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INTRODUCTION

Nursery work or nursery production is a common unit taught in vocational horticuiture classes. The
Nursery Worker is designed as a reference for students preparing for employmentin nursery work. Each
chapter is written to help students gain competence in a specific area. included are: an introduction to the
nursery industry; soils; plant growth; piant nutrition; plant propagation methods: nursery field practices;
controliing pests; storing, grading, and marketing nursery stock; and keeping records and accounts. You
should supplement these units by assembling further references for studsnts and by providing
aporopriate field trips in the community. Classroom teaching shouid be foliowed by home improvement
projects or school projects in which students have a chance to develop. additional skills and
understanding under teacher guidance.

The materials in The Nursery Workaer Teacher Guide coincide with the student manual, The Nursery
Worker. This guide inciudes: 1) performance checkiists, 2) suggested |earning activities, 3) a study guide
or "key questions". for each chapter, 4) a technical vocabulary or “terms to remember” for eachchapter, 5)
crossword puzzies enabling students to practice using the technical terms, 6) word mazes to familiarize
students with specialized terminology, 7) quizzes and/or tests, 8) answers to quizzes and exercises, 9)
transparency masters, and 10) a glossary of technical terrinoiogy used in the nursery trade.

These items are provided to save you time in preparing for and teaching the instructional units. QOverali,
the author hopes they will help you and your students make better use of The Nursary Wcrker.

Laboratory Activities and Experiments

The laboratory activities and experiments suggested are just a few of many which can facilitate student
acquisition of knowledge and skills. Task sheets are available to suppiement many chapters in The
Nursery Worker.

Vocabuiary

A section of floriculture vocabulary has been included. The exaercises in this section are designed to
help students in two ways, regardiess of their background or ability. First, the exercises will familiarize
them with basic vocabulary used in nursery production. Second, the exercises will provide students with
vocabulary skills neeced for successful employment in floriculture.

Vocabuiary exercises include: 1) Terms to Remember which provide students with definitions of terms
within the context of The Nursery Worker, and 2) Crossword Puzzles based on word definitions. in some
instances, several versions of the same puzzie have been included to facilitate make-up work or needed
repetition. You may find the vocabulary exercises most useful for students in introductory courses who
are not yet familiar with the technical terms and vocabulary associated with horticuiture. if you wish to test
your students’ mastery of technical terms, try admirstering the vocabulary exercises as quizzes.

Assigning students to work in small groups may facilitate completion of vocabulary exercises,
Students often learn more working together than individually. Ona good motivator is a contest among
small groups to be first in either timing or accuracyina givcen exercise. In all cases, students should be
encouraged to refer to their own copies of The Nursery Worker.

A note on use of vocabulary sxercises - Terms to Remember should be assigned with the reading
assignment or immediately preceding it. Crossword Puzzles are designed to reinforce studentknowledge
of terms and concepts. They ¢an be used as a study tool prior to unit tests, thus encouraging students to
refer back to the text. When used in "supervised study,” the only referesice needed for completion of most
crossword puzzles is The Nursery Worker, although dictionaries may be provided if desired.

Key Questions

The Key Questions provide a review of the important points of each chapter. They contain many
thought-provoking questions and encourage students to refer to The Nursery Worker Student Manual,
page numbers for which are included in parentheses. These study guides can be valuable when assigned
with the reading material. In some cases they are suitable for use as unit tests or make-up tests.

il‘\t
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Sample Test temns

The suggested ftest items included should be modified to suit your needs and the needs of your
students. These test items are inciuded mainly to reduce the time you must spend in preparing written
evaluation in the area of nursery production. The sample test questions can serve as models for
development of additiona! test items. The questions may also serve ss a means of defining critical
information the students need to know. Test items may be used as either pretest or posttest exercises.

Transparency Masters

Transparency masters have also been provided to facilitate classroom discussion of topics in The
Nursery Worker, A brief narrative and sampie questions (where applicable) are included for each master
in this guide. '

Glossary

The glossary provides definitions of technical terms found in The Nursary Worker. Copies of this
glossary may be useful for students to use when completing the voczbulary exercises.
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CHAPTER 1
INTROCUCTION TO THE NURSERY INDUSTRY

PERFORMANCE CHECK LIST
Describe the scope of the nursery industry.
List four types of services performed by nurs?ry employees.
List six skills necessary for job entry.

- List five traits of nursery empioyees needad for advancement in a nursery busiriess.

Identify six titles of various nursery workers found in a large nursery operation.

. Describe at least four new developments in tihe nursery industry.

SUGGESTED LEARNING ACTIVITIES

. Take fieid trips to observe the different types of nurseries in your area. Take riotes or photographs

during these trips. Interview nursery operators and empioyees to identify types of jobs availabie and
qualifications needed. . '

. Have each student visit a local horticuitural firm and compiete the "Job Survey Form” from the

General Record Book.

3. Have each student spend one day in a local nursery firm "shadowing” a nursery empioyee.

4. Invite local nursery operators to visit 'YOUr school and speak to the horticulture class about their

businesses and job opportunities in nursery work,
Have former students who are now warking in the nursery industry speak to the horticulture class.

6. Have representatives from colleges and technical schools speak to the horticuiture ciass or provide

10.

information on additional training and careers in the nursery industry.

- Make a list of advanced training programs availabie in nursery work, .nciuding the requirements for

entering these programs. Guidance counselors may be helpfu! hare.

. Create a dispiay or bulietin board illustrating the types of careers available in the nursery industry.
. Have each student develop a resumec.

Obtain copies of current horticuiturai periodicais and catalogs for the classroom library. Suggested
periodicals and their sources include:

American Nurseryman, 310 South Michigan Avenue, Suite 302, Chicago, IL 60604

The Buckeye Nurseryman, 2021 East Oublin-Granville Road, Suite 185, Columbus, OH 43229
Florida Nurseryman, P.O. Box 16798, Temple Terrace, FL 33687

Pacific Coast Nurseryman, 832 South Baldwin Avenue, Arcadia, CA 91006

Southern Fiorist and Nurseryman, 120 St. Louis Avenue, Fort Worth, TX 76101

J



SAMPLE INTEREST APPROACH

Take a walk outside and look at several attractive landscape plantings. Ask students where these plants
come from. If they say gardan centers or other retail outlets, ask where these firms obtain the piants. Slides
of landscapings can be substituted for the waik outside.

Make sure students understand the concept of a plant nursery. A plant nursery cares for young plants
just as a children’s nursery cares for habies. .

What kinds of jobs must be done in a piant nursery to care for the young plants?
What do human babies and "baby" trees have in common? Both need food and water and special care

to grow and mature. Do "baby” trees need changing as human babies do? No, but some may need to be
“trained.” To explain this, show photos of espaliers or grafted plants that have been staked.

10
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NAME

KEY QUESTIONS FOR CHAPTER 1

The Nursery Industry
1. What are the major types of businesses in the commercial nursery industry? (pages 1-2)*

2. How do mail-order nursery businesses differ from most other businesses? (page 2)

3. What is the difference between field stock and container stock? (glossary)

4. List five of the major types of crops produced by commerciai nurseries. (page 3)

Jobs in the Nursery Industry
S. List three entry level jobs in the nursery industry. (page 6)

6. List five characteristics supervisors look for when hiring nursery employees. (page 6)

New Chalienges in the Nursery Industry
7. How is the increased use of macHinery and automation changing the nursery industry? (page 8)

(continued )

“Page numbers given througiout are from The Nursery Worker Student Manual.

11




1-4

Key Questions (Continued)

8. What are plant patents and how do they help the nursery industry? (page 8)

9. Mow have advances in the chemical industry influenced work in the nursery industry? (page 8)

10. How has the use of tissue culture affected the nursery industry? (page 10)
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TERMS TO REMEMBER
Chapter 1

Match each term from the technical vocabulary list below with its correct definition. Fill in each blank with the

appropriate word.

hourly worker

broadleaf evergreen landscaping

conifer narrowleaf evergreen
container stock nursery

field stock piece-rate worker
garden center retail

landscape maintenance wholesale

Technical Vocabuiary

salaried worker

. Workers paid a flat rate regardiess of the number of hours they

work or the amount of work they do.
Plants grown in some type of container.
A business which grows woody and/or herbaceous plants.

Plants with relatively broad Ileaves (as opposad to needles;
that remain green all year.

Selling merchandise to other businesses rather than to consumers.

improving the environment with the design and construction
of plantings.

Plants with needlelike leaves that remain green ail year.
Plants grown in the field as opposed to containers.
Cone-bearing plant with needielike leaves.

. A retail business generally selling plants and related supplies.
. Workers who are paid by the hour.
. Selling merchandise to consumers as opposed to other businessés.

. Workers (usually temporary) paid by the amount of work they do

rather than by the hour.

. Caring for established plantings.

b
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NAME

CROSSWORD PUZZLE 1

Fill in the cressword puzzie with the missing words.
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ACROSS Clues DOWN Clues

3. A retail business generally selling piants and 1. Plants with relatively wide leaves that remain
reiated supplies. (2 words) green all year — _____ avergreens.

4. Plants with needlelike leaves ¢+ ¢ remain green 2. A business which grows woody and/or
&l year — _____ evergreens, herbaceous piants.

8. Nursery crops grown in pots, cans, tins, etc. — 5. Improving the environment with the design

stock. and construction of plantings.

7. Nursery Dlamts %’;(OW“"Q directly in the ground 8. A cone-bearing plant with needlelike leaves.
- stock.

S A nursery sells plants directly to

consumers.

10. Landscape firms care for established

landscapes.
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STUDENT EXERCISE 1-A
UNDERSTANDING THE NURSERY INDUSTRY

The nursery industry is a rapidly growing and changing field. Nursery production includes a variety of
business firms from small one-person operations to large chain stores. Ali of these firms, regardless of
size, have one thing in common — their interaction with and dependence on the overall nursery industry
network and how local firms are linked to it.

MATERIALS:

* |ocal telephone books

® road maps of the local area
o felt tip marker

® paper and pencil

PROCEDURE:

1. Using telephone books, identity all the local firms which are part of the nursery incustry. Inciude
nursery operations, garden centers, etc.

2. Record the name and address and write a brief description of each firm on a separate sheet of paper.

3. On alocal road map Iocate all the nursery firms you listed. Then, with a feit tip marker, place an “X" at
the location of each. :

QUESTIONS:

1. How many nursery operations are in your area?

How many garden centers?

2. Based on your answers to question 1, what types of nursery-related jobs are most readily availabte in
your area?

EVALUATION:

1. Information regarding local nursery firms was accurately comoiled and neatly listed.

2. All nursery firms were located correctly on the mag.

FINAL GRADE
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STUDENT EXERCISE 1-8
NURSERY CROPS

The objective of this exercise is to familiarize you with tire local nursery industry. You will learn secme basic
principles of nursery marketing by determining whether a crop is produced locally or is shipped in from
other locations.

