wmsi e s v s 5 s mmes i b ss 2.9
Select components for soil mixes and other growing media........... 2.9
Secure plant. materials from other SOUIrCES. .:usss vwmmvdssssmumayssss 2.9

CondTtToN Haid, TOOTS cceinx o v oo mimmin oo o 5 n s mincoioiss o 55 6 wisiaiansndi s § 5 45 RANE 653 2:8



Table 11 (Continued)

Competency Mean Value
Select seed VArietlas: s wewsoss s sens s 595 5 L0505 £ 4 8 S/AMWES 5 ¢ § 5 paiues s 2.8
Take 8697 sanples Foif ARaTVS 18k . ssemmcsr o 5« s« mroniaie n & s adnpssmess s 5 & s Aawsmasie 2.8
Sterilize soil and growing STrUCLUreS: . : wevve s s cumpws s ¢ s 8 swmns 2.8
Understand the function of 1iving organisms in the soil........... 2 7
Understand the function of organic matter in the soil............. 2.7
Pruning techniQueses « s s s wnimas ¢ & vemmmms ¢ & 3 5 meayeas ¥ 8 5 5 as C O st BT
Keep production recondSs s «s s s s s s 5 & s ammims ¢ 5 5 5 5mmie s £ 5 8§ 5 9098 2:7
Schedule: 1SEEdITIG AaTBS: s 2 e i v o 4 lmmisis o o o o b iiemisin o o 2 mjoierbie a s # o @ mseim 2.6
RefMoVe trees and BRIAUDS. « s s v o o & supmrms s o 8 5 wpasars & 8 4 5 samrws ¥ & § 8§75 2.6
Mark and tag Protuctse s es sswm s s s smmms £ 5 5% Su7eseis & ¥ ¥ 3 Sosis & 5 4 5 5 8% 246
Determine market outlets and trends......c.ccoviiiieiiiiienineecnnnn 216
Obtain product and service information........ccoviiiiiiiiiniinnnnns 2.6
Select plant materials according to growth habits and uses........ 2.5
Apply knowledge of hydroponicSeussssisssmeaesssaommessssssmvmeiissn 25
§ebui]d DOWER EaUTDIERE o) 5 Lot = o & «la 5 sttt e ses nesloadet S mhat osbaeous s S8 e 2.5

The data in Table 12 presents the important competencies for
entry employment into greenhouse production according to survey
respondents.

Those competencies considered important by greenhouse production
respondents include the following: 1) good human relations, 2) personal

safety and first aid, 3) irrigation and watering methods, 4) recognition

of plant pest problems and 5) selling products and services.



Table 12

Competencies (Mean Value of 2.5 or Greater) for Entry
Employment in Greenhouse Production as Rated by Survey Respondents

Possible Score = 4.0

Competency Mean Value

Maintain good relations with customers, employers, and fellow

AR e T MR = S ST W AR L s W e ) 3ed
Understand personal safety and first aid........coovviviiiiivannn. 3:5
Observe thinas that need to be done.....coviiiiiiiiiiin i, 3.5
Stimulate others to work effectively...ccoiiiiiinieninnnnnnnn. 3.4
Apply knowledge of irrigation and watering methods................ 3.3
Recognize plant pPest problemss:sise s s aeimiine s 58 s5 e @ & sthmmeses 3.3
Selll products and SErVACES . s vmsmins s 580 ot s s A 3.2
Operate a cash register and handie money.......vovvvininiiinneennn 3.2
Apply knowledge of the effects that the environment has on plant

growth (1ight, moisture, aeration, fertility, temperature)..... 3.1
Apply knowledge of pest prevention methods..............covvunnnnn 31
Mix and handle chemicals safely.....cciuiiuiiniinniinenennnennnnn 3.
Plant and -transplialibe s« s s s s s i aaisses s s 5 5 Wit s §aione 3.1
Cul ture greenhoUsSe PLaNES  wrum v s s« canmns s s s soimes »5 855 bastas 605 5 it 3.1
Design floral pieces (weddings, funerals, occasions).............. 3¢
Construct floral arrangementsi. .. soseis s ess seess s s s s s emaion s s b oo 3.1
Understand basic business operation........covviiieiiiiiiniiinnnnnn <
PYOPAgAte By D1 At Par T8 v iaiere e s ol onioimisnsts s o & i muomminis one/s asniniatal sie als agaiy 3.0
Apply knowledge of the principles of floral design................ 3.0
Design and construct dish gardens and terrariums.................. 3.0
Determine correct rates of application of horticultural products.. 3.0

Recognize common nutrient deficiencies........coviiiiiiiiiiinnas 2.9



Table 12 (Continued)

Competency Mean Value
Mix s0d1 mixes @and ‘other growing mediak sewes o5 susmumay o5 55 sk o5 55 249
Operate and service greenhouse equipment..........oiiiieeinnnnennnnn 2.9
DesTgn i SPliayS « s o5 s s s s s 5 8 & wswmms ¢ & 4 5 9EmEees & § 5 § 5 G006 6 § 5 % 4 SRS 4 8 § 2.9
Keep records of expenses and receiptsS.....ouviiriiniieneeieenennnn 2.9
L oSBTl < o PP 2.9
Identification of horticulitural plantsSi:scmswsswsss smmnsesssspmpenss 248
Apply knowledge of major soil elements.......cvviiiiieeineerunnennns 2:8
Select fertilizer MALerialis. «u. . viwvs o s oo v o v v va st o ss s s s miereioss 2.8
Appily Tertilizer MaterTaliSas v e s s weunents v 5 4 aomets s 03 58 SE000e 95 53 3 50l 2.8
Select control methods for pest problems.......cceviiiiniereeniennnnn 2.8
Apply knowledge of integrated pest management..........coovuiiinnnn 278
Operate and maintain spray equipment......c.oieiiiiienninen veenennnn 2.8
Keep production records. cvue e in e iiiinieereneneneenceesnsannnnn 2.8
Keep records of materials USed. .o ssuvomivsa ooy ss 48 samsnsssssss 2.8
Select plant materials according to growth habits and uses.......... Pl
Keep: employee:. Time records. cuve s v s s awsns o & « premomsin s &5 a5 w5 oo s s e 2l
Schedule seeding dateSs :: s swwws s« v s mvmnes s s smmms s £ 588 vanrm e es s s 2.6
Select and use plant growth substances..........coviviiiiiiiiiininns 2.6
Apply knowledge of plant parts and their functions (stems, roots,
CAVES s O h05 | v R Ui B R 0 B Rt L B B e 2.6
Apply knowledge of minor soil elements........ccviiiiieiiiiinnnannnn 2.6
Apply knowledge of soil composition and characteristics............. 2.6
Mark: and ta0 DROGUCTES s s 5 5 b wwieeaus § 5 § 3 PUSemi s 4 § o TS 6 0§ o e 6o s e 2.8

Traasport, stove and SHIP DrOdUCES. « ¢ s swiwsie o555 s SpmEma 154 B EHLE S 2.6



Table 12 (Continued)

Competency Mean Value
Take! Soill “samplies £or: analySise o iz = urmmatessisssensmate e satasssesmondaroms sesriste 2.5
Select components for soil mixes and other growing media............. 2.5
Pruning techniqUESssmme s ss s asmmsns oo S o5 95 5 Rsesa ¢ 58 5 RaRing s s 045 R 2.5
Obtaih product and service AnTOrmMatiioN s .y« swmwesy v sisumeces e s awions 2.5

The data presented in Table 13 show the important competencies
for entry employment into the florist-plant shops area of specialization.
Survey respondents from the florist-plant shop area of
specialization rated the following competencies the most important:
1) good human relations, 2) designing and constructing floral arrange-
ments, 3) designing dish gardens and terrariums, 4) operation of cash
registers and handling money, 5) designing displays and 6) understanding

of basic business operation.

Table 13

Competencies (Mean Value of 2.5 or Greater) for Entry
Employment by Florist-Plant Shops as Rated by Survey Respondents

N= 22
Possible Score = 4.0

Competency Mean Value

Maintain good relations with customers,employers, and fellow
R T i o o C 000 DG .0, £ A B e e e gt e o A et 3.8
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Table 13 (Continued)