MATERIALS:

list of nursery firms compiled in Exercise 1-A

wholesale and/or retail nursery catalogs

current trade publications

paper and pencil

prliorharrangements made with |ocal nursery firms to visit operation or to obtain information by
telephone

PROCEDURE:

1. Using nursery catalogs or lists of plant materials available throughout the year, compile a list of
nursery stock which is produced locally. .

2. Using the same references, make a list of nursery stock which is not produced i=<ally. Indicate on this
list where the plant materials are produced.

EVALUVATION:

1. List of locally produced plant materials was accurately and neatly compiled. -

2. List of plant materials produced in other areas was accurately and neatly compiled.

FINAL GRADE
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STUDENT EXERCISE 1-C
MARKETING NURSERY CROPS

The objective of this exercise is to familiarize you with marketing aiternatives available to local nursery
producers.

RESOURCE:

® prior arrangements made with selected local nursery firms to visit operation or to obtain information by
telephone N

PROCEDURE:

1. Through group discussion and use of references, develop a list of possibilities for marketina nursery
crops; that is, determine where crops can be sold.

2. Visit or call selected nursery firms. Ask the nursery operator to review your list and determine its
accuracy. The nursery operator should aiso be asked to provide details on pricing, commission, and
other factors relating to common marketing practices.

3. Discuss your findings in class.

EVALUATION:
1. All information was neatly and accurately recorded.

2. Meaningful contact was made with local nursery firms.

FINAL GRADE
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STUDENT EXERCISE 1-D
NURSERY JOB CLASSIFICATICNS

The objective of this exercise is to help you identify the job classifications used in local nurseries. When
yOu have completed this activity, you should be abie to write simple job descriptions for most common

nursery positions.

MATERIALS:

® paper and pencil
© resource people who are familiar with the local nursery industry. (In addition to your teacher, these may
include local nursery operators, Cocperative Extension agents, nursery association representatives,

advisory committee members, etc.)

PROCEDURE:

1. After talking with your resource people, make a list of the various job classifications used in local
nurseries.

2. For each title write a simple job description. Include requirements for job entry and a list of tasks
cerformed while working.

EVALUATION:
1. Job classifications wer2 accurately compiled and neatly listed.

2. Appropriate descriptions were completed for each classifization.

3. All work was completed neatly and on time._,

FINAL GRADE
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STUDE™'T EXERCISE 1-E
REQUIRED JOB SKILLS

The objective of this exercise is to make you aware of how your personal characteristics, skills, and
xnowledge compare with those required fer successful empioyment in the nursery industry.

MATERIALS:

® paper and pencil

* |ob classitications from Exercise 1-0

¢ job descriptions from local nursery firms

* "Vocationa, Horticulture Occupational Tasks and Proficiency Record” from your Horticulture Record
Book

PROCEDURE:

1. Select from your list of job descriptions an entry level position for which you might apply.

2, From the list of skills in your Record 800k, select those skills which are important for the job you
selected.

3. Prepare a written resume which will support your application for the job selected. List on the resume
those important skills which you can perform successfully (see Figure 1-1).

Figure 1-1. !tems to Include in a Resume

name special skills
address school activities
phone number community activities
work experience 2 or 3 references

QUESTIONS:
1. Are there any important skills which you have not yet mastered?
2. If so, list those skills on a separate sheet of paper and explain how you could become proficient in
those areas,
EVALUATION:

1. Skilts necessary for employment in the selected position were accurately compiled and neatly listed.

2. A resume supporting your application ‘or the - =z=cted job was accurately and neatiy compiled,

FINAL GRADE
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QUIZ - CHAPTER 1

TRUE OR FALSE )
ﬁead each statement compietely. If the statement is true. circle "T.” If the statement is false, circle “F

F 1. Wholesale nurseries sell plant material directly to consumers.
- Retail nurseries sell plant material directly to consu:aers.

. Mail-order nurseries typically develop a ¢atalog.

. Many entry-ievel jobs in the nursery industry require manuai iator.

. New specialized equipment has enabled many nursery operators to cu* production costs.

- A4 A4 4 4 4

F 2

F 3

F 4. Entry-level workers in the nursery industry éenerally begin at minimum wage.
F 5

F 6

F 7

. Plant patents protect people who nricinate new forms of plants.

MULTIPLE CHOICE

Read each item and decide which choice ansvsers the question or compietes the statement. Circle the letter of the
correct answer.

8. Which of the foilowing is classified as a major crop for the nursery industry as a whole?

A. perennials C. broadieaf evergreens
B. roses D. ground covers

9. Which of the following states is a leader in the production of nursery stock?

A. Georgia C. Kansas
B. Arizona 0. Onhio

10. Whoiesale nurseries may sell plants to all of the following except:

A. other nurseries C. garden centers
8. homeowners 0. landscapers

11. The region of Qhio that has the bulk of the nursery industry is:

A. Southeast C. No-rtheast
B. Southwest O. Northwest

12. Students who graduate from vocational horticulture programs should expect to begin empioyment
at the following level of the organization:

A. crew member C. supervisor
B. assistant superintendent D. assistant supervisor

13. Which of the following nursery crops is of greatest importance in the United States?

A. annuais and bedding plants C. roses
B. conifers D. foliage and house plants:
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ANSWER KEY - CHAPTER 1

Key Questions - page 1-3

1.

nursery stock producers
landscape firms

landscape maintenance operations
retall nurseries or garden centers
mail-order tusinesses

. Mail-order businasses generally develop a cataiog.

. "Field stock” refers to piant grown directly in the

field. "Container stock” may also be grown in a field,
but plants are in some type of container.

shade and flowering trees
broadieat avergreens
conifers

deciduous shrubs

foliage and house piants
groundcovers and vines
fruit trees

annuais and bedding piants
perennials

. budding crew

tree-trimming crew \
hoeing gang
farm worker crew

€. knows job well

10.

has work axperience
enjoys the work

is capabie of working with other peopie
i§ honest

is willing to assume responsibility

i$ irmaginative

has initiative

- () Nurseries are repiacing costly, hard-to-find,

unskilled labor with machinery. (b) Some nurseries
now have empioyees who design specialized
aquipment for that nursery.

Plant patents encourage the development and
improvement of plants by protecting the people who
onginate néw plant forms.

. (a) New chemicals have proven quite effective in

controlling insects. weeds. and other pests. (b)
Chemical growth requiators have reduced the need
for and tne cost of hand labor for pruning, etc.

Tissue culture has considerable economic
advantage because large numbers of plants can be
produced in a short time.

Terms to Remember - page 1-5

. broadieat evergreen

NO U s LN

salaried worker 8. field stock
container stock 9. conifer
nursery 10. garden center

11. rourly worker

wholesale 12. retail
langscaping 13. piece-rate worker
narrowleaf evergreen 14. fandscape maintenance

Crossword Puzzie - page 1-6

ACROSS DOWN

3. garden center 1. broadieat
4. narrowleaf 2. nursery

8. ccntainer 3. landscaping
7. lielg 8. coniter

9. retall .

10. maintenance

QuiZ
True or Faise - page 1-12

. faise
true
true
true
true
true
true

NO B e

Muitiple Choice - page 1-12

8.C
8.0
10. 8
11. C
12, A
i3. 8



GLOSSARY - CHAPTER 1

broadleaf evergreen - plant with relatively broad leaves (as opposed to nzedies) that remain green
throughout the year.

conifer - cone-bearing plant with needlelike |eaves.

container stock - plants grown in some type of ¢ontainer.

field stock - plants grown in the field as opposed to containers.

garden center - a retail business generally selling plants and related supplies.

hourly workers - workers paid by the hour.

landscape maintenance - caring for established p'antings.

landscaping - improving the environment with the design and construction of plantirgs.
narrowlzat evergreen - plant with needlelike leaves that remain green throughout the year.
nursery - a business which grows woody and/or herbaceous plants.

piece-rate workers - workers (usually temporary) paid by t'1e amount of work they do rather than by the
hour.

retail - seiling merchandise to consumers as oPposed to other businesses.

salaried workers - workers paid a flat rate regardless of the number of hours they work or the amount of work
they do.

whoiesale - selling merchandise to other “usinesses rather than to consumers.



NARRATIVES FOR "RANSPARENCY MASTERS - Chapter 1

T1-1 (Student Manual, pages 1-2)

The nursery industry is composed of many types of businesses including: nursery stock producers (some
of which are mail-order firins) landscape firms, garden centers, and mass market outlets.

Questions: Which types of nursery firms are located in this area? How would a landscape nursery differ
from a -ursery stock producer? What is a mass market outfet?

T1-2 (Student Manual, page 3)

Shade and flowering trees, broadleaf evergreens, and conifers are the major nursery crops produced in
the United States. Actually, there are more conifers produced than any other type of plant, but the dollar
value in other areas is greater.

Questions: What types of crops are grown by nurseries in this area? Are there ary speciaity crops grown in
this area? Where do you think most of the bults, corms, and tubers are produced?

T1-3 (Student Manual, page %)

Economically, the Chio nursery industry is very important. This map of Ohio shows the number of
nurseries in each county and the total certified acreage in each county.

Questions: Which counties have the greatest number of nurseries? What factors can helpexpiainthelarge
number of nurseries in these <ounties?

T1-4 (Student Manual, page 7)

The interesting part of an organizational set-up such as the one shown here is the way this nursery utilizes
its supervisors during the different seasons.

Questions: What are some other jobs in the nursery industry? What are some of the skills youmightneed to
become a supervisor in a large nursery? What kinds of skills would yCu need to be part of a work crew?

T1-5 (Student Manual, pages 4-7)
These are some of the tasks you might perform as a nursery worker.

Questions: Which tasks would you enjoy? Why? Which tasks wouid you dislike? why?

T1-6 (Student Manual, page 6)
Nursery supervisors have identified these characteristics as being desirable in a nu;sery worker.

Question: Which of these characteristics do you have?

T1-7 (Student Manual, pages 8-10)

Many advances are being made in the aursery industry today. These are just a few of the new trends in
nursery operations.

Questions: What are piant patents? Why are they important to the nursery industry? Why is automation
important in the nursery industry? Why is the deveiopment of new chemicals important to the nursery
industry? Why is tissue culture important to the nursery industry? In what ways could computers be used
in a large nursery operation”?

23



T1-1

WHOLESALE

Nursery stock producers

RETAIL

Nursery stock producers
Landscape nurseries

Design
Maintenance

Garden centers

Mass market outlets

24
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Types of Nursery Crops Produced

% OF TOTAL

CROP SALES
Shade & Flowering Trees 21
Broadleaf Evergreens 20
Conifers 19
Deciduous Shrubs 8
Foliage & House Plants 7
Groundcovers & Vines 6
Fruit Trees 5
Annuals & Bedding Plants 3
Perennials 2
Specialties (Bonsai, etc.) 1
Roses 1
Bulbs, Corms, Tubers 1
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T1-4

Organizational Chart for a Large Nursery

President
(owner)

Vice-President

Nursery Superintendent

Assistant Superintendent

WINTER
Harvesting Harvesting Shrub Nursery Manager Mechanic _ Storage
Supervisor (B & B) Supervisor (bareroot)  Supervisor (equipment) Supervisor
Assistant Assistar t
Mechanics Storage
Supervisor
SUMMER
Propagation Licansed Pruning Nursery Manager Mechanic |nventory
Supervisor * Pest Controi Supervisor (cultivation, ete.) Sugpervisor
Supervisor
Assistant |

\_ Y,

1390




T1-5

Tasks of a Nursery Worker

Plant propagation
Soil preparation
Potting/Transplanting
Fertilizing
Cultivation

Pest control
Pruning
Harvesting
Grading

Storing

Shipping

28
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Desirable Characteristics of
a Nursery Worker

Likes plants

Enjoys working outdoors
Enjoys working with people
Wiiling to werk hard

Honest

Willing to assume responsibility
Showing initiative

Patient

Having sales ability
Businesslike

23
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New Developments in
the Nursery Industry

Plant patents
Automation/New equipinient
Chemicals

Tissue culture

Computers

30
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CHAPTER 2
SOILS

PERFORMANCE CHECK LIST
List five factors responsible for the formation of soils.
Describe the three horizons found in a soil profile.
List the components of sail.
Licc and describe the three types of soil water.
Describe the effect of capillary acticn on water in the soil.
Differentiate between wilting point and field capacity in terms of soil water.
List and expiain the three properties of aggregates relating to soil structu’e.
Describe tha effect of organic matter on soil structure.

Oemonstrate the ability to obtain pertinentinformaticn from references for detarmining soil type and
soil characteristics.

Define “soil pH.”

. Explain the ditference between soil acidily and soil alkalinity.

Describe how to adjust pH for both acid and aikaline soils.

Explain the effect that soil pH has on nursery piants.

. Describe how a soil solution is tested to determine pH.

Expiain the importance of proper drainage for growing nursery crops.

. List two major types of arainage for nursery crops.
. Differentiate between steriiization ang pasteurization of soils.

. Differentiate between steam and chemical sanitation of sail.

List the characteristics of an ideal soii mix.
Describe how soil mixes are prepared.
List the functions of a mulch.

Describe the effect of raindrop spiash on exposed soil.



SUGGESTED LEARNING ACTIVITIES

1 Collect and examine soi} samples. Compare various sampies and search the soil for living organisms.
Analyze the color and texture of your soil samples.

. Have each student bring a sampie of soil from'the home garden for analysis of pH and texture.

2

3. Have students test their own soil samples for drainage.

4. Demonstrate how the addition of soil amendments car, improve soil drainage.
5

. Examine plant roots and how they grow in soil. Set up an experiment to observe plant growth in
various types of soil. :

6. Sprout some bean, grass, or radish seeds in a jar. Observe root growth as sprouts develop.

7. With a soil test kit analyze some soil samples for their nitrogen, phosptiorus and potassium content.
fnvite a Cooperative Extension agent or nursery operator to demonstrate usage of such a soil test kit.

8. Setup a demonstration to illustrate percolation of water into the soil. Conduct your experiments using
several different soil conditions.

9. Obtain copies of Conserving Soil, a publication prepared for the United States Department of
Agricuiture, Soil Conservation Service, by The Communications and Education Group, a division of
the Mazer Corporation. Consult your locai Soil Conservation Service or Cooperative Extension
Service for availability.

10. Ottain copies of Teaching Soil and Water Conservation (PA-341) and Soil and water Conservation
Activitigs for Scouts (PA-378) from the United States Department of Agriculture, Soil Conservation
Service. Try some of the experiments found in these tullstins.

SAMPLE INTEREST APPROACH

What would the earth be lik2 without soil? What wouid cities ook like if there were no soil? What wouid
the suburbs and smail towns [ook !ike? What abcut farms? How would peopleraise plants, feed livestock,
etc. without soil?

Have you ever heard the expression “Land is a good investment — they're not making any more of it"?
Just what does this mean? If you think about it for a few minutes, it is plain that this statement has several
things to tell us. It says that the land masses {continents) of the earth will not increase in size 0 any
measurable extent. it says that as the popuiation of the world increases. more of the space that we se2 a3
rangeland and ¢ropland will increase in value as people buy it to tuild homes. factories. and cities. To
agriculturists who depend upon tha land to produce food. fiber, and other crops, it says that they must be
able to produce more on the land they now have.

Why is knowing something ahout soil 5o imiportant to rursery operators? Why aren’'t nursery crops just
planted in the field with no regard to soils or soil types? The nursery operator must te aware of the
increasing vaiue of land and must take steps to use land in the most effect’'ve way possible. Furtnermore.
anyoneé who wants to make a profit in the nussery business must grow crops efficiently. Gocd soils
procuce hign quaiity crops. Knowing what makes a soil good or how to make a p20or soil petter can help
make you a better horticulturist.

32



NAME
KEY QUESTIONS FOR CHAPTER 2

PART 1

Soii Formation

1. Why are soils important to nursery operators? (page 11)

~

2-3

Define "soil.” (page 11)

mow is soil formed? (pages 11-14)

List five factors responsibie for soil formation. (pages 11-14)
1)
2)
3)
4)
)

. List the three major groups of parent materials. (page 12)

')
2)
3)

- “ow did glaciers affect soil formation? (page 12)

. How does climate affect soil formration? (page 13)

feontinued)



2-4

Part 1 (continuad)

8. How do p'ants and animals atfect s0il formation? (pages 13-14)

9. What is topography? (page 14)

10. How does topography sffect soil formation? (page 14)

11. How does time affect the formation of soils? (page 14)

12. How does time affect soils after they have been formeg? (page 14)

13. What is “leaching”? (glossary)

34



PART 2

Soil Profiles

1. What is a soil profile? (page 15)

2. List and describe the three horizons feund in soil. (pages 15-18)

3. What is topsoil? (page 16)

4. What is subsoil? (page 16)

5. What is the solum? (page 16)

Soil Components

£. What is humus? (page 16)

~

List three ways organic matter affects soiis. (page 16)
1)
2) -
3

(continued)




Part 2 (continued)
Soil Water

8. How dc hygroscopic water, capillary water, and gravitational water differ? (pages 17-18)

9. How can you tell that a soil has reached the saturation point? (page 18)

10. What is fieid capacity? (page 18)

36




PART 3

Saqil Texture

1. What is soil texture? (page 19)

2. What is loam? (page 19)

Sail Structure
3. What is soil structure? (page 21)

-

4. What is an aggregate? (page 21)

Soil Types
5. List eight types of soil structure. (page 21)
1) 5)

2) ' &'
3) 7)
4) ' 8)

6. What is soil tilth? (pages 16 and 22)

7. How can soil tilth be improved? (page 22)

Soil Acidity and Alkalinity
8. What is soil pH? (pages 25-26)

37
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2-8

Part 3 /continued)

8. What is a neutral soil? (page 25)

10. Mow does soil pH affect plant growth? (page 26,

11. How can soil acidity be reduceg? (page 26)

12. List five materials which can be used to reduce the acidity of soils. (page 28)
1)
2)
3)

4)

5)

13. How can you adjust the pH of an alkaline soil? (page 29)

38




PART 4

Drainage
1. What are some possib'e effects of too much water on piants? (page 29)

2-9

2. What is drainage? (pages 29-30)

3. What is the difference between soil sterilization and soi! pasteurization? (page 34)

4. What is soil fumigation? (page 36)

3. How is soil pasteurized? (page 34)

What is one problem associated with steaming soil? (pages 34-36)

o»

~

. What happens when ail the nitrifying soil bacteria are killed? (page 36)

39



2-10

PART 5

Soil Mixes
1. What are four characteristics of ar. ideal soil mix? (page 37)

1)

2)

3)

4)

2. What is the bulk density of a soil? (page 37)

3. Why is the cation exchange capacity of a soil important to plant growth? (page 37)

4. List four advantages of using hardwoo< bark as a potting mix ingredient. (page 37)

1)

2)
3)

4)

5. List three advantages associated with the use of peat as a potting mix ingredient, (page 38)

1)

2)

3)

6. List two advantages of using periite as a potting mix ingredient. (page 38)

7. List two advantages of using vermiculite in potting mixes. (page 38)

40




PART 6

Muich
1. What is a muleh? (page 39)

2-11

2. List six functions of a muich. (pages 39-2Q)

N
2)

3)
4)

S)

6)

Saqil Conservation

3. How can soil be renewed? (page 4Q)

IS

- What is a green manure crop? (page 40)

What is a cover ¢rop? (page 40)

w

)}

. What is the major purpose of a soil-building crop? (page 4Q)




NAME
TERMS TO REMEMBER - Chapter 2
PART |

Match each term from the technical vocabulary list below with its correct definition. Fill in each blank with the
appropriate word. If you need help. rafer to the pages (given irn parentheses) 1n Chapter 2 of The Nurse-v Worker.

Technical Vocabulary
aggregate parent material
agronomy pasteur.zation
bulk density sedimentary rock
capillary water soil-building crop
cover crop solum
hygroscopic water subsail
lcam topography
metamorphic rock topsail
mottled vermiculite
mulch

1. Any loose and dry material used as a thin protective covering over
the soil. (page 39)

2. The combination of A and 8 horizons. (page 16)

3. The weight of soil. (page 37)

b

A lightweight, expanded-mica product often used as a rooting
medium for plants or as a soil amendment, (page 38)

A group of sil particles. (page 21)

The € horizon o7 soil. (page 186)

Water or moisture strongly attached to soil particles. (page 17)

Rock formed by ths deposition of sediment. (page 12)

The science of soil management. (page 23)

O © ® N o w

Water that is available to plants. This water is helc more tigntly to
the soil particle than the pull of yravity, but is weak enough to allow
it to be used by pla-its. (page 17)

11. Soil below the usual depth of cultivation, containing little or no
humus, and Characteristically more dense than :0psoil. (page 16)

12. Rock formed through a process of change caused by pressure or
heat. (page 12)

13. A crop which helps to maintain the tilth and prevent losses of the
soil that is present. (page 40)

14. The A horizon of suil. (page 15)

15. Spotted or biotched in coioring. (pages 32, 34)

42

feontinued)




2-13

Terms to Remember - Part 1 (continued)

16. A herbaceous crop sown to coverthe ground temporarily and thus
protect it from erosion. (page 40)

17. The lay of the land. (page 14)

18. Exposing soil to a high temperature to destroy certain
microorganisms. (page 34)

19. A soil containing a relatively equal mixture of sand, siit, and clay.
(Page 19)

43
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NAME

TERMS TO REMEMBER - Chapter 2

PART 2

Match each term from the technical vocabulary list below with its correct definition. Fill in each blank with the
appropriate word. If you need nelp, refer to the pages (given in parenthesns) in Chapter 2 of The Nursery Worker.

Technical Vocabulary
ergsion perlite
field capacity pH
fumigation saturation ooint
gravitational water soil
green manure crop sQil profile
horizon s0il structure
igneous rock soil texture
infiltration sterilization
leaching tile drainage
peat

10.