Competency Mean Value
Design floral pieces (weddings, funerals, occasions)............... 3.7
Construct T1oral arrangements: «:emca-s e ormaionsssssoomesasnnaoosnss 3.7
Design and construct dish gardens and terrarjums................... 357
Operate a cash register and handle money.......coovenirineniennnann 3.7
Stimtlate Others 0 Wobk BffectiVelVi . .« swmmmmn vn s s s mmomin v o oo o s 3,46
Observe things that need to be done.........coviiiiiiinieennnnnnnn. 3:6
B=Eth o) s U o] - i e e B B N I A OSSOSO ot S 3.5
Apply knowledge of the principles of floral design................. 3.4
Understand basic business operation.........cooiiiiiiiiiiiiiininenn. 3.4
Sell products ANd SErVICES e v v o wieseemm v o s 5 s womisiaisn o o + x s s s = o« ate 3.4
Understand personal safety and first aid...:.ivovvvnssssvimavissins 343
Keep records of expenses and receipts.......c.ceiiiiiiiiniiinnnenn. 38
o Y SR e rart iy A o) o e o BRI s SR B e S e s B 3.3
Apply knowledge of the effects that the environment has on plant

growth (1ight, moisture, aeration, fertility, temperature)...... 3.2
Recogndize plant: DESt DrObleMSin wmtms « o 5 » swibe 22 2 5 s Gesmnton o & 24l ssesae 5 4 ¢ 8.2
Mark and Bag PrOQUETES i « « « « » siuwmtecs » s w mrsiniat s v o @ @ & ssmmns & § 4 o 4 » eiwrssin a0 s« 3.2
Select control methods for pest Problems: swww s s ss smwwemw s o o 4 s pashon ¢ s 3
Keep records of MAterddls USEd: s mivssaseimmmonssssnnomonsssen e 3.1
Cut and Grade i ONET Surucemnsc cix & & wuiions: o 5 5 b o+ & » ¥ st e s e 3.0
Keep production RecordS s vyesss veme s s 45 p o085 5 5 5 5 BANRAL Y 1 & 5w 3.0
Estimate: Bil] of MALEPTATS e v v s oo s s v o mimimiocn s 5 = o 4 @ osemmimion s & 5 2 mioimie 3.8
Select plant materials according to growth habits and uses......... 249

Recognize common nutrient deficiencies......ccciviiiiininnnniiienns 2.9
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Table 13 (Continued)

Competency Mean Value
Keep: ‘Tnventory and Stock. TECORdSs civee s s s hesisine v 5 5 & » sowied § 4 5 305 seisieisd 2.9
Identification of horticultural plants: .. wemeos s ommmese s womens 2.8
Apply knowledge of pest prevention methods........... ..o 2.8
PTant and transplante . vicicm s e oo e onminime s s s o s e oo s s 2.8
Culture: greenhouse PlantSeius e swmas oy s v vassssommmes s s smmees 2.8
KEBp EmploVee Eime! MECORaSnis us » sicuminfs v 3 4 weniaeliin o8 diassmmaing 5o o dnmng 2.8
Apply fertilizer materials.ceeccceeeceneiiiieniiieeiioiinniensinnens 2.7
Mix soil mixes and other growing medi@.:.«..coovveerrniinnieiiannnn 2.7
Operate and maintain spray equipment. .c.eeeeeeneeeeniniennninnunnnns 27
Secure plant materials from other SOUrCeS-:«««cevevuiiiiiiian., 2.7
Transport, store, and ship produCts: c: ecveseciiiinesrennicennenes 2.7
Apply knowledge of plant parts and their functions {stems, roots,
TBAVES ;. G )i ostiuara oo » o slumronns oo & < aliemasion o1 1% BATeRTES & o e SESERLATMS o o & 5 4 e 2.6
Apply knowledge of major soil elements (N,P,K)......cooeveunnnnnnn. 2.6
Apply knowledge of soil composition and characteristics............ 2.6
Mix -and handle: ‘chemicals) safel¥is « s wormmess s snmais o & s qarevae s o s a 2.6

Determine correct rates of application of horticultural products... 2.6

Keep: equipment: and ServiCe reCOrdSi « vummwi e s « s sam s see s setasis oo g 2.6
Determine market outlets and trends.......s....viesossssanvmeomasssss 2.6
Seliect and Use plant growth SUbStANCES . ..civ v avivammm s s variom oo i 2.5
Apply knowledge of irrigation and watering methods................. 2.5
Select fertiilizerimateria IS s sr e s cnm il Taitly S g b B e B Y 2.5
Understand the function of organic matter in the soil.............. 2.5

Apply knowledge of integrated pest management...................... 2.5



Table 13 (Continued)
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Competency Mean Value
Gradeial isite for BUr s vaint s dibn . s an i it A seman os £ 4s amiaaas 2.5
Prepare: topseil for tUrf SEeding...c..c.seewnesisssommnsssss s 2.5
Seed a lawn (rate, method, plugging, sprigging).................... 2.5
Rengvate: old turf and tURE QPEAS . .covee v v sommmlos v o we wrsieson wn s o webmias 2.5
MaTnEa TN BUE Torews s ovvmmrsies aw s o e 5 05 5 58 e 6.4 & 574 % NI 6 6.5 5 L sEes 2.5
Interpret the Tandscape plan.........ouiiiiiiiineenennennnnnnnnns 2.8
Remgve trees and ShPUDS...os ouien v s ¢ <uimmet 55 ba pesn s iom s 2.5
Matke BUAGEES e i bs s damires de o aamaess & 555 baaoms 5 & o 58 s esarss sk s misese 2555

The data presented in Table 14 give the mean and ranking of
individual competencies rated by survey respondents in the Garden
Center-Nursery area of specialization with a mean value of 2.5 or
greater.

Important competencies for entry employment by garden center-
nurseries are: 1) good human relations, 2) operation of cash registers
and handling money, 3) recognition of pest problems, 4) controlling
pests, 5) selling products and services, 6) personal safety and first
aid, and 7) selection of plant materials according to their growth

habits and uses.



Table 14

Competencies (Mean Value of 2.5 or Greater) for Entry
Employment by Garden Center-Nurseries as Rated by Survey Respondents

N= 21

Possible Score = 4.0

Competency Mean VYalue

Maintain good relations with customers, employers, and fellow

BIIPTEVEES. scumsstois = « s minsimin v es s & & amsescs « « o wrwEse o 5 € 8 & » SRETe § 6 < 5 B W 3.9
Observe things that need to be done.....covvviiiiiviiiiinnnnnnnns 3.6
Operate a cash register and handle money..........covivennnnn... 3.5
Stimulate: others to work effectiVel Ve sous s enimss s vs v nsmoessssasms 3D
Recognize plant pest pProblems. ... .ueeeeeecnsennsvessnomanessssns 3.4
Select control methods for pest problems....svecesssvesmmwivessss 3.4
Sell products and SErVICESesy e« s s wammns s & & 5 swims o 95 VaRas s £ 5 € 3.4
Understand personal safety and first aid........coviiiiiuninnn... 3.3
Select plant materials according to growth habits and uses....... 3.2
Apply knowledge of major soil elements (N,P,K)uvvvivieieeeunenn.. 3.2

Determine correct rates of application of horticultural products. 3.2

Plant .and SranspPlant e« s s s smesi s s s o sm s o8 & Smmsmms s ¢ 5 ¢ @S o s 3.2
Identification of horticultural Plants: e ssssesmmes s sssmmemss 3.
Selact ‘Fert bl 178 MaLE¥IRIGE o oniste 25 5 2 5Site £/ s = Sstarsrboras o s alatanafosssid 3.1
Recognize common nutrient deficiencies........ccvvviiviiiinnnnnn. 3.1
Apply knowledge of pest prevention methods...........cccvvuvunnnn. 3.1
Keep records of materials uUsed......iuiiiiiiininineeennneneennn 3.1
Mark Bnd e ProduEst wuwm o« o s o imsuind sy « « yossions s s & & s s wowsbets s sals o 3.1
Apply knowledge of soil composition and characteristics.......... 3.0
Apply knowledge of integrated pest management.................... 3.0

Mix and handle chemicals safel .. s sssswmmsossvsssmmesissesem 3.0

L



Table 14 (Continued)

Competency Mean Value
Keep employee Lime reCOPadS: s s smmms asisermmmnsisehsammadssssbmess 3.0
Understand basic business operation.........cvvvieieiiinineinnnn. 3.0

Apply knowledge of the effects that the environment has on plant
growth (Tight, moisture, aeration fertility, temperature).... 2.9

Apply fertil izer materialS: . awsrces s sssemmmns sy s s onmv s s ¢ 3 3w 2.9
Pruning techniqQUES: s sssmmass i ssom@s8e 8 aiimes § 48 84 ARG EE 53k 2.9
Culture: greenhouse PLARES .c v v o wmmme oo wmmmsms s o s 5 arsseonin s s+ % 4 o 2.9
Interpret the landscape PlaN:csscsmmiosiss atmuass i is snmmss§ a8 es 2.9
Keel ProdiCtion FeCORES: il iul s ibummniin v 8 5 @ p o wesnsi 5o 8 & @ istmueed =k 4 o 2.9
Transport; store; and ship pPrOQUEES cews s v s samms ¢ o 5 5 sammmessd s 2.9
Apply knowledge of irrigation and watering methods.............. 2.8
Apply knowledge of minor soil elementsS.......covviiiiiinnnnnnn.n 2.8
Select s0i1 CONdILIONEESh » st vy 5« suiests 55 » 5 wavivrasers < o« s A s o = & 2i:8
Apply knowledge of landscape design principles.......ccevivenn.. 2.8
WHTEE PECEIDES S & o eietedbhons s »etammiiarin sl o & o islheatishaba) b 5o simteicsins: & 5 A aksiaisbaince o1 2.8
Keep inventory and stock recomdsi ;i v s o o o siwmsmee s o v o 5 smace v s 2.8
Estimate bitl of Material sk susesvrerss sonrns 5 o5 s st 85 8 5 &t & 2:8
Obtain product and service information.........evuvvnvvnnenannn 2.8
Apply: soil conditionens: o somum s sy o5 wumes s & 55 Seaemus 46 § 3 Smses 2.7
Mix soil mixes and-other SoAl Media. & s sems v o s 4 s s £ §3 5 smm0s 27
Seed a lawn (rate, method, plugging, sprigging)................. 2.7
Measure and prepare the site for landscaping...........c.ovvvvnnn 2.7

Select and use plant growth SUDSEANCES...eveeuenreeiineeennnennns 2416



Table 14 (Continued)

Competency Mean Value
Store and handle seeds; bulbsy and COPMS.s:ssemmsmssssenmvaisisse 2.6
Prepare topscil for turf seeding.......coviiiiiiniiiniininnnnnnnnn 2.6
Operate and service greenhouse equUipmeNt......vveeviviiernennnennn 2.6
Keep records of expenses and receipts......vevviriiinninnnnnennnn 2.6
Understand the function of organic matter in the soil............. 2.5
Select components for soil mixes and other growing media.......... 2.5
Malntaa Hintans. osoynmm Oy, olar, cn 8L AL R RN e e s 2.5
Keep equipment and service recordS .. .::sws.ssss swmmmens s ownss s s 25
Make bitdoetsmmm, o2 Bk e sl oo o Se e oo, 8 ov e S 2 ety o A, o 2.8
Determine market cutlets and TrendiSu. . oy wecsosiow s« nommm s o @ oo s 2.5

Table 15 lists the mean values from 2.0 to 2.4 by skill number
by area of specialization. The researcher included this table to
aid the reader in obtaining the information on rankings of the
individual competencies which were rated at least of some importance.

Mean scores for all 94 competencies are listed in Appendix G.



Table 15

Competencies by Skill Number with Mean Values from 2.0 - 2.4 in

Areas of Specialization

~ i

Mean Values

Area of Specialization 2.4 2.3 2:2 2:1 2:0
Arborist 19 1 22 12 8
(Tree Service) 70 13 24 86 14
16 21
17 23
25 30
84 51
85
91
Maintenance of 6 3 4 9 32
Landscapes 7 29 5 i) 53
21 59 52 54
27 57
43 90
91
Landscape Construction 27 3 12 4 9
70 10 14 5 26
91 23 17 67 32
92 39 28 52
55 29
54
66
73
Golf Course 8 7 14 10 9
12 39 11 60
61 62 3
67 64
66
68
91
Greenhouse Production 10 3 23 67 32
22 4 51 74 41
59 9 65 42
85 14 68 48
21 73 61
24 86 63
29 92 64
30 71
43 T2
60
62



Table 15 (Continued)

Mean Values

Area of Specialization 2.4 2.8 2.2 2. 2.0
Florist- 14 3 6 4 26
Plant Shop 53 5 10 1 61
93 9 28 50 67
174 30 65 68
21 69 66 70
22 Al
23
72
73
Garden Center- 10 44 5 26 3
Nursery 14 58 6 54 31
29 59 12 55 46
30 63 23 64 57
40 65 48 69
41 73 71
50 4 74




Objective Four

The fourth objective of the study was to determine the manpower
needs of the ornamental horticulture industry in Utah.

The range of the number of full and part time employees working
for survey respondents, the average number of employees two years
ago, at present, and anticipated two years from now, and the four-year
gains are noted in Tables 16 and 17.

The average number of presently employed workers in the survey
per enterprise was 7.3 full time and 5.8 part time. Projecting
these figures to the 576 enterprises in the identified population, would
yield 4,493 full time and 3,341 part time employees in Utah, utilizing
data from the survey respondents. With a projected 12% two-year gain
for full time employees and a 43% two-year gain for part time employees
there will be a need in the next two years for an additional 539
full time and 1,437 part time employees in the state according to
data from the survey respondents. This projection differs from the
past two years which indicated a 39% gain in full time employees and
a 21% gain in part time employees.

The number of owner family members employed was also of interest
to the study (See Table 18). Sixteen percent of the full time and
eighteen percent of the part time workers presently employed are
members of the owner's family. Projecting these figures to the 576
enterprises in the population yields 816 full time and 671 part time
owner family members in the state, according to data from the survey
respondents.

Areas of specialization which have the highest percentage of
working family members are Arborists (Tree Service), Landscape Construc-

tion, Greenhouse Production, and Florist-Plant Shops.



Table 16

Full Time Employees in Ornamental Horticulture Enterprises

Average Number of Employees

Areahof. ) Present Four Year Percent
Specialization Range 2 Years Ago Present 2 Years From Now Gain Gain
Arborists

(Tree Service) 0-6 2 3.9 5 2.9 138%
Maintenance of

Landscapes 1-65 7.6 9.5 11.8 4.2 55%
Landscape :

Construction 0-35 3.1 9.3 10.9 7.8 252%
Golf Course 2-18 5.8 5.8 6.1 .3 5%
Greenhouse

Production 0-10 1.9 2.8 4.3 2.4 126%
Florist-

Plant Shop 1-36 3.6 4.4 6.8 3.2 89%
Garden Center-

Nursery 1-210 15.2 19.1 16.1 0 6%
Total Sample

N-116 0-210 5.6 7.8 8.7 3:1 55%

09



Table 17

Part Time Employees in Ornamental Horticulture Engerprises

=

Average Number of Employees

Area of Present Four Year Percent
Specialization |[Range 2 Years Ago Present 2 Years From Now Gain Gain
Arborists

(Tree Service) 1-6 2.8 2.3 3.8 1.0 37%
Maintenance of

Landscapes 1-31 5.3 8.2 10.0 4.7 88%
Landscape

Construction 0-19 552 5.5 79 2.7 51%
Golf Course 1-15 4.8 6.3 6.7 1.9 40%
Greenhouse

Production 0-12 3.0 4.1 7.6 4.6 153%
Florist-

Plant Shop 0-20 4.2 4.2 6.1 1.9 45%
Garden Center-

Nursery 1-60 8.0 10.3 16.1 8.1 101%
Total Sample

N=116 0-60 4.8 5.8 8.3 3.5 73%

L9



Table 18

Percentage of Owner Family Members Employed at Present in
Ornamental Horticulture Enterprises

62

Full Time Part Time
Area of Specialization | Mean Percent Mean Percent
Arborists
(Tree Service) .9 23 1 43
Maintenance of
Landscapes i 7 >3 4
Landscape
Construction 1.9 20 2.2 40
Golf Course o7 11 o 1
Greenhouse
Production 1.9 71 1.4 33
Florist-
Plant Shop 1 23 1 22
Garden Center-
Nursery 2.4 12 2u:3 22
Total Sample
N=116 1.4 16 1.2 18
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Other Findings

Industry awareness of a technical program at Utah State University.

An awareness of a technical program in vocational horticulture at
Utah State University by survey respondents is indicated in Table 19.
The 72% affirmative response by survey participants is considerably
higher than the state average awareness of vocational programs of

27% which was cited in the review of literature.

Table 19

Responses of Survey Respondents to "Are you aware that Utah State Univer-
sity offers a technical program in Vocational Horticulture?"

Response Number Percent
Yes 84 72
No 31 27
No response 1 1
TOTAL: 116 100

Preference for trained workers. Survey respondents indicated

a preference for trained workers when 74% responded positively to
the question concerning hiring preference (See Table 20). Although
not as high as Cole's (1973) 100% preference, it appears that the
majority of ornamental horticulture enterprises prefer hiring

trained personnel.



Table 20

Responses of Survey Respondents to "If a potential employee had taken
a training program in Qrnamental Horticulture, would he/she receive
preference in applying for a job with your enterprise?"

64

Response Number Percent
Yes 85 73
No 22 19
Possibly g8 7
No response 1 ’ ]
TOTAL: 116 100

Cooperative work stations. A cooperative work experience is

emphasized in vocational education. Survey respondents indicated

a 61% positive response to the question concerning their willingness
to provide a cooperative work station (See Table 21). This finding
is not as positive as other studies (Cole, 1973; Jensen, 1978)

which indicated an 80% plus willingness to provide a cooperative work
station.

Table 21

Responses of Survey Respondents to "Would you be willing to cooperate
with vocational horticulture education by providing a
cooperative work station?"

Response Number Percent
Yes 70 61
No 33 28
Possibly 72 10
No response 1 1

TOTAL: 116 100




Job titles. An additional question on the survey-questionnaire

asked participants to list the job titles of their employees. This

distribution by area of specialization appears in Table 22 as an

aid to the reader in assessing job titles available in Utah. This

listing is not a complete Tisting of all job titles in the state.