11.
12,

13.

. The internai drainage of a soil througn the use of buried concrete

or clay pipes. (pages 30-31)

The process of making a soil free of all harmful organisms, by heat,
steam. or fumigation. (page 34)

The process of wearing away of racks and soii by natural agents.
(page 13)

Water that is free to move through a soil mass under the infiuence
of gravity. (page 18)

Decomposed bog plantr. (page 38)
The washing out of scluble materials from the soil. (glossary)

The size of soil particies and proportion of sand. silt. and clayina
soil. (page 19)

Treatment of soil. plants. or a greenhouse with a gas. smoke. or
vapor to rid it of pests. (page 36)

A lightweight. granular marerial made out of a voicanic mineral
treated by heat and water so thatit expands like popcorn. (page 38)

The amount of water the soil can heid after draining ff axcess
grav.iational water. (page 18)

A symbol used in expressing both acidity and alkalinity. (page 25)

A cover crop which is plowed under while still greento improve the
soil. (page 40)

A naturai layer on the earth's surface in which plants grow.
(page 11)
feontinued)
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T ems to Remember - Part 2 (continued)

15.

16.

17.
18.

19.

14. The point at which a soil cannot hold anymore moisture. (page 18)

Rock produced under intense heat. as rocks of volcanic ongin,
(Page 12)

A layer cf soil which differs in composition and/or structure from
adjacent layers. (page 15)

Filtering into or through the soil. (page 30)

A ciagram of the vertical section of a soil showing the thickness
anc character of the various soil horizons. (page 15)

The arrangement of the mineral particles in the soil. (page 21)



2-16

Crossword Puzzie 2A - Clues

ACROSS Clues

3.
5.
8.

10.

11.

13.
17.

20.
21.

22.
23.

24.

Rock formed by sediment deposits. (page 12)
A type of drainage system. (page 31)

Killing some but not ail organisms in the soil.
(page 34)

The A and B8 horizons together are referred to
as the (page 16)

The rock from which soil is formed is called
material. (page 11)

Soil science. (page 23)

Rock formed through a process of change
caused by pressure or heat. (page 12)

The lay of the land. (page 14)

The A horizon is often referred to as
sQil. (page 15)

The washing away of soil. (page 13)

A s0il containing a mixture of sand, silt. and
clay in relatively equai proportions. (mage 19)

The gradual movement of water into the soil.
(Page 30)

DOWN Clues

1.

2.

12.
14.

18.

16.

18.

19.

Expanded mica. (page 38)

Orgariic soil additive derived from decayec
bog plants. (page 38)

Expanded voicanic rock used as a soil
amendment. (page 38)

¥lling all organisms in the soii. (page 34

. To flush the soil with iarge amounts of water.

(glossary)

The point at which ali soil pores are filled with
water. (page 18)

A group of soil particles. (page 21)

Treatment of the soil with a gas to destroy
pests. (page 36)

Water held to soil particles so tightly tnat
plants cannot use it. (page 17)

A ______ crop is sometimes p'anted to
prevent soil erosion. (page 40)

Rack produced under intense heat. as rock of
volcanic origin. (page 12)

A measure of acidity and alkalinity. (page 25)

46
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Crossword Puzzie 28 - Clues

AGROSS Clues

1.

11.

13.
14.
17.
18.

19.
21.

24.

Killing some but not all organisms in the soil.
(page 34)

A tye of soil water which is available for plant
use. (page 17)

Soil science. (page 23)

The layer beneath topsoil is called
soil. (pages 15-15)

To apply large amounts of water. (page 37)

Rock produced underintense heat, as rocks of
volcanic origin. (page 12)

The lay of the land. (page 14)
Rock formed by sediment deposits. (page 12)
A layer in a soil profile. (page 15)

The A and B horizons together form the
Z . (page 16)

A measure of acidity and alkalinity. (page 25)

The size of the soil particies. (page 19)

. A mixture of sand, silt, and clay. (page 19)

23.

Green crops are plowed under to add
organic matter to the soil. {page 40)

Soils with several distinct colors are said to be
. (pages 32, 34)

DOWN Clues

2.
3.

10.
12.
14.

18.

16.
19.

foda ]

L.

Killing all organisms in the soil. (page * 34-36)

Water so tightly bound to soil particles that
plants cannot use it. (page 17)

A crop is sometimes planted on bare
SOil to prevent erosiot. (page 40)

. A group of soil particles heid together. (pages

21, 22)

The productive portion of the earth's crust.
(page 17)

Rock formed through a process of change
caused by pressure or heat. (page 12)

Sanitizing the soil with a gas. (pages 34. 36)
Expanded mica. (page 38)

The terms blocky. prismatic, and piaty all refer
to types of soil . (page 21)

Another name forthe A horizonis sQil.

(page 15)
The washing away of soil. (page 13)

Rocks from which soil is derived:—
material, (page 12)

Organic material composed of decayed bog
plants. (page 38)
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NAME

LETTER MAZE 2A

The 20 werds listed beiow are hidden in the letter maze. Can yoQu find them? Thiry may be written across. down, or

ciagonaily. When you find a word. circle it.

HEGUJLHIFINFILTR\HTIUNIGCOON..U_.._
HU.h.LUQES.ULUHEKKq.,.CMLTE.UUDIFTFM
WNMENSDS S IXOTIHDNGCORIAL QXD IO>nDY
LOTHDKBSYJLHRZUUYHYD.HQHSHQMSN
CHZDO0O0VWIXOVOOXIOZO~O~IINXYXMOD
XQEUQZCKDEDECJRZFLKUETLHIMISN
FAROO— OWON I WZF I T I ~Z LSO
TSIUHGIOIGBQJUBXLABOGJWKZCIOU
VIO WIZO0O00XZOoOFIDOWLOLOTORTO
ZSRNCUAHNQBDSSAXULNOARJJADHNA
QOEOTPUPUOBHITOPOGRAPHYZLUEHN
SXPNHYRNFAZXPYNAXXNUUFIHNEEJE
XNNOKI«HQNGUIUQR.YNQPODLLCBUEJF
DTOUCONYQDXHRJQLYB.HHIYJLEHUNU
GRIFHETYZUATEOMBKRLRPYTUONXMF
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NAME

LETTER MAZE 2B

etter maze. Can you find them? They may be wnitten across. gown. or

The 21 words listed beiow are hidden in the |
diagonally. When you find a word. circle it.

DSHEKIV.,..PIMIOEFEGPRDOMHM...UD_HMNS..:
TUBUNEKATCHQIJ....TOHQGOHEFFP....f,..u.CKTG
MPUMOTEKP.hSTEUP.IZ.HTIGNEEASSICOHF
GETHNSPNQNERHORLIJSIEDGEIIFIECIJ
IZKORYUBDUXFRNGRFNUQUTHQEKPENICY
OWNDFXNOULKHCTXEDNONKDGZIBONRNXR
..uNL.bu.SONJSFPBUMPLQENJCJFDFPNGDRJ
TRHUIPOEIPQRCDMOSJNVBUIZLFUPRBFD
RKGELNNCYE%PEATGNNGKICDBGYLNZHJT
HOBTJUYWKSUBSOILLOIZUUERHICULITE
KOYZUUTODSNAYKNSETRAUMQHZBIXKXOT
BZCKADIMHJJAYHKBTTNGKYUGNMNZCAOE
BPLAIGNCNNFKBNPTGNJDAIGNHZJZHSDH
FLUGFTAXYOKLXSDALKRBNZORETJGUJAT
JNYQUEHJLZCQPTUUREEOXIYLUGIUSZFI
PERHLSSOJISJQCPYDGIOTLBZNHBJEZEK
HQLXHDLLHROQEIRTUTOQBOYYUICUZHGD
IRPJGTKPDOORIAHZAURPNJNYDNTNJHBT
MBOGYARINHDGTSJZMTNOONADTJIJPKNG
YMAXYOUNSYPNTUIGLHIPFTGTJHZIIAAX
PEQAHDEECZEAELUIYSEBTKFYDJTXZHIL
JPUAKYPANHTPIBFUOSTDDZOLNLXTEBUH
UATLBZIBIXURONDRQLAQHLDUKTFSJHOC
UEDCLHNDHUEHIQEXIDGYUDBOGUVRBXDL
HYNXGAEKPTIDAFKOICEBUZQXZOAAGUUU
FSX..USSCSDQUQISXGERFUKFNHIANOFGM
EDPIQLTJXYEPKPFLFBGNRXVLZPFHVRGU
INEZHNNQJPGFOKJDIGGTOUQHLOLHUNQE
NSIKKAZNODGTAUEHDNAUYSPSTHHPXXQX
UOJDDSOAJFUHIGATIONEGOIGQNCNDVHC
NNNYTLNLJPKUQGUDESNITUHATIRUSLGD
LKYDFZGLXBFNPYKSOLUHBSNCLFHFQAFO
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NAME

STUDENT EXERCISE 2-A
DETERMINING IF ALL SOIL PARTICLES ARE THE SAME SIZE

This exercise helps to demonstrate the ability to identify the various sizes of soil particles.

MATER!IALS:

® one-gquart Mason jar
* sample of soil
® piece of cardboard

PROCEDURE:

1. Fill the Mason jar about two-thirds full of water. Pour in soil until the jaris almost ful'. Replace the
cover or put one hand tightly over the top of the jar and shake it vigorously. Then put the jar on the
table and let the soil settle. Allow plenty of time because the very smali particles will e s owin settling.

2. Hold the cardboard against the side of the jar and draw a diagram showing the differant layers that
have settled (Figure 2-1). The larger particles at and near the bottom are the sand particles. The finer

particles directly above the sand are the siit particles. The top layer of very fine particles consists of the
clay in this soil.

SOIL CHART

"
-

Clay
Silt

-

\ | Fine Sand |

- . LR al R AN
. Q0 G e Coarse Sand
v s - -
L) - - - - ‘ ra s
g 5 S J mer -
2 o z - ot :
v ~ N INRESTN! PLLLE Lt 4

Figure 2-1, Qiagram snowing different layers of soul.
fcontinued)
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Student Exercise 2-A (continued)

INTERPRETATION:

It should be evident from this exercise that soils are made up of particles of different sizes. This is true
with every soil. Based upon the size of particies, y2u can classify soils according to their texture. Texture.
then, refers to the size of soil particles. The particles are measured in millimeters. (A miilimeter is 0.001
meter. and a meter is approximately 39 inches.) They are classified according to the following chart:

very coarse sand 201t0 1.0 mm

coarss sand 10tc 0.5 mm

medium sand 0.5t0 0.25 mm

tine sand 0.251t0 0.10 mm

very fine sand 0.10tc 0.05 mm

siit 0.05 t0 0.002 mm

clay smaller than .002 mm

The size of soil particles I's important to the study of soils, and the relationship of plants to various soils.
The amount of space between the particles has a ot to do with how easiiy water moves th rough asoil and
how much water it will hoid.