JOB TITLES OF EMPLOYEES BY AREAS OF SPECIALIZATION

ARBORISTS (TREE SERVICE)

Sprayman
Supervisor
Climber
Groundman Cleanup
Boss

Foreman
Laborer
Cleanup Person
Cutter

Owner

Helper

LANDSCAPE CONSTRUCTION

Foreman

Tractor Man
Sprinkler Man
Nursery Manager
Assistant Manager
Landscape Foreman
Sales Clerk

Land Laborer
Landscape Architect
Carpenter

Pruner

Tree Climber
Designer

Landscape Helper
Operations

Foreman, Grading
Foreman, Trees
Foreman, Sprinklers
Foreman, Turf
Foreman, Driver

MAINTENANCE OF LANDSCAPES

Plumber

Electrician

Heavy Equipment Operator

Building and Maintenance
Specialist

Mechanic

Foreman

Maintenance Worker

Maintenance Supervisor

Carpenter

Park Administrator

Maintenance Specialist

Crew Chief

Groundskeeper

Park Maintenance Person

Field Supervisor

Equestrian Park Manager

Landscape Architect

0ffice Worker

Daily Cleaning Person

Applicator

Salesman

Mower

GOLF COURSES

Superintendent
Assistant Superintendent
Mower

Waterman

Groundsman

Mechanic

Tractor Operator
Gardener

Small Equipment Operator
Laborer

Handyman

Course Superintendent
Greens Superintendent



GREENHOUSE PRODUCTION

Grower

Greenhouse Worker
Florist

Secretary

General Manager
Order Puller
Delivery Man
Truck Driver
Salesman

Designer
Greenhouse Manager
Bookkeeper

Potter

Utility Man

GARDEN CENTER-NURSERY

Nursery Manager
Assistant Manager
Landscape Foreman
Sales Clerk

Land Laborer

Grower

Dept. Manager
Supervisor

Designer

Buyer

Water Master

Clerk

Manager, Sales
Manager, Hardwoods
Manager, Lath House
Manager, Floor
Manager, Production
Shipping Supervisor
Controller

Truck Driver
Propagationist
Annual Flower Foreman
Water boy
Bookkeeper

Cashier

Potter

Transplanter

Shipping and Receiving

Pruning worker
Plant Care
Nurseryman

FLORIST-PLANT SHOP

Sales help
Mechanic

Manager

Assistant

Clerk

Designer

Delivery Person
Cutter

Grader

Maintenance

Packer

Secretary
Transplanter
Laborer

Grower

Bookkeeper
Telephone Operator
Wedding Consultant

NN



CHAPTER V
CONCLUSIONS AND RECOMMENDATIONS

The purpose of the study was to provide descriptive data about
the industry, determine the importance of the competencies needed for
job entry, and assess the manpower needs of the ornamental horticulture
industry in Utah.

The identified population of 576 ornamental horticulture
enterprises was categorized into seven areas of specialization:
Arborists (4.5%), Maintenance of Landscapes (10.8%), Landscape Con-
struction (18.6%), Golf Courses (13.5%), Greenhouse Production (5.4%)
Florist-Plant Shops (30.9%), and Garden Center Nurseries (16.3%).

The data were collected by a mailed survey-questionnaire. One-
hundred and sixteen ornamental horticulture enterprises responded to
the survey. This amounted to 38% of the industry sampled.

Data were analyzed using the "Statistical Package for the Social
Sciences" (SPSS) program which was developed at the University of
California. A Burrough's 6700 computer was utilized for program
evaluation to find means, rankings, ranges, and frequencies.

Findings of the study indicated that single enterprises conduct
work in a number of the areas of specialization.

Ninety-two of the ninety-four competencies measured in the survey
were rated at least of some importance to entry level workers. The
most important competencies were in the following groupings: Human
Relations and Communications, Pest Identification and Control, Record

Keeping, Turf, Marketing, and Safety and First Aid.

b/
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The three most important individual competencies for all major
areas of specialization were from the skill grouping titled "Human
Relations and Communications". These were: 1) Maintain good relations
with customers, employers, and fellow employees, 2) Observe things
that need to be done, and 3) Stimulate others to work effectively.

Pest identification and control, record keeping, and safety were
also highly rated competencies.

In addition, other highly rated individual competencies in the major
areas of specialization included: 1) Arborists--mix and handle chemicals
safely, turf establishment and maintenance, removal of trees and shrubs,
and pruning techniques; 2) Maintenance of Landscapes--mix and handle
chemicals safely, apply fertilizer materials, and operate and maintain
spray equipment; 3) Landscape Construction--plant and transplant, turf
establishment and maintenance, and sell products and services; 4)

Golf Courses--apply fertilizer materials, maintain golf greens and turf,
and apply knowledge of irrigation and watering methods; 5) Greenhouse
Production--apply knowledge of irrigation and watering methods, sell
products and services, and operate a cash register and handle money;

6) Florist-Plant Shops--design and construct floral pieces, dish
gardens, and terrariums, operate a cash register and handle money, and
design displays; 7) Garden Center Nurseries--operate a cash register

and handle money, sell products and services, and select plant materials
according to growth habits and uses.

The number of employees anticipated in the future is growing at a
16% yearly rate. The greatest anticipated expansion of full time
employees is in the areas of landscape construction (63%), arboriculture
(35%) and greenhouse production (32%). Members of owners' families

comprise 17% of the industry's employees.



The study also indicated a preference for trained workers by
the ornamental horticulture industry.

The results of this study could be used to help vocational
instructors and others update their curriculum efforts in ornamental
horticulture, aid in program articulation efforts, or guide anyone

interested in pursuing ornamental horticulture as a career.

Conclusions

The findings of this study support the following conclusions
based upon data provided by survey respondents:

1. The population of enterprises involved in ornamental
horticulture work at a variety of tasks which overlap into the
various areas of specialization. The industry in Utah does not have
clear-cut distinctions.

2. There is a growth in numbers of employees anticipated by
industry representatives in the next two years.

3. There is a 17% segment of employees who are members of the
owner's family. There are 34% of family members employed with 16% full-
time and 18% part time.

4. Ninety-two of the ninety-four competencies which were
selected for the study were considered to be at Teast of some impor-
tance to the ornamental horticulture industry.

5. There is a commonality of competencies needed by all who
enter into ornamental horticulture occupations.

6. Safety and First Aid, Human Relations, and Communications,
Record Keeping, and Pest Identification and Control were the competency
groups which were considered most important by industry representatives.
It is important to note that an entry-level employee must, to

be successful, possess a variety of skills which cover the
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various competency groupings, not just a few of the more important
skills.

7. There are some small differences which exist between this
study and others cited in the review of literature, but in general,
the results tend to compliment and support each other.

8. There is a 72% industry awareness of Utah State University's
Vocational Horticulture Program from those surveyed.

9. There is a preference for trained workers in the ornamental
horticulture industry in Utah by 74% of the respondents.

10. The ornamental horticulture industry is generally willing
to provide cooperative work experience stations for vocational
ornamental horticulture students.

11. The data in this research paper concerning important com-
petencies needed for entry employment should be analyzed in detail
by the curriculum specialist so there will not be confusion resulting

from generalizations presented in various segments of the paper.

Recommendations

As a result of this investigation, the following recommendations
are suggested:

1. that competencies considered important by industry repre-
sentatives be converted into instructional objectives for the writing
of curriculum and the development of instructional materials.

2. that competencies considered important in the areas of
specialization be used to help individualize plans and assignments
for students desiring to specialize in an area of specialization.

3. that Tlocal studies be used as a tool by vocational instructors
to assess local needs, set up cooperative work experience stations,

and place students upon graduation.



4. that additional research be conducted in the area of cities,
towns, and counties to assess their involvement in ornamental
horticulture activities.

5. that additional research be conducted to assess future job
demand, wage levels, and advancement opportunities to help students
in selecting the industry as a vocation.

6. that teachers of all subjects implementing career education
into their curriculums analyze the findings of this study and use
segments for teaching career skills.

7. that programs in vocational ornamental horticulture include
a work experience for students indicating an interest in pursuing

a career in ornamental horticulture.
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JOB POSSIBILITIES IN ORNAMENTAL HORTICULTURE

by
Stanley B. Moore

AREA OF ACTIVITY JOB POSSIBILITIES
Professional Landscape Architect
Horticulturist

Floriculturist
Ornamental Horticulturist
Teacher

Technical Landscape Consultant
Ornamental Horticulture Pest Control
Specialist
Ornamental Horticulture Plant Disease
Specialist
Floral Designer

Managerial Ornamental Horticulture Manager
Golf Course Superintendent
Park Superintendent
Florist

Assistant Manager
Branch Manager

Departmental Manager
Sales Manager

Nursery Manager
Greenhouse Manager
Garden Center Manager

Clerical 0ffice Supervisor
Secretary
Bookkeeper
O0ffice Clerk

Production Greenhouse Grower

Head Grower

Nursery Grower
Foreman
Propagator

Assistant Greenhouse Grower
Greenhouse Worker
Bedder

Assistant Nursery Grower

Sales Sales Supervisor
Head Salesman
Ornamental Horticulture Salesman
Florist Salesman
Nursery Salesman
Garden Center Salesman
Sales Clerk
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AREA OF ACTIVITY

Service

JOB POSSIBILITIES

Arborist

Tree Surgeon

Tree Pruner
Landscaper

Landscape Gardener
Groundskeeper

Maintenance Foreman-Gardener
Greenskeeper

Turf Manager
Assistant Groundskeeper

Maintenance Man

Lawn Keeper

Tree Sprayer

Park Laborer
Assistant Greenskeeper

Greensman
Deliveryman

Truck Driver

Garden Center Worker
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UTAH STATE UNIVERSITY -LOGAN, UTAH 84322
COLLEGE OF AGRICULTURE

DEPARTMENT OF
AGRICULTURAL EDUCATION

April 12, 1979

Dear Horticulture Supervisor,

Horticulture is a fast growing entity in Utah. There is a rising
demand for employees to fill jobs in this expanding industry. In order
to better prepare vocational horticulture employees for employment by
you, the Department of Agricultural Education and the Agriculture
Experiment Station are conducting this survey to assess the horticulture
industry needs. We hope that you will help us in this endeavor by
giving us a few minutes of your time to help advance horticulture.

Will you please fill out the attached survey form and return it to us
in the enclosed envelope by April 19.

The information you give us will be utilized in summary form and
handled in strict confidence.

We will be pleased to answer any questions concerning the survey,
and will be happy to send you a summary of the results if you so desire.

Thank you for your time and effort in helping to advance horticulture
education in Utah.

Sincerely,

Gilbert A. Long, Head
Department of Agricultural Education
752-4100 Ext. 7311

Dennis G. BRahen, Research Assistant
Department of Agricultural Education
752-4100 Ext. 7311



HELLO!:

Thank you for your help in this research effort. It is our
hope to make horticulture education in Utah more meaningful. Only
with your help is this possible.

The following pages are a preliminary field test of our survey.
It is necessary to try the survey out before sending it to over
two hundred other participants in the state to assess areas of
difficulty or find out its weaknesses.

Your help in this field test will make the total effect of
the survey more accurate.

In addition to the survey would you also fill out the following?
1. How many minutes did it take you to fill out the survey?
2. MWere the instructions adequately explained? f not how could

they be improved?

3. Which questions were confusing?

4. Are there questions of importance which we did not include in the survey?

5. Any other suggestions?

THANKS AGAIN.......



GENERAL INFORMATION
PLEASE PROVIDNE THE FOLLOWING INFORMATIOM:

* Name of business, department, agency, etc.:

* Address of the above:

*

Telephone number:

*

Name of person filling out survey and title:

*

Area(s) of specialization: (PLEASE LIST THE PERCENTAGE IN EACH GROUP)

1. Arborist (tree service) % 5. Greenhouse Production__ %
2. Maintenance of Landscapes_ % 6. Florist-Plant Shop_ %
3. Landscape Construction __ % 7. Garden Center-Nursery %
4. Golf Course__ 7%
* Number of Employees:

Two Years Ago Present Two_Years From Now
Full Time
Part Time

* Family Employees: (OF THE ABOVE LISTED EMPLOYEES PRESENTLY EMPLOYED,
HOW MANY ARE MEMBERS OF THE OWNERS FAMILY?)

Full Time Family Members
Part Time Family Members

* Where did you obtain the knowledge and skills related to your work?

High School College Courses
Vocational School College Degree
On-the-job

* Are you aware that Utah State University offers a technical program
in Vocational Horticulture?

Yes Mo

* [f a potential employee had taken a training course in Ornamental
Horticulture, would he/she receive preference in applying for a job?

Yes No

* Would you be willing to cooperate with vocational horticulture
education by providing a cooperative work station?

Yes No

Qo



INSTRQCTIONS: The preceding questions have dealt with your horticulture
organization. The following questions pertain to skills of your employees
necessary for entry into your enterprise. How important are the following
skills for entry into your organization? Please respond by circling the
appropriate numbers according to the following scale:

0- DOES NOT APPLY EXAMPLE: Adjust valves on a tractor O 1(:)3 4

1- NOT IMPORTANT

2- OF SOME IMPORTANCE In this example you can see that it

3- IMPORTANT is "of some importance" for the

4- VERY IMPORTANT employee to be able to adjust valves
on a tractor.

SKILL AREA RATING SCALE
20. Identification of horticultural plants........cieuieecnnnnes n1234
21. Select plant materials according to growth habits & uses... 012 3 4
22 Propagate by seeds (Sexua V) ame:s exees qums v sioms st sues s 55 01T 234
3. Selectyseed! NarTethas . .. souoiws 2ot smbly.s veladt smolers sfatetocs Lararertio 1234
24.: Schedule seeding dates: . :sun swsies viies s seeE « sevs seres $e 1234
25. Propagate by plant parts (asexually)..........cceunen w01 23 8
26+ Propagate by graftings: seevs semn « senn o eanin 1234
27. Select and use plant growth substances L 1234
28. Store and handle seeds, bulbs, and corms........coeeuuunnnn 1234
29. Knowledge of the life cycle of plants.....c.eesveceoasoeoas 1234
30. Knowledge of cell and tissue structure of plants 1234
31. Knowledge of plant parts and their functions (stems, roots,

Teaves, BECL )l ra- -oon s cnn AR aBa R GV SHEE S AR s 234
32. Knowledge of irrigation and watering methods............... 01234
33. Knowledge of plant processes (photosynthesis, respiration,

translocation, transpiration)sss cssss ssaes s wisy weas swsm 0 12 .3 4
34. Knowledge of the effects that the environment has on

plant growth (1ight, moisture, aeration, fertility,

L EMPRNALUTE)) - wieitesie) s momonteks ossta sty acels e sty s loiai) ¥, STaRe1B W4 TA 01234
35. Knowledge of major soil elements (N,P,K)...oieevviirnnnnnnn 0123 4
36. Knowledge of minor soil elementsS.......coeuvunieinnenanennns 01234
37. Knowledge of soil composition and characteristics

(texture, structure, drainage, pH)....cecececonoenensoes 01234
38. Select fertilizer MALertalS.css « veni vises sems s sases sevaioie sivrasa 01234
39. Apply fertilizer materials......ceeeeranncanacsonnesacssnns 01234
40. Select SOTT CONATEIONENS i suviaie voaies sisisnas viarersrssvsoarasisiae siuias 0123 4
47. Apply 5051 CONAILAONEES iai ¢ sivins & s 5 4ais 5 sivins & Si@ioin & ersa s wiwais 01723 @
42. Understand the function of living organisms in the soil.... 01234
43. Understand the function of organic matter in the soil...... 01234
44, Recognize common nutrient deficiencies............coeuenns 01234
45. Take s0i1 samples for analySiS....eeeieieeneeeeneernnnnnnns 01234
46. Mix soil mixes and other growing media............cueunnnen 01234
47. Select components for soil mixes and other growing media... 012 3 4
48. Sterilize soil and growing structures...........covivivnnnn 01234
49. Correct POOT rainage. . ... cswes sowas s s s o siod s dbisis 5 006088 01234
50 CONEROT EROBI0M: 5 sisgn 4 sersm siresnie eisminls slatass siiiats siauins slssoin viamsins 01234
51. Knowledge of hydroponiCS.....eeveeeeeeerenecacceriocnnnanes 01234
52. Recognize plant pest problems......cc.uueeennieineeeennnnnns nN1234
53. Select control methods for pest problems................... 01234
54. Knowledge of integrated pest management.................... 01234
55. Knowledge of pest prevention methods 01234
56. Mix and handle chemicals safely....c.ooeeeeieiinanienennnnny 01234
57. Determine correct rates of application of horticultural ey

DEOAUGES: ciiss sty siorsiaie st s srasais o ieiaie eimioislaoioibio @ WiarmE RIGHE
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na.

. Operate and maintain spray equipment........oovevvveeecnennn 0
. Grade a site for tUrf::esssesnssasnss 0
. Prepare topsoil for turf seeding 0
. Seed a lawn (rate, method, plugging, sprigging)............. 0
. Renovate o1d turf and turf areas.......ccoeeevacensoonsecaas 0
o MATNEATH TUPE, .05 & 5000 5 omene neii s S5 & 758 PN SUSHE ADRmS oo 0
. Aerate and remove thatChu . wews » sisvase o sinisis isieinis simimiae siapsia s Seidis 0
. Maintain golf greens......cveeeeseveavaveisnnssse A% HER § e 0
. Cut cand Tay $0des ¢ saey ouie 0
. Plant and transplant 0
s PrUNTNG LECHITGUES s wrims s o e o omn s graasia erdiasnts siniars sisiazers 0
. Secure plant materials from other sources................... 0
< Culture greenhoUse PlANES: : cuns svwws o swm s wan s swmn o swiane soesie 0
. Operate and service greenhouse equipment..............coeenn 0
. Knowledge of the principles of floral design................ 0
.« Design displays s, wsamins vivmis e e s s » sisisia « Foks HasE s 0
. Design floral pieces (weddings, funerals, 0CCASTONS s warsra s 0
. Construct floral arrangements. .. coes « se cses e s = woe : 0
. Design and construct dish gardens and terrariums.. .0
. Cut ‘and grade FIOWEIS: cuuws s vies o sroin 5 vome o wiorms o siminion sisiin sioienes 0
. Knowledge of landscape design principles.........cccvevnnnnn 0
. Measure and prepare the site for landscaping................ 0
. Interpret the landscape plan.........c.cvieiuanneneereannnnns 0
. Remove trees and SNrubS.....ciceeiecaaiiinnisenseenenanonns 0
. Construct non-plant landscape features................oonnnn 0
. Stake and tye woody plantS.....oeieieeiieiiiiinieiienanaas 0
. Make simple electrical repairs.......c.veeeeeeecncescnccenns 0
. Make simple welding repairs....ooeeeeeeeerieaneenenecennnans 0
. Construct wood projects, make wood repairs, apply wood
Preservatives. cov.ieeeeeieeioneroaietonnessunesanennavas 0
. Condition hand tools.....ccceenesnn 0
. Rebuild power equipment 0
. Operate and service small power equipment................... 0
. Operate and service large power equipment................... 0
. Operate and service automatic systems (watering, heating,
Tighting, ventilabing) veve « vues s voma vomns ¢ puimis s o)
Install and maintain sprinkler systems 0
. Maintain good relations with customers, employers, and
folloW eMPlOYRES. « ews suins o rains s oimins o sioim s & sieiois sisieiess siaae s 0
. Stimilate: others €0 WOrk effectivel Ve ¢ suws o wasvy svias wuey o 0
. Understand personal safety and first aid 0
. Observe things that need to be done.............. 0
. Keep records of expenses and receipts.......cccvviiiinnens 0
. Keep production records.....ceevecenieerenseivasennonanannns 0
. Keep records of materials used.........coooiuinnnniiinnnnnnn 0
. Keep employee time recordS.......ceceveueemuuernuinnennaannns 0
. Keep equipment and service records........oeeieenereiianinann 0
s WPTEE. FECETOES s s & v o & £6iais = st o, sisiaia sisianta diameiosn sientis sioiesnsn 0
. Keep inventory and Stock records..........ceeeeeevinncnennns 0
. Estimate billl of MatBrials, wevs s auses s smium s weumas swede s 0
. Make DUDGEES. . cvurvinennreareeeeanoeosenerneonnanoncccneons 0]
. Understand basic business operation...........c.oovenneeenns 0
. Sell products and services.............. 0
. Mark and tag products........cccvnnninn 0
. Transport, store, and ship products.. 0
. Determine market outlets and trends........coviivrnineinnnen 0
. Obtain product and service information...........ccvvnvvenns 0