A soil with too much clay, in proportion to silt anc sand. takes in water very siowly. The clay particles
are the smallest, causing the pore spaces to be smailer. Such a soil also gives up its water to plants siowly
and is very sticky when wet. .

Loam and silt loam refer to soils that have a favorable propertion of sand, silt, and clay. A loam. by
definition. contains 1/3 sand, 1/3 siit, and 1/3 clay. Assilt loam contains no more than 50 percentsand and
no more than 27 percent clay. The rest. naturally, is silt. .

Size of soil particies (texture) also affects the ease of working the 50il. what crops can be grown, and
the efficiency of certain fertilizers. Sandy soiis that have very little clay or silt particles filling the pore
Spaces cannot hold as much moisture. The pore spaces are largerand the gravitational forces pull most of
theé water through the soil. For this reason., medium and coarse sar:dy soils low in clay are known as
droughty soils. Crops cannot live long in them without very frequent rains or irrigation.

EVALUATION:

1. The exercise was completed as directed.

2. All materials and equipment were cleaned and stored properly.

FINAL GRADE
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STUDENT EXERCISE 2-8
DETERMINING SOIL TEXTURE BY FEEL

After you have finished this exercise, you should be able to demonstrate the ability to determine sou
texture by fee! as well as by mechanical analysis using the textural triangie.

MATERIALS:

® several soil samples (eac” from a different location)
* small container for water

PROCEDURE:

First observe the dry samples and note *he following characteristics:

A. Soils high in sand are seldom cloddy. They usuaily break apart aasily.

8. Soils high in silt may be cioddy, but us:aily break suddenly to a soft powder showing a fingerprint.
C. Soils high in clay are usually cioddy. The dry granules are often hard to break even with pressure.

Although vou can determine some general characteristics of the soils by dry observation, a more
accurate analysis can be made only by using a moist sample.

Take about a half a tablespoon of one of the soils. Moisten it gradually with a small amount of water.
Knead it vigorously until all the dry lumps have been wetted. Increase the amount of soil if toq much water
1s used. When ail the soil is moist, test the ease offorming a ball. then try to squeeze the soil into a ribbon by
working it between the thumb and forefinger (Figure 2-2). Soils high in sang will teel gritty and will not
make a good ribbon. Soils high in siit feel smooth and velvety, or floury. They usuaily show a fingerprint
clearly. They may form a short ribbon {depending upon the amount of clay in the sample). Soils high in
clay can often be pressed out into very thin ribbons two or more inches long.

Figure 2.2, Attempting to form a ribbon to determine the soil texture

Test severai samplies in the above manner. Attempt to name the texture of the s accorcing !0 the
textural class characeeristics in the following chart. Number the samoles you identify anc record your
estimate ot each sample on the form proviced. Give these results to your instructor so hesshe can checx

your classifications. _ .
icontinued )
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Student Exercise 2-8 (continued)

Resuits of Determining Texture By Feei

NO. " SCIL TEXTURE PRIMARY & SECONDARY CHARACTERISTICS

& 0 wp

o

N oo

The exercise you have just completed has given you a quick method for identitying the texture of
a soil,under field conditions. With practice. you can become fairly accurate with this method.
However, there are other ways of testing your accuracy under laboratory conditions. You can
become more confident as you gain experience.

EVALUATION:

1. Some general characteristics of the soil were determined by dry observation.

2. The texture of several soil samples was determined by feel.

3. The chart (above) was completed neatly and accurately.

4. All materials and equipment were cleaned and stored properly.

FINAL GRADE
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NAME
STUDENT EXERCISE 2-C

MECHANICAL ANALYSIS OF SQILS

The objective of this exercise is to measure the amounts of sand, silt. and clay insoils using amechanical
analysis procedure.

MATERIALS:

* soil samples from Exercise 2-8

¢ 3 quart Mason jars

* 8% Calgon solution (mix 6 tablespoons of Calgon per quart of water) .
* rujer

e cardboard pieces

At this point, you should be able to identify the texture of soils Dy feel. You are abie to feel the relative
proportions of sand, silt, and clay in soils to make your decision. In this exercise you will be using a
mechanical method to measure the amounts of sand (including fine gravel, coarse sand. and fine sand),
silt, and clay in the soil. You will aiso be applying this information to a soil triangle to determine the texture.
The success of this exercise depends upon your ability to separate these particies so you can accurately
measure them.

PROCEDURE:

1. Place approximately one-haif cup of one of the : oils in a quart jar. Add five tablespoons of the 3%
Calgon solution and three and one-haif cups of water to the soil. Cap and shake for five minutes. Place
the jar on a desk or table and let stand for 24 hours.

2. At the end of 24 hours, measure the depth of settied soil. This represents the totai uenth of the soil.
Then shake thoroughly for five minutes. Place the jar on the desk and let it stand for 40 seconds. Now
measure the depth of settled soil with a ruler. This is the sand layer. Record this depth.

3. At the end of 30 minutes measure the depth of settled soil and subtract the depth of sand from this
depth to get the depth of the silt layer. Record this figure.

4. The remaining unsettled part represents the clay fraction. Record this figure.

Resuits of Mechanical Analysis
SOIL #1 SQIL 22

Total depth of sail

o wm

Depth of sand layer

c. Depth of silt layer

d. Depth of clay layer
(@a-{b-cj

The measurements may be converted into percentage figures according to the following examoles:

SOIL #1 SOIL 22
a. Total depth of saii 23 mm 38 mm
5. Depth of sand layer 9 mm 13 mm
c. Depth of silt layer 10 mm 10 mm
d. Depth of clay layer 4 mm 13 mm

rcontinued)
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Student Exercise 2-C (continued )

To find the percentage of sand: To find the percentage of siit:

Soil #1 9 mm x 100 = 39% Soil #1 10mm X 100 = 43.5%
23 mm 23 mm

Soil#2  13mm . 40- 379 . Soil#2 19mm 100 = 28.5%
35 mm 35 mm

You can follow the same procedure to find the percentage of clay, or you can subtract the percentages of
sand and silt from 100%, as below:

Soil #1 100% - 82.5% = 17.5% clay
Soil #2 100% - 65.5% = 34.5% clay
100
L
30
@
80
S
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71 6“9
o
P
A
Figure 2-3. THE TEXTURAL CLASSIFICATION TRIANGLE feontinued )
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Student Exercise 2-C (continued)

How to Use the Texturai Classification Triangie

Locate "percent sand” aiong the bottom of the triangle (Figure 2-3). Follow from this point up andto the
left. parailel witr the right side of the triangle. The percent sand is constant anywhere along this line.
Locate “percent ciay” along the left side of the triangle and follow from this point horizontally across t0 the
right. The textural ctass for the soil is shown in the area where the sand and ciay percentages cross. Check
the accuracy of this point by locating “percent siit” along the right side of the triangle anc follow down and
to the left. The percent siit should meet the intersection oi *he sand and clay percentages.

Using the same soil triangle (Figure 2-3), determine the textural ciass of each soil you measure. Forthe
example problems on the previous page, Soil #1 turned out to be a loam. Check this answer on the soil
triangle and see it you come out with the same answer. if not, your instructor can show you where you
might be reading the triangle wrong.

EVALUATION:

1. The exercise was completed as directed.

2. All materials and equipment were cleaned and stored properly.

FINAL GRADE
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NAME
STUDENT EXERCISE 2-D

ORGANIC MATTER AND SOIL STRUCTURE

The objective of this exercise is to determine the effects of organic matter on soil structure.

‘MATERIALS:

® 2 wide-mouth glass jars

® 2 small wire baskets of ‘4-inch hardware screen
® lumps of soii

® water

SUBSOIL

TOPSOIL

Figure 2-4. Wide-mouthed jars and the shaping of haraware screen to go into them.

PROCEDURE:

1. Make two small baske: or wire racks of the ‘“s-inch hardware screento fitinto the wide-mauthed glass
jars.

2. For each rack you will needa piece of screen about3 X 10inches. Send the wire as snown in Figure 2-4
" SO that it extends, oaskettike. down into the jars.

3. Coilect lumps of soil (not sandy soil) just under the sod from: (a) a natural sod fence row or park. and
(b) a cuitivated field that has besn cropped continuously, the saii of which is light in color. These
lumps should be about twice the size of an eag.

-

Fill the jars with water to within an inch of the top.

o

Place the lumps of soil in the baskets and lower them gently nto the jars.

_0)

Watch them closely and make notes of what happens.
(econtinued)
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Student Exercise 2-D (continued)
INTERPRETATION:

Why does the soil from the heavily cultivated field fall apart and drop to the bottom of the jar while the
other one holds its shape and clings together? The answer is largely the difference in the amount of
organic matter and the effect it has on the soil.

Orgaric matter has a marked effect on both physical and chemical properties of soils. it helps soil hoid
water and. therefore, decreases the amount of water that runs off. It improves aeration, especially on the
finer textured (heavier) soils. And it makes the soil easier to work - improves soil tiith.

While these are related, improving soil tilth is the one most clearly illustrated in this simple activity.
Organic matter improves tiith ¢f soils - makes the soil crumbly — causing the individual soil particies to
stick together tightly in granules. These granuiles, in effect. act much like largerparticles, lettingwateranc
air move through the soil more readily. The large granules tend to stick together, too. because of the
binding effect of the decomposed organic matter. or humus, and because of tiny roots under sod layers.

Since organic matter reduces water-runoff losses. damage by water erosion is greatly reduced.
When raindrops strike a bare soil that has little organic matter content. the sail particles are easily

separated and readily washed away. In this exercise the sampie from the heavily cultivated field shows
what can happen to a soil during a heavy rain.

EVALUATION:

1. The exerc:3e was completed as directed.

2. All materials and equipment were cleaned and put away.

FINAL GRADE

(o}
<
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NAME
STUDENT EXERCISE 2-E

-DETERMINING SOIL PERMEABILITY

This exercise will help you I2arn how to determine the permeability cf different kinds of soil.

MATERIALS:

¢ sample of a sandy soil

* 3ample of a loamy soil (All three should be air dried and crumbled to about 2mm)

¢ sample of a clay soil )

* three 1-gallon cans with holes puriched in the bottomn OR three lamp chimneys

® three pieces of window screen to place in the bottom ofeach can OR three pieces of cheesecioth to tie

onto the lamp chimneys

three measuring jars to hold water

* three beakers to hold the water that passes through the soils
* three stanas for tne gallon cans (if cans are used)

Figure 2-5. Lamp chimneys set in jars

PROCEDURE:
1. Lightly place each soil into its can or lamp chimney, filling each to the same leve!.
. Fill in the measuring jars with water to the top level.

. Place the cans of soil or lamp chimneys over the collecting bezi.ers (Figure 2-3).

& woN

Pour water from the measuring jars. flooding the surface of the soils first. then slowly adding water to
the moist surface until the cans begin to drip.

191}

Measure the ameount of waier adced and the time required for the water o begin dripping.

6. Note the bubbles of air rising through the soil as water is added.

~

Finish adding the water to the soils.

Measure the amount of water that has passed through the soiis.