Operate a cash register and handle money..........c.ceonvnns 0
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GENERAL INFORMATION: PLEASE HAVE A SUPERVISOR FILL OUT THIS SURVEY. PROVIDE

*

*

*

*

*

*

*

*

*

THE FOLLOWING INFORMATION:

Name of business, dept., agency, etc.:

Address of the above:

Telephone number:

Name and title of person filling out survey:

Area(s) of specialization of your enterprise:(LIST THE PERCENTAGE IN EACH GROUP)
1. Arborist (tree service).._ % 5. Greenhouse Production__ %
2. Maintenance of Landscapes___ % 6. Florist-Plant Shop..._ %
3. Landscape Construction..._ % 7. Garden Center-Nursery 2%
4. GOlF COUrSeune susms wniuss %
Number of employees in your enterprise:
Anticipated
Two Years Ago Present Two Years From Now
Full Time
Part Time

Family employees: (OF THE ABOVE LISTED EMPLOYEES PRESENTLY EMPLOYED,
HOW MANY ARE MEMBERS OF THE OWNERS FAMILY?)

Full Time Family Members
Part Time Family Members

List the JOB TITLES of the employees in your horticulture enterprise:

Are you aware that Utah State University offers a technical program in
Vocational Horticulture?

Yes No

If a potential employee had taken a training program in Ornamental Horticulture,
would he/she receive preference in applying for a job with your enterprise?

Yes No

Would you be willing to cooperate with vocational horticulture education
by providing a cooperative work station? (No obligation implied)

Yes No



INSTRUCTIONS: The preceding questions have dealt with your horticulture enterprise.
The following questions pertain to skills of your empioyees necessary for ENTRY
into your organization. How important are the following skills for ENTRY into
your organization? Please respond by circling the appropriate numbers according
to the following scale:

0-DOES NOT APPLY EXAMPLE: Adjust valves on a tractor 0 1@3 4
1-NOT IMPORTANT

2-0F SOME IMPORTANCE In this example you can see that it
3-IMPORTANT is "of some importance" for the entry
4-VERY IMPORTANT employee to be able to adjust valves

on a tractor

IMPORTANT: PLEASE FILL OUT THE FOLLOWING RATINGS BASED UPON THE MAJOR AREA OF
SPECIALIZATION CITED ON THE PREVIOUS PAGE. If you do the major part
of your work in one of the 7 areas answer accordingly.

SKILL AREA RATING SCALE
* TIdentification of horticulitural Plants....:se.sivivies ieen vwes e nised 01234
* Select plant materials according to growth habits & uses.......... 01234
* Propagate by seeds: (SeXUATTY). s acins venis s sswns oot 85008 weis sase s 01234
* Seliect seged VAPTEETES: s isuen « v sitaves s vsmosiis & e S A 01234
*L Schedulie seading At e s i il vmissasssleleind s e is s Al Ta s s el e lote el T e 01234
* Praopagate by plant parts (Sexually)s swes i vus swseme mamss serese ¢ siomsss ¢ 01234
* Propagate by grafting, e« ceey smeise s sisies o sienie acumince swinie = aie I e 01234
* Select and use plant growth: SUDSEANCES . o waes s s e semies o 01234
* Store and handle seeds, bulbs, and COrmS.......ccovvinieennnnnnnnns 01234
* Apply knowledge of the life cycle of plants......civevveenennnennss 01234
* Apply knowledge of cell and tissue structure of plants............ 01234
* Apply knowledge of plant parts and their functions (stems, roots,
leavess Late iyl et d ot o L e e O 12 3
* Apply knowledge of irrigation and watering methods 0123
* Apply knowiedge of plant processes (photosynthesis, respiration,
translocations TranSPIration)s <« savms sas 5 ol &t SEEI0E 55 01 23
* Apply knowledge of the effects that the environment has on plant
growth (1ight, moisture, aeration, fertility, temperature)...
Apply knowledge of major soil elements (N,P,K)......ccvvvviivinnnnn
Apply knowledge of minor soil elements..........cciovvvuinennnnnnnn.
Apply knowledge of soil composition and characteristics...........
Select fertilizer materdals.. : sswi vavva v aen saeivi saiase @ o wieies 65
Apply Tertilizer MAterialis. v mes vsrees s oian szalasae srovsisie snssse aisledars wisie

Select soil conditioners
Apply: 5011 .cONdALIONEISE v vunss v o svsesamrsiesses vt snso =
Understand the function of 1iving organisms in the soil...........
Understand the function of organic matter in the soil.............
Recognize common nutrient deficiencies
Take soil samples for ana]ys1s ....................................
Mix soil mixes and other growmg media
Select components for soil mixes and other growing med1a o
Sterilize soil and :growing SELUCTUTES. . .eee s reos saimnamass &80 saros
Correct poor dPaitliage.s « s vs vuiws sivsss saraame s s veals o s e
CORTRD] BROSTDN s wor vt ¥ermiviaes smiaininmsmmaistessors RN el a2l
Apply knowledge of hydroponics........covvuuivnnnn
Recognize plant pest problems.......ccocoveeiaanan.
Select control methods for pest problems..........
Apply knowledge of integrated pest management
Apply knowledge of pest prevention methods........
Mix .and handle chemicals’ SAFRTY. « vevwnwans swmmne o wisios aimace 5 mimon ers sisiaia
Determine corvrect rates of application of horticultural products..
Ability to climb trees in d safe MANREF..: cuss & sees s ssass soms s s

B i e S e P by i N P S B L SO

A b ok ok b b b R R ok ok % b Ok O ok % % A X % F %
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0-DOES NOT APPLY 1-NOT IMPORTANT 2-OF SOME IMPORTANCE 3-IMPORTANT 4-VERY IMPORTANT

SKILL AREA RATING SCALE

* Operate and maintain spray equUipment..........eveeuennecceneeannaans 01234
T Grader & SHEE Tor BUBTe: 185 Son s Ta B ST R B i 5o SR o ol wisietirs B e 01234
% Prepare ‘topsail for: turf seedingvssswns saewn soamie sosie S35s veues #74 01234
* Seed a lawn (rate, method, plugging, Sprigging).....eeeeeeeeeueaens 01234
*. Renovate old turf and turf @reas..es ceess s s seish e seie s e s siwns 56 01234
B Maintadn: BUNT . cacmims s samivarenis sides seieon sersiers saei ieslas siieinie e 01234
* Aerate -and remove ThatChsu: comis vies sevns aases sunied 5o s s o 01234
* Maintain Golf Qreense. cues ¢ vess cee st S v vesn s s Beasse sene s 6 01234
* Cuteand 1ay 50d.. e vans s navs 356 3 B TS S e e 01234
* Plant and transplant.ccsws svems e sesvmesie o aa o swies sees § e s o 01234
% Proning LEChRIGUES. .. come vunimin name & nmms san maloid § ki bonsn o mnikil o « 01234
* Secure plant materials from Other SOUrCeS......c..cevevereceneeaeans 01234
* Culture greenhouse plantsS.......ccevvveuueenn 01234
* Operate and service greenhouse equipment 01234
* Apply knowledge of the principles of floral design................. 01234
* DESIan QISPVAYS: 5 ruier wiiins 2o s o SaEes aisnns VeGee SR SasEE Hae v 01234
* Design floral pieces (weddings, funerals, occas1ons) ............... 01234
* Construct Floval Arrangementis, e smes e e s S 1 oomnd Gai baias 55 01234
* Design and construct dish gardens and terrariums................... 01234
* Ut dnd. Grade: FlOWET St s wassia s eim »asboisiainiiolgiosinsiale s omwis 4 adis e iaAera 100 01234
* Apply knowledge of landscape design principles........coeeveuunnnnn 01234
* Measure and prepare the site for 1andscaping.......c.ceeeeeeenennann 01234
*  Interpret the: 1andsScape Planc: sises soses comps s s sisws's soas sieisss oe's 01234
*. Remove: trees: and! ShntbS.. s saciesionsa s o saioins oo smminio wineiessnms 01234
* Construct non-plant iandscape features ............................. 03 23 4
* Stake and tie woody PIaRES e wwes essimeeasies oo B e I e e S Q12348
* Make simple electrical repairs 01234
* Make simple welding repairs......... 071 234
* Construct wood projects, make wood repairs, apply wood :

PrESErVATAVES o oo slvana s wietelelWiaritors, olotusesiaxncoyiors st bva et s siniarers diaiata 01234
* Condition hand £00TS5.swis s sniniis aswen oo snivi s swmion oo sane 0123 4
* Rebuild power equipment s 01234
* QOperate and service smail power €QUIPMENt......ceeeernvenenenananns 01234
* QOperate and service large power €QUiPMeNt.....ccueeeruianaenannsnns 01234
* QOperate and service automatic systems (watering, heating, lighting,

et Rl T B e S s O e S R s R D e B 22 14
* Install and maintain sprinkler SYSTEMS: s« s s s v 3 2bme3 ¥ wa%s 01234
* Maintain good relatjons with customers, employers, and fellow

EMDTONEES) < av s swiiie s ssias s s s seiels e ol sloreeiiowyites Fiamae wisersis 01234
* Stimulate others to work effectively................. 01234
* Understand personal safety and first aid 01234
* QObserve things that need to be done........ 01234
* Keep records of expenses and receipts 01234
* Keep production records...........o... 012 34
* Keep records of materials used........ 01234
* Keep employee time recordS............ 01234
* Keep equipment and service records.... 01234
E WEALE TeCRIPES: oy wamse vaisns ssians saienrs SEms Nawe © ms s oxorsin Swien e aimiaie s D1234
* Keep inventory and StoCK records...........cceeceeeinnccnnennncennns 01234
* Estimate bill 0f MALerTalSqs cses aesinvsssissss sehee s aoes st 3 siveas 01234
* Make BUdGEES . ol Ll e e et o oo o Nats oep SR S A e R T 01234
* Understand basic business operation.........cceeeeeiveceecnecacnnes 01234
* Selli products .and SerVIGES.. « wsisaimmss ssersmaierin 3 aiwiese veies s sosa e ek 01234
¥ Mark ‘and £ag PROdUCES. sawms & quws semme e & SGHs ¢ Mpee § 986 E sk Soei @ 01234
* Transport, store, and ship products........coiiireircnnnsvacnarnaes 01234
* Determine market outlets and trends..... 01234
* Obtain product and service information 012734
* Operate a cash register and handle MONEY.......cviiuivacneeeennanns Q1234
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SKILL NUMBERS

Identification of horticultural plants

Select plant materials according to growth habits & uses

Propagate by seeds (sexually)

Select seed varieties

Schedule seeding dates

Propagate by plant parts (asexually)

Propagate by grafting

Select and use plant growth substances

Store and handle seeds, bulbs, and corms

Apply knowledge of the 1ife cycle of plants

Apply knowledge of cell and tissue structure of plants

Apply knowledge of plant parts and their functions (stems, roots,
leaves, etc.)

Apply knowledge of irrigation and watering methods

Apply knowledge of plant processes (photosynthesis, respiration,
translocation, transpiration)

Apply knowledge of the effects that the environment has on plant
growth (1ight, moisture, aeration, fertility, temperature)

Apply knowledge of major soil elements (N,P,K)

Apply knowledge of minor soil elements

Apply knowledge of soil composition and characteristics

Select fertilizer materials

Apply fertilizer materials

Select soil conditioners

Apply soil conditioners

Understand the function of living organisms in the soil

Understand the function of organic matter in the soil

Recognize common nutrient deficiencies

Take soil samples for analysis

Mix soil mixes and other growing media

Select components for soil mixes and other growing media

Sterilize soil and growing structures

Correct poor drainage

Control erosion

Apply knowledge of hydroponics

Recognize plant pest problems

Select control methods for pest problems

Apply knowledge of integrated pest management

Apply knowledge of pest prevention methods

Mix and handle chemicals safely

Determine correct rates of application of horticultural products

Ability to climb trees in a safe manner

Operate and maintain spray equipment

Grade a site for turf

Prepare topsoil for turf seeding

Seed a lawn (rate, method, plugging, sprigging)

Renovate old turf and turf areas

Maintain turf

Aerate and remove thatch

Maintain golf greens



Cut and lay sod

Plant and transplant

Pruning techniques

Secure plant materials from other sources

Culture greenhouse plants

Operate and service greenhouse equipment

Apply knowledge of the principles of floral design

Design displays

Design floral pieces (weddings, funerals, occasions)

Construct floral arrangements

Design and construct dish gardens and terrariums

Cut and grade flowers

Apply knowledge of landscape design principles

Measure and prepare the site for landscaping

Interpret the landscape plan

Remove trees and shrubs

Construct non-plant landscape features

Stake and tie woody plants

Make simple electrical repairs

Make simple welding repairs

Construct wood projects, make wood repairs, apply wood
preservatives

Condition hand tools

Rebuild power equipment

Operate and service small power equipment

Operate and service large power equipment

Operate and service automatic systems (watering, heating, 1ighting,
ventilating)

Install and maintain sprinkler systems

Maintain good relations with customers, employers, and fellow
employees)

Stimulate others to work effectively

Understand personal safety and first aid

Observe things that need to be done

Keep records of expenses and recepts

Keep production records

Keep records of materials used

Keep employee time records

Keep equipment and service records

Write receipts

Keep inventory and stock records

Estimate bill of materials

Make budgets

Understand basic business operation

Sell products and services

Mark and tag products

Transport, store, and ship products

Determine market outlets and trends

Obtain product and service information

Operate a cash register and handle money
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ORNAMENTAL HORTICULTURE SURVEY COMPETENCY GROUPINGS
AND SKILL NUMBERS*

Identification of ornamental horticulture plant materials

28

Identification of horticultural plants (1)

Propagation of ornamental horticulture plant materials

oo o

Propagate by seeds (sexually) (3)

Select seed varieties (4)

Propagate by plant parts (asexually) (6)
Propagate by grafting (7)

Production and use of ornamental horticulture plant materials

OO0 o

pe gl = §

S O0WO S 3 —xa.

o n

Select plant materials according to growth habits and uses (2)
Schedule seeding dates (5)

Select and use plant growth substances (8)

Apply knowledge of the 1ife cycle of plants (10)

Apply knowledge of cell and tissue structure of plants (11)

Apply knowledge of plant parts and their functions (stems,
roots, leaves, etc.) (12)

Apply knowledge of irrigation and watering methods (13)

Apply knowledge of plant processes (photosynthesis, respiration,
translocation, transpiration) (14)

Apply knowledge of the effects that the environment has on
?1a?t growth (1ight, moisture, aeration, fertility, temperature)
1i5

Apply knowledge of major soil elements (N,P,K) (16)

Apply knowledge of minor soil elements (17)

Select fertilizer materials (19)

Apply fertilizer materials (20)

Select soil conditioners (21)

Apply soil conditioners (22)

Recognize common nutrient deficiencies (25)

Apply knowledge of hydroponics (32)

?etermine correct rates of application of horticultural products
33)

Plant and transplant (49)

Culture greenhouse plants (52)

Soil and other plant growing media

SWQ Hhm AO O

Apply knowledge of soil composition and characteristics (
Understand the function of living organisms in the soil (
Understand the function of organic matter in the soil (24
Take soil samples for analysis (26)

Mix soil mixes and other growing media (27)

Select components for soil mixes and other growing media (28)
Sterilize soil and growing structures (29)

Correct poor drainage (30)

8)
3

1
23)
)

*Ski1l numbers appear in parentheses after the competency
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i. Control erosion (31)

V. Identification and control of common pests of ornamental horticulture
plant materials

a. Recognize plant pest problems (33)
b. Select control methods for pest problems (34)
c. Apply knowledge of integrated pest management (35)
d. Apply knowledge of pest prevention methods (36)
e. Mix and handle chemicals safely (37)
VI. Plant growing structures and equipment

a. Construct wood projects, make wood repairs, apply wood
preservatives (68) .

b. Condition hand tools (69)

c. Operate and service automatic systems (watering, heating,
lighting, ventilating) (73)

d. Install and maintain sprinkler systems (74)

VL. Establishment and maintenance of lawns and turf

Grade a site for turf (41)

Prepare topsoil for turf seeding (42)

Seed a Tawn (rate, method, plugging, sprigging) (43)
Renovate old turf and turf areas (44)

Maintain turf (45)

Aerate and remove thatch (46)

Maintain golf greens (47)

Cut and lay sod (48)

SWQ o Q0 o

VIIL. Operation and maintenance of machinery and equipment

a. Operate and maintain spray equipment (40)
b. Operate and service greenhouse equipment (53)
c. Make simple electrical repairs (66)

d. Make simple welding repairs (67)

e. Rebuild power equipment (70)

f. Operate and service small power equipment (71)
g. Operate and service large power equipment (72)

IX. Marketing materials and supplies

a. Store and handle seeds, bulbs, and corms (9)
b. Design displays (55)

Cc. MWrite receipts (84)

d. Estimate bill of materials (86)

e. Make budgets (87)

f. Understand basic business operations (88)

g. Sell products and services (89)

h. Mark and tag products (90)

i. Transport, store, and ship products (97)

j. Determine market outlets and trends (92)

k. Operate a cash register and handle money (94)



XI.