© o

Record your observations in the chart which foliows. fcontinued)
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Student Exercise 2-E (CONtinued)

Time Dripping Amount of Time Dripging Amount of Water
Began Watar Added Stopped in Seaker
SAND
LOAM
CLAY
QUESTIONS:

1. Which soil had the siowest rate of permeability?

2. Which soil had the fastest rate of permeability?

3. Why did bubbles rise through the water as it was poured into the chimneys?

4. When you put the dry soil into the cans or chimneys, the soil was at what stage of moisture? field
capacity. saturation, wilting point (Circle one)

5. When there was water still at the top of the can and waterwas aiso dripping from the bottom of the can.
the soil was at what stage of moisture? fieid capacity, saturation, wilting point (Circle one)

6. When the water had stopped dripping from the bottom of the can or chimney, the soil was at what
stage of moisture? field capacity, saturation, wilting point (Circle one)

INTERPRETATION:

The soil which had the slowest rate of permeability actually had more and smaller pore spaces between
soil particles. Therefore, it took longer for these smaller pores to become filled with water. The soil which
had the fastest rate of permeability had fewer but larger pore spaces to be filled with water; consequently.
the water moved through faster. So much for texture!

Now what do you think would happen if this same experiment were tried with some soils still in place.
their structure undisturbed? What if both were silty clays, one with a blocky structure and one with a piaty
structure? Which would have the slower rate of permeability? If you refer to page 22inthe studentmanual.
showing the various soil structures, you can see that water would be able to move downward faster
through the biocky structure than through the platy structure. There are more spaces in the blocky
structure for water to move through.

We will be referring to permeability of soils again in the next section. Before going cn. ask your
INstructor any questions you now have concerning the basic princioles of permeability.

EVALUATION:

1. The exercise was completed as directed.

2. The chart (above) was compieted neatly and accurately.

3. The questions were answered correctly,

4. Materials and equipment were properly cleaned and stored. -_

FINAL GRACE .
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NAME

STUDENT EXERCISE 2-F

THE LITMUS PAPER TEST ON SOIL

The objective of this exercise is to determine the acidity or alkalinity of a soil sample solution with litmus
paper.

MATERIALS:

® several soil samples

* test tube for ezch sample

e distilled water

® litmus paper or pri reagents

PROCEDURE:

1. Place 1 inch of soil in a test tube and mix with water.

2. Allow the mixture to settie.

3. Touch one end of a strip of litmus paper to the soil solution. Note any color change.

INTERPRETATION:

If the litmus paper turns red in the solution, the soiution is acid. If the litmus paper turns biue, the
solution is aikaline.

EVALUATION:

1. The exercise was completed as directed.

2. All materials and equipment were cleaned and stored properly.

FINAL GRADE
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NAME

STUDENT EXERCISE 2-G
USING INVENTORY OF OHIO SOILS

In this exercise you can learn how to make use of the Inventory of Ohio Soils in your own area.

MATERIAL:

® /nventory of Qhjo Soils

PROCEDURE: )

1. On the Generai Soils Map of your county, locate the general soil types found in the nursery where you
work. (If your teacher has obtained a soils map of your area, use this map to find the specific soil types
found in the nursery where you work.)

2. From the information desaribing each soil in the booket, fill in the blanks with the correctinformation
for one of the soils found in the nursery.

1. Soil number

. Soil type

. Soil coior

Drainage class

Parent material

Slope gescriptions

R L

Characteristics of typical cuitivated soil:

- inches

b o inches

c. inches

From the information on Table 3 in the packet, continue filling in the blanks with the correct
information for the same soil.

8. Depth from surface (typicali profile inches). (Use only the first numberto represent the A horizon in
the profile.) )

9. USDA Texture

10. Range in permeability (inches per hour) to

1. Average permeability (From the bianks in #10. add the two numbers and divide this number by 2.)

12. Ra'nge in Available Moisture Capacity (inches per inch of depth)

(continued)
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Student Exercise 2-G (continusd )

13. If the A horizon had reached the wilting point for available moisture and we wanted to irngate a
certain field of this type of soil to bring the A horizon to its available moisture capacity. how many
Inches of water would we need to add?

(Hint - Find the average for #12. Muitiply this answer by the answer you put in 58.)

14. Reaction pH

15. Is this «0il acidic or basic (alkaline)?

EVALUATION:
1. Sites were correctly located on the soii map.

2. Blanks were fill2d in with correct information. __ __

FINAL GRADE
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STUDENT EXERCISE 2-H
LEARNING ABOUT MULCHES

The purpose of this exercise is to familiarize students with the types of mulches used and the reasons for
using them.

PROCEDURE:

1. During the next few days make note of the various types of ground coverings found in several
nurseries. Observe the greenhouse. coldframes, fields. containers and gardensaroundthe nursery or

Nouses On the nursery property.
2. In the space provided beiow, give the requested information pertaining to muiches used at the sites
you visited.

TYPE OF MULCH WHERE IT IS USED REASON FOR USING TS MULCH

EVALUATION:

The chart was compieted as directed.
FINAL GRADE
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NAME
STUDENT EXERCISE 2-i
EFFECT OF RAINDROP SPLASH

The objective of this exercise is to Cetermine the effect of raindrop splash on souiis.
MATERIALS:

® soil sample

¢ eye dropper or bulb pipette
® stiff white paper

® pan to hoid soil sample

® yardstick

* tape

PROCEDURE:
1. Place soil sample in pan to a depth of % - 1 inch.
2. Hold the stiff white paper to the pan with t2pe, as shown in Figure 2-6.

3. Hold the eye dropper atdifferent heightsabove the soil, first measuring each time the height of the eye
dropper, then releasing the water in the eye dropper a drop at a time. Observe the white paper after
each drop of water hits the soil.

INTERPRETATION:

The impact of a raindrop failing on bare soil is the greatest cause of water erosion. The force of the
raindrop hitting the bare soil breaks loose some of the particles from the aggregates and causes them to
be washed away. (You will see some of these particles splashed onto the white paper.) In some parts of the
country (not in Ohio) wind erosion is of more concern than water erosion.

What can the agricuiturist (in our case, the nursery operator) do to protect the soil available and thus
practice soil conservation? Actually, the conservation practice that adds organic matter to the soil aiso
protects the soil by providing a cover to prevent erosion. More and more nursery operators are practicing
forms of soil conservation to protect the valuable lang from which they make their living.

EVALUATION: Il

1. The exercise was completed as directed.

2. All equipment and materials were cleaned

and put awav.

FINAL GRADE

Figure 2-8. Soil sample 'n a pan. ready for solasn test.
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NAME

QuUIZ - CHAPTER 2

TRUE OR FALSE
Read each statement correctly. If the statement is false, circle “F." If the statement is true. circle “T."

T F 1. Soil is a natural mixture of weathered minerals and decaying organic materials.

. Erosion can be a serious problem because it removes primarily the productive topsoil.

e

F 2
F 3. The type of vegetation in an area can influenca the type of scil which deveiops.
F 4

. Field capacity is the point at which all pores in the soil capable of hoiding moisture against
the pulil of gravity are completely filled with wate:.

. Qver-cultivation reduces organic matter content.
. Organic matter destroys soil tiith.
. Soil pH can affect nutrient availability.

5

6

7

8. Plants must have a pH of 7 to grow properly.
9. Most piants get all of their oxygen from water.
0

. Drainage is the removal of all soil water.

12. Loam is always ideal soil for growing nursery stock.

13. Mulch is used primarily to add organic matter to soil.

14. Qrganic matter and air make up about equal proportions of the soil.
15. Sand particles are iarger than silt particles.

16. A soil with a pH above 7.0 is said to be alkaline.

4 A4 4 A4 4 4 4 4 4 4 4 4 4

[
[

[

[

[

[

F 11. Surface drainage carries off water before the soil becomes saturated.
[

[

[

[

[

[

17. You can make a soil more alkaline, but you cannot make it more acidic.

MULTIPLE CHOICE

Read each item and decide which choice cOrrectly completes the statement or answers the question. Circle :he ietter
of yOur choice.

18. Which of the following would probably not help break down rocks into soil?

A. insects C. wind
B. rain D. frost & ice

19. Which of the following types of rocks was formed from moiten or meited material from volcanoes?

A. igneous rocks ! C. metamorphic rocks
B. sedimentary rocks D. ail of the above

20. Topography refers !¢ . . .

the time it takes for soils to develop
the type of vegetation in a given are
the lay of the land 4
the type of rocks in a given area

sel B2

6 8 reontinued
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QUIZ - page 2

21. How much of the soil is typically made up of mineral matter?
A. S percent C. 45 percent
B. 20 percent D. 95 percent

22. At optimum moisture capacity water makes up about percent of a soil.

A 5 C. 50
B. 25 D. 85
23. Which of the following types of water is unavailable for piant use?
A. hygroscopic water C. gravitationai water
B. capillary water D. rain water

24. Which of the following soil structures permits rapid penetration of water?

A. piaty C. massive
B. crumb D. columnar

25. A neutral soil has a pH of . . .

A. 3 C.7
B. § D. 9
26. pH is a measure of soil . ..
A. porosity C. granuiation
B. acidity or aikalinity D. fertility
27. Which of the foliowing materiais can be used to raisz the pH of a soii?
A. iron suifate C. limestone
B. aluminum suifate D peat moss

28. Which of the following materials can be used to lower the pH of a soil?

A. aluminum suifate C. dolomite
B. limestone D. nitrogen

28. Killing ail organisms in the soil is . . .

A. sterilization C. irrigation
B. pasteurization M. vernalization

30. Soil pasteurization has been accomplished when the coidest point in the soil has teen heated to
degrees F for 30 minutes.

A. 120 C. 180
B..150 D. 212
31. Which of the following pests can be killed by fumigation?
A. nematodes C. bacteria
B. fungi D. all of the above
32. Periite is . . .
A. expanded volcanic rock C. expanded mica
B. expanded silica sand D. expandec bone meal
33. Vermiculite is . . . _
A. expanded volcanic rock C. expanded silica sand
B. expanded mic.: D. expanded bone mea|

rcontinued)
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QUIZ - page 3
34 The term for crops that are plowed under to build up the organic matter content of the soil is . . .

A. muich

B. green manure crop

MATCHING

C. cover crop
D. peat

Select a definition from Column B which matches each term in Column A. Fill in each blank with the correct letter.

—_ 35
—_ 38
37.
. 38,

—_— 39

e . 42
e ¥,
— 4
—in, 45

43

47
—_— 48

Lolumn A
solum

parent material
tapsoil

subsoil

humus

. tilth
. saturauon point

3d. SOK f*xture

lozm

4. soil structure
. aggregate
. mottied

. tonCraphy

parent materiai

X o«

¥ 0 z £

Column B

A. a group of soil particles
B. A horizon

C. B horizon

D.
E
3
G
.

C horizon

. both 8 and € horizons
. hoth A and B harizons
. 50il particle size

. grauping ot soil particles

having variegated colors

mixture of sand, silt, & clay

decomposed organic matter

the point at which soil cannot hoid any mcre moisture
the desirable, workable condition of soil

rocks which break down to form soil

the lay of the land

a combination of natural events such as rain.
temperature, etc. that contribute to the formation cf
soils
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ANSWER KEY - CHAPTER 2

Key Qusrtions, Part 1 - page 2-3

SOIL FORMATION

1.

12

13.

Nursery operators must be aware of the increasing vajue of land and must take steps to usethe jand in the most
effective way possible.

. Sail is the reiatively thin layer covering the earth. It is a natural mixture of weathered minerais and decaying

organic materiais.

. Soils are formed by the weathering of rocks.
. Parent material. climate. p.ants and animals. topography. time.
- Igneous rocks. sedimentary rocks. metamorphic rocks

. Glaciers left behind rocks and dirt scraped from other sreas. Glaciers account for more variety of parent materiai

than does any other factor.

Extremes of temperature _..d precipitation can affect the speed ¢ sthering.

. Plants and animals add organic matter to the soil.

Topography is the "lay of the land.”

. Topography influences soil movement. soil depth. and internai soil drainage.

. Ittakes time for the forces of climate to break down parentmaterial or to move parent material to a new location. it

also takes time for plants and animais to Gevelop and eventually die and decay.

After soiis have been farmed. time influences the depth of the soil profile and the extent to whicn soils have been
weathered. A

Leaching 1s the washing out of soluble minerals from the soil due to heavy rainfail or heavy irrngation.

Key Questions, Part 2 - page 2-5

SOIL PROFILES

1.

4.

3.

A soil proflie is a diagram of the vertical section of a sail showing the thickness and character of the various soil
horizons.

A horizan = topsdil

B horizon = subsoil

€ horizon = parent material

. Topsoil 1s the uopermost soil horizon = the productive (fertile) portion of the scil.

Subsail is the soil below the usual depth of cuitivation. containing little or no humus.

The solum is a combination of :he A and B horizons. 'n the solum maost plant root growth takes clace.

SQIt. COMPONENTS

8.

T.

Humus is the subsiance left atter organic matter has gecayed.
(1) Orgamc matter is responsible fer the desirable waorking condition of souls.
(2) It results in increased soii aeration.

{3) It supports the many microorganisms found in the soil.

71
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Answers (continued)
SOIL WATER
8. Mygroscopic water 1s heid so tightly to soil particies tnat piants cannot use it. Capillary-water is heid moretigntly
thar: the puli of gravity. but weakly enough to be used by plants. Gravitational water is more attracted to the oull of
gravity than to the soii particle. it drains down through ths soi!.

9. When a soil has reached the saturation point. it cannot hoid any more water.

10. Field capacity is the amount of water that soil can 7oid after draining oft excess gravitational water.

Key Questions. Part 3 - page 2-7
SOIL TEXTURE
1. Soil texture refers to the size of the soil particies.
2. Loam is a soil composed of equal parts of sand, siit and clay.
SOIL STRUCTURE
3. Soil structure refers to the grouping of individual soil particies.
4. An aggregate is a group of soii particles.
SOIL TYPES
5. Crumb. single grain, columnar, granular, ma.sive. blocky, orismatic, platy.
6. Tilth is ths desirable working condition of soils.
7. Tiith can be improved by increasing the organic matter content of soiis.
SOIL ACID!TY AND ALKALINITY
8. pH is a symbol used to express the acidity and alkalinity of soil.
9. A neutral soil is neither acid or aikaline. it has an equz’ number of H+ and OH- ions. Neutral o1l has a pH of 7.
10. pH can influence how readily plants absorb nutrients from the soil.
11. Soil acidity can be reduced by adding some form of lime.
12. Burned ime. hydrated lime. carbonate of lime, agricultural puiverized limestone. agricultural slag.

13. Soils can be made less alkaline hy adding suifur or aiuminum sulfate.

Key Questions, Part 4 - page 2-9
DRAINAGE

1. */ith too mucn water in soils, piant roots may not have adequate oxygen. This can xill plants or cause poor aiant
growtn.

+.3

. Drainage is the movement of excess water through the soul.

<. Sterilization is the killing of all organisms in the sou. Pasteurization Kiils some. but not ail. orgamisms.

4. Fumigation is the sterilization of soil by chemicals.

5. Soul is pasteurizea by heating it to 180° for 30 minutes.

5. Steaming sotl can result in a burld-up of ammonia in the soil. Ammorita can ourn he roots of young olants.

7. When all nitritying bacteria in the soil are kilied. there 1s a duwild-up of ammonia in the soil.

7



Answers (continued)
Key Questions, Part 5 - page 2-10

SOIL MIXES

1.

An ideal soil mix (1) has good structure that
adequate available nutrients for the piant t
materials: (4) is light in weight but rigid enough to

nutrients.

. The cation exchange capacity ofasoilisim

. Bulk density is the weight of the sail.

drainage: (4) has good nutrient-hoiding capac:ty.

. Peat has high water-holding capaci
and is light in weight,

Key Questions, Part 6 - page 2-11

MULCH

o grow

1. Mulch is used to cover or dress the sail around plants.

2. (1) Insulates soil and helps reguiate sail temperatures.

(2) Conserves moisture and prevents rapid evaporation.

(3) Pravents erosion.

{4) Prevents build-up of weeds.

(S) Prevents packing of soil.

(6) May serve as a source of organic matter.

. Hardwuod bark (1) has coarse particles that resist compaction: (2) has fair water-

. Perlite is light. does not cake-up with continued usa. and provides for good aeration.

. Vermiculite is light. has a neutral reaction. and is insoluble in water.

243

provides good aeration and holds adequate maisture: (2) provides
properly: (3) does not contain harmful organisms or toxic
support plants.

portant to plant growth because it influences the availability of plant
holding capacity: (3) nas good

ty. contains some nitrogen. provides good aeratian. does nottie up nutients.

3. Soil can be renewed by conservation practices and by adding organic matter bv means of green manure croos.

4. A green manure crop is a crop which is plowed under to add organic matter to the soil.

5. A cover crop is planted to protect bare 30il from erosion. it can also be used to add organic matter to the soil.

6. A soil-building crop is used to help maintain sail tilth and prevent ioss of soil.

Terms to Remember, Part ! - page 2-12

-
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SCwam

muich

. solum
. buik density

vermicuiite

. aggregate

parent material
hygroscopic water
sedimentary rock
agronomy

. caorlary water

11.
12
15,
144,
15,
1€
17

8.
gl

subsoil
metamaorphic rock
soil-building crop
topsol

mottied

cover crop
lopograpny
nasteurization
lram

Terms to Remember, Part 2 - page 2-14

_.
O W ®m» NGB END -

73

. Ule drainage

. steri‘ization

. erosion

. gravitational water
. peat

. leaching

soil texture

. tumigation

perlite
field capacity

17

12.
13.
13
15,
18.

17

18,
19.

om
green manure croo
soul

saturation point
IGNeous rock
horizon

infiltration

sOi arofiie

SOOIl structure
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Answers (continued)

Crossword Puzzie 2A - page 2-17

Crossword Puzzie 2B - page 2-18

ACROSS DOWN ACROSS OOWN
3. sedimentary 1. vermiculite 1. pasteurization 2. steriization
5. ule 2. peat 5. capillary 3. hygroscopic
6. pasteurizatiu 4. perlite 6. agronomy 4. cover
10. sofum 7. sterilization 7. sub §. aggregate
11. parent 8. leach 8. leach 7 soil
13. agronomy 9. saturation 11. igneous 3. metamorphic
17. metamorphic 12. aggregate 13. topography 10. fumigation
20. topography 14. fumigation 14. sedimentary 12. vermiculite
21. top 1S. hygroscagic 17. horizon 14 structure
22. erosion 8. cover 18. solum 15. top
23. loam 18, 1gneous 19. pH 16. erosion
24. infiltration 19. oH 21. texture 19. parent
' 22. loam 20. peat
23. manure
24. mottled
Letter Maze 2A - page 2-20 Letter Maze 28 - page 2-21
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True or Faise - page 2-38 Multipie Choice - page 2-38 Matching - page 2-40
1. true 10, fatse 18. A 27. C 35 F 3. )
2. true 11. true 18. A 28. A 3.0 M
3. true 12. faise 20. C 28. A 37. 8 45, A
4. true 13. faise 21. C 30. C 38 C 46, |
5. true 14, faise 22. B 31.D 32 K 47 0
8. faise 15. true 23. A 32. A 40. M 48, N
7. true 16. true 2¢. B 33. 8 21 L 49 P
8. faise 17 faise 25. C 34 B 2. G
3. faise 26. 8
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GLOSSARY - Chapter 2

aggregate - 3 group of soil particles.
agronomy - the science of soil management and the production of field crops.
bulk density - the weight of soil.

capillary water - water that is available to plants. This water is held more tightly to the soil particle than the
puli of gravity, but heid weakly enough to aliow the water to be used by plants.

cover crop - 2 herbaceous crop sown to cover the griund temporarily. it protects the ground fromerosion.
Gernerally tre crop is plowed under or its organic vaiue.

erosion - the process of wearing away rocks and soil by natural agents.
field capacity - the amount of water the soil can hold after draining off excess gravitational water.

fumigant - a chemical used 'o kill insects, nematodes, fungi, bacteria, seeds. roots, rhizomes, or entire
plants. Typically used within the soil.

gravitational water - water that is free to move through soil under the influence of gravity.

green manure crop - a cover crop which is piowed under while stili green to improve the soil.
horizon - a layer of soil which differs in composition and/or structure from adjacent |ayers.
hygroscopic water - water or moisture strongly attached to soil particles, not availabie to piants.
Igneous rock - rock produced under intense heat, sucn as rocks of volcanic origin.

intiftration - filtering into or permeating through the sail.

leaching - washing out of solutie materiais from the soil.

loam - a sQil containing relatively equali amounts of sand, silt, and clay.

metamorphic rock - rock formed through a process of change caused by pressure or heat.
mottied - spotted or bjoched in coloring.

muich - a loose dry material used as a protective covering over the soil.

parent material - also known as the € horizon, this is the fayer below the soium.

Pastaurization - exposing soil to a high temperature in order to destroy certain microorganisms.
peat - partiaily cecomposed sphagnum moss, a good water-holding megium.

periite - a light-weight, granuliar material made out of a voicanic mineral. it is treated by heat anc water so
*hat it expands like popcorn. Used as or in a growing medium.