XII.

XIII.

XIV.

Marketing flower arrangements and potted plants

a0 oo

Apply knowledge of the principles of floral design (54)
Design floral pieces (wedding, funerals, occasions) (56)
Construct floral arrangements (57)

Design and construct dish gardens and terrariums (58)
Cut and grade flowers (59)

Record keeping

D QO o

Keep records of expenses and receipts (79)
Keep production records (80)

Keep records of materials used (81)

Keep employee time records (82)

Keep equipment and service records (83)
Keep inventory and stock records (85)

Communications and human relations

a.
b.

Cs
d.
Bl

Secure plant materials from other sources (51)
Maintain good relations with customers, employers, and
fellow employees (75)

Stimulate others to work effectively (76)

Observe things that need to be done (78)

Obtain product and service information (93)

Landscape development and maintenance

a. Ability to climb trees in a safe manner (39)

b. Pruning techniques (50)

c. Apply knowledge of landscape design principles (60)
d. Measure and prepare the site for landscaping (61)
e. Interpret the landscape plan (62)

f. Remove trees and shrubs (63)

g. Construct non-plant landscape features (64)

h. Stake and tie woody plants (65)

Other

a. Understand personal safety and first aid (77)

72
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UTAH STATE UNIVERSITY -LOGAN, UTAH 84322
COLLEGE OF AGRICULTURE

DEPARTMENT OF
AGRICULTURAL EDUCATION

May 3, 1979

Dear Horticulture Supervisor:

Education is a major topic of discussion in today's society.
We hear from some how poorly our educational system is doing. Here
is a chance for you to help improve education.

In order to better prepare vocational horticulture employees for
employment by you, the Department of Agricultural Education and
the Agriculture Experiment Station are conducting this survey to
assess the horticulture industry needs. We hope that you will help
us in this endeavor by giving us 10-15 minutes of your time to help
advance horticulture education.

Will you please fill out the attached survey form and return it
to us in the enclosed envelope by May 15.

The information you give us will be utilized in summary form and
handled in strict confidence.

We will be pleased to answer any questions concerning the survey,
and will be happy to send you a summary of the results if you so desire.

Thank you for your time and effort in helping to advance
horticulture education in Utah.

Sincerely,

Gilbert A. Long, Head
Department of Agricultural Education
752-4100 Ext. 7311

Dennis G. Bahen, Research Assistant
Department of Agricultural Education
752-4100 Ext. 7311

enclosure
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UTAH STATE UNIVERSITY LOGAN, UTAH 84322
COLLEGE OF AGRICULTURE

DEPARTMENT OF
AGRICULTURAL EDUCATION

May 22, 1979

Dear Horticulture Supervisor:

You were recently sent a survey from the Department of Agricultural
Education and the Agriculture Experiment Station asking you to identify
the importance of various job skills in the horticulture industry in Utah.

This letter is just a reminder to you that we are anxious to
receive your response to the survey.

If you have already sent your responses to us, thank you for your
help in our effort to improve education in Utah.

Enclosed is another copy for your convenience. Thank you for
your time and effort in helping to advance horticulture education in
Utah.

Sincerely,

Jéz@zié >f//

ert A. Long, Head
Department of Agricultural
752-4100 Ext. 7311

Lni &, bokion)

Dennis G. Bahen, Research Assistant
Department of Agricultural Education
752-4100 Ext. 7311

enclosure



77

UTAH STATE UNIVERSITY -LOGAN, UTAH 84322
COLLEGE OF AGRICULTURE

DEPARTMENT OF
AGRICULTURAL EDUCATION

June 22, 1979

Dear Horticulture Supervisor:
Re: Horticulture job skill survey

Thank you for your reply to our telephone survey and your
expressed willingness to respond to a job skill survey. Your
help in advancing horticulture education in Utah is greatly
appreciated by those of us in the Agricultural Experiment Station
and the Department of Agricultural Education at Utah State University.

Please fil1l out the enclosed job skill survey and return it in
the self-addressed envelope as soon as possible.

Again, thank you for your help and cooperation in this
matter.

Sincerely,

GiAbert A. Long, Head
Department of Agricultural Education
752-4100 ext. 7311 .
” ol 7 b )

At A 2R
Dennis G. Bahen, Research Assistant
Department of Agricultural Education
752-4100 ext. 7311

enclosure
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UTAH STATE UNIVERSITY -LOGAN, UTAH 84322

COLLEGE OF AGRICULTURE

DEPARTMENT OF
AGRICULTURAL EDUCATION

June 29, 1979

Dear Horticulture Supervisor:
Re: Horticulture job skill survey

You can help us in our efforts to make horticulture education
in Utah more meaningful. Those of us in the Department of Agricultural
Education and the Agriculture Experiment Station at Utah State University
are surveying the horticulture industry to obtain information to make
learning more specific and better suited to industry needs.

We hope that this reminder letter will be attended to at your
earliest convenience. We are in need of the information in order
to complete the study.

If you have already sent your responses to us, thank you for
your help in our efforts to improve education in Utah.

We hope to hear from you soon.

Sincepely,
v /}6’

n C / v~
{ v f y
-~ Gilbert A. Long, Head

Department of Agricultural Education

752-4100 Ext. 7311

3

G

y & ] Z Y
4[./,,//&»(/) Py /;5&?{,3’2\/
Dennis G. Bahen, Research Assistant
Department of Agricultural Education

752-4100 Ext. 7311

enclosure
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X scores in areas of
specialization*

(possible score = 4.0) x for total
Skill sample
Competency Grouping Number 1 2 3 4 5 6 7 respondents
I. Plant 1 2.3 2.7 3.0 1.9 2.8 2.8 31 2ol
Identification
II. Propagation 3 b5 2.3 2.3 2.2 2.8 2.8 2.0 2.2

III. Production and 8 2.0 2.8 2.7 24 2.6 2.5 2.5 225
Use of Plants



Competency Grouping

Skill
Number

V.

Soils and

Growing Media

V.

Pests

Identification and
Control

VI.

Growing Structures

and Equipment

VII.

Turf

18
23
24
26
27
28
29
30
31

38
34
35
36
37

63
69
73
74

41
42
43
44
45
46

B

-
Ne)

X scores in areas of

NN
(o]

specialization

.3

7

3.0

103

x for total
sample

respondents



Competency Grouping

Skill
Number

VIII. Operation and
Maintenance of
Machinery and
Equipment

IX. Marketing

X. Marketing Flowers
and Potted Plants

47
48

40
53
66
67
70
71
72

55
84
86
37
88
89
90
91
92
94

56
57
58
59

3.7
N/A
2.5
2.6
2.4
31,3
3.3

1.8
N/A
2.3
2.7
1.7
2.6
2.8
1.8
2.0

N/A
N/A
N/A
N/A
N/A

X scores in areas of

specialization

n
= 0w
~n
(o))
[a]
(o2}

n
EN
~n
o
n
n

104

x for total
sample

respondents
2.8

249



X scores in areas of
specialization
Skill
Competency Grouping MNumber 1 2 3 4 5 6 7

XI. Record Keeping 79 3.3 3.2 3.2 3.3 249 3.8 2.6
80 2.6 2.7 3.3 2.7 2.8 3.0 2.9
81 8.3 82 3.3 8:3 28 3.0 3.1
82 2.7 3.0 3.4 3.3 2.7 2.8 3.0
83 2.8 3.3 3.4 3.3 2.3 2.6 2.5
85 2.0 2.7 2.9 3.2 2.4 2.9 2.8
XII. Human Relations 51 2.0 245 28 2.9 2.2 2.7 24
and Communication
75 3.9 3.9 3.8 39 3.7 3.8 3.9
76 3.6 3.3 3.8 3.7 34 3.6 3.5
78 3.6 3,5 3.5 3.6 3.8 3.8 3.5
93 1.5 2.6 2.7 2.6 2.5 2.4 2.8

XIII. Landscape 39 3.8 2.4 2.3 2.3 1:3 1:0 1.3
50 3.8 8.1 B.2 2.7 25 2.1 2.9
60 2.8 2.7 3.2 2.0 2.3 1.7 2.8
61 3.3 2.5 3.3 2.4 2.0 2.0 2.7
62 3.0 2.9 3.3 2.3 2.3 2.5 2.9
63 3.8 3.0 3.2 2.6 2.0 2.5 2.3

(&3]
(V]
[es]
w
o
n
w
n
o
—
ol
~n
—

64 2.
65 3.2 8.1 2.8 1.8 @22 2.1 2.3

XIV. Safety and First 77 3.5 Sn2 3.2 i 348 343 3.3
Aid

x for total
sample

respondents
3.1

2:9

* 1 = Arborists, 2 = Maintenance of Landscapes, 3 = Landscape Construction

4 - Golf Course, 5 = Greenhouse Production, 6 = Florist-Plant Shop

7 = Garden Center Nursery
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