PH - a scale used to measure degrees of acidity and alkalinity, with 7.0 as the neutral ooint.

sanitation (of saif) - treatment of soil by heat, steam, or fumigation to eliminate harmful organisms ang weec
seeds.

fsaturation point - the point at which a soil cannot hold any more moisture.
sedimentary rock - rock formed by sediment deposits.

soil - a natural layer of the earth's surface in which plants grow. Composed of mineral and organic
materiais.

soil-building crop - a crop which helps to maintain the tiith and prevent lgsses of soil.
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soil profile - a diagram of the vertical section of a suil showing the thickness and character of the various
soil horizons. :

soil structure - the arrangement of the mineral particies in the soil.

soil texture - the size oOf soil particies and the proportion of sand, siit. and clay in a soil.

soium - the combination of A and B horizons in the soil; the site of most plant root growth.
sterilization - the process of making a soil free of aii harmful organisms, by heat. steam. or fumigation.

subsoil - s0il below the usual depth of cultivation, containing little or no humus. Generally more dense
than topsoil.

tile drainage - the internal drainage of a soii by the use of buried concrete. clay. or piastic tiles.

top soil - 1) a fertile soil or soil material rich in organic matter; 2) surface soil; 3) the original dark-colored
upper soil ranging from a fraction of an inch to many feet in depth.

topography - the lay of the iand.

vermiculite - a lightweight, expar *ed mica product often used as a rooting medium for piants or as a soil
amendment.

76



2-47

NARRATIVES FOR TRANSPARENCY MASTERS - Chapter 2

T2-1 {Stuc'snt Manual, pages 11-14)

Basically. soils come from rocks. Nature acts upon rocks in several different ways, causing them to break
down into smaller and smaller pieces until they eventually form soil. These are some of the factors
responsible for soil formation.

Questions: How does parent material influenca soil formation? How does climate atfect soil formation?
How do plants and animals, topography. and time affect soil formation?

T2-2 (Student Manual, page 12)
At one time two-thirds of Ohio and mar.y other parts of the United States were covered by giaciers.

Question: What effect did glaciers have on the formation of soils?

T2-3 (Student Manual, page 12)
This illustration shows the accumulation of debris at the end of a glacial meraine.

Question: What effect did such debris have upon soil formation?

T2-4 (Student Manual, pages 14-15)

It takes time for'parent material to develop into a mature soil. First the parentmateria! must weather. Then
various forms of plant life must grow and eventuaily die and decay.

Questions: Under ideal conditions, how long does it take for a mature soil to develop? If conditions are not
ideal. how long can it take?

T2-5 (Student Manual, pages 15-16)

Certain characteristics cause the different layers of soil to be very noticeable. These layers (horizons)
often differ in color. texture and structure.

Questions: Why is the A } . 7izon important to nursery operators? Where does most root growth take place?

T2-§ (Stucent Manual, pages 16-17)
Soil is macte up of mineral material, organic mat.er, air, and water.

Questions: Where does the organic matter in soils come from? Why is organic matter importan*?

T2-7 (Student Manual, pages 16-17)

Minerals make up about 45% of a typical soil. Air and water account for another 50%. Organic matter
usually comprises about 1 to 5% of a soil.

Question: How does the amount of water in a sojl atfect the amount of air in that same scii?

77
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T2-8 /Student Manual. page 17)

Air in sails is located in the soil pore spaces. Because ‘1e particles of soil vary in size, so do the pore
spaces.

Questions: At optimum moisture conditions, what percentage of these pore spaces is occupied by water?
By air?

T2-9 (Student Manual, pages 17-18)

There are three classifications of soil water. Hygroscopic water (A) is held so tightly by the soil particle that it
is unavailable for plant use. Capiilary water (B) is held oy the soil particle against the pull of gravity. butits
held weakly enough to be used by piants. Gravitational water (C)is pulled th:ough the soil by gravity. Soil
particles cannot hoid any gravitational water.

T2-10 (Student Manual, page 18)
A sOil at saturation point is so full of water that it cannot hoid any more.

Questions: What happens to pore spaces in a saturated soii? \Vhat happens to piant roots in a saturated
$0il?

T2-11 (Student Manual, page 18)

“Field Capacity” is the stage at which aii spaces in the soil which are capabie of hoiding wateragainstthe
puli of gravity are completely filled with water. At this stage, gravitational water has moved down through
the soil into another horizon.

Question: What is the difference between 2 saturated soil and a soil at fieid capacity?

T2-12 (Student Manual, pages 18-19)
A soil at the wilting point contains very little water.

Question: Why do piants wilt when there is still some hygroscopic water attached to the soil particies?

T2-13 (Student Manual, pages 19-20)

The size of soil particles (soil texture) is important (o the study of soils. and to the relationship of ptants to
various svils. The amount of space between particies ras 2 10t to do with the ease of water movement
through soil and the water-holding capacity of soii.

Questions: How quickly do you think water would enter a s0ii composed primarily of clay particles? Why?
How quickly would water enter a very sandy soii? Why *

T2-14 (Student Manual, pages 25-26)

The term “pH" refers to whether a substance is alkaline or acidic. On this scale 7 is the neutra| point —
neither acidic nor alkaline.

Question: Why is soil pH important to nursery operators?
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T2-15 (Student Manual. pages 25-26)

In a neutral soil hydrogen and hydroxy!ions are found in equa! arounts. 'n 24 acidic soil there are mcre
hydrogen ions. In an alkaline soil there zre more hydroxy! ions.

T2-16 (..tudent Manual, pages 26-27)

The effect of an acid or alkali»e soil on plants is more indirect than direct. In a soil which is too alkalineor
100 acidic there may not be enough nutrients available for good plant growth. This illustration shows the
availability of severai nutrients at various pH leveis.

Questions: If a plant requires large amounts of available nitrogen, what pH level would you recommend? At
what pH is manganese most readily available? .

T2-17 (Student Manual, pages 29-31 )

This it @ comparison of poorly drained land with tile-drained land. Notice that the piantroots in the poorly
drained soil have not made nearly as much growth as those in the tile-drained soil.

Question: Why do plants grow better in a tile-drained soil than in a poorly drained soil?

T2-18 (Student Manual. pages 30-31)

If drains are not spaced correctl in a fieid. some of the piants may remain too wet. These piants will not
grow as well as these which are :loser to the drains.

T2-18 (Student Manual, pages 32-33)

Seversl types of tile drainage systems are shown ~ this figure. Notice that 5-inch tile is used in wet areas
that are to be drained. Eight-inch tile is used to carry off water that empties into the main channel from
arms or branches of the entire system.

Question: Where could you obtain technicai assistance when laying out and instailing a tile drainage
system?

T2-20 (Student Manual, pages 34-36)

One common problem that occurs after steaming is the buildup of ammonia in the soil. Before steam:ng.
ammonitying bacteria take nitrogen in the raw ‘arm and change itinto armmaonia. Some nitnfying sactena
in the soil then take the ammonia and change it into nitrates which are sed by piants.

When soil is steamec, the nitrifying bacteria ara killed. but many of the ammonifying bactena survive.
These ammonifying bacteria keep working. so eventually there is a buildup of ammoma in the soil.

Questions: Why is a buildup of ammonia in the soil harmful to piants? How can such an ammonia buiidup
be preventeg?
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Factors Responsible for
Soil Formation
Parent material

Climate

Plants and animals
Topography

Time
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Areas of the United States
Once Covered by Glaciers
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Aftereffects of Glaciers

Direction of
ice flow

Accumulation of debris at ¢nd moraine
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T2-4

It takes many years for the forces of nature to develop
a mature soil.

1980
{*ﬂ‘? “A‘ )3 --‘Mfa.'iiﬁ .& ‘.W?.:'\‘ " 1 900
»?-\-?3 e e """""f’
mﬁ?@%‘."&.p%»% el

B S

i iR S s 1800

R .P‘.'-. IR ;-e"..'."';'.é::_,',;_e'“

A IR
e
PRl

.:. .-3_‘:.'. ] ".:.? @ ‘..".....

833




A Soil Profile

A HORIZON —
TOPSQOIL

.....

-\ BHORIZON —
e SUE3OIL
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PARENT
MATERIAL

2-54

T2-5



Components of Soil

Mineral material
Organic mattar
Air

Water
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Components of the Soil and Their Percentages

. e,
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. 1" Mineraj - 45%1}
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Organic - 5%
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Pore Spaces between the Soil Particles

pere spaces

soil particles
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Water-hoiding Forces of a Soil Particle

A. Hygroscopic water
B. Capillary water
C. Gravitational water
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Soil at the Saturation Point

81
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Soil at Field Capacity

soil particie

J0
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Soil at the Wiiting Point

air space soil particle
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Relative Zizes of Sand, Silt, an¢ "lay

sand
clay<0.002 mm
silt - 0.002 mm to 0.05 mm

sand - 0.0S mm to 2.0 mm
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The pH Scale

.
[ ACID NEUTRAL ALKALINE
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Relationship of hydrogen and hydroxy! ions in an alkaline soil.
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Availability of Plant Nutrients at Different pH Levels
in Mineral Soils
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Comparison of Poorly Drained and Tile-drained Land
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Spacing for Drains in a Field

GOOD CROPS

—— Groundwater level 24 hours after rain
saturates soil

mum = == = s Groundwater level 48 hours after rain

| ——— Groundwater level in dry weather
.GOOD AREA OF SEVERE GOOD
CROPS CROP DAMAGE CROPS
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Types of Tile Drainage Systems

([ PARALLEL GRID:FION/ HERFINGBONE—)

GROUPING
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Nitrifying Bacteria before Steaming
—— —— -
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Ammonia Nitrate
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Bacteria i Bacteria Plants
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Nitrifying Bacteria after Steaming
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CHAPTER 3

PLANT GRQWTH

PERFORMANCE CHECK LIST

. List the parts of a plant and briefly axplain the functions of each part.

Point out the differences between monocots and dicots as to seed germination and initial piant
growth. :

Explain the functions of xylem and phloem tissues in a plant.
Expiain the functions of cambium celis in a piant.

Point out what happens to each growth zone of a growing plant.

. Point out the differences between monccots and dicots in the function and location of vascular tissue.

. Point out the differences in terminal and lateral growth habits of monocots and dicots.

Diagram the process of photosynthesis in plants. Include the naming of the inputs as well as the
preducts of photosyrithesis.

. Demonstrate the effect of sunlight on starch formation in plant leaves.

Describe the effect of temperature on plants 2s it relates to photosynthesis.
List the three characteristics of light and the effect of each on photosynthesis.

List the effects of water and carbon dioxide on photosynthesis and explain how each of these factors
might be controlled in the greenhouse.

Desrribe the process of transpiration in plants.

Demonstrate the effect of wind on transpiration.

Describe the process of respiration in plants.

Demonstrate how oxygen is used during respiration.

Describe the effects of photosynthesis, transpiration and respiration during the winter.
Describe the process of water movement into plants and the eventual loss of water by the piant.
Differentiate between active and passive absorption of water into piants.

Describe the process of seiual reproduction in plants.

Identify the reproductive parts of a plant (i.¢., the parts of a flower).

Descrive the reproductive cycle in plants.

Differentiate between self-pollination and cross-poilination in plants.

Demonstrate three methods of asexual piant reproduction.
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SUGGESTED LEARNING ACTIVITIES
1. Test seed ‘r germination.
Examine germinating seedlings at various stages of development.
Compare the root system of a monocot with th;t of a dicot.
Compare the stem structure of 2 monocot with that of a dicot.
. Compare the flowers of a monocot with those of a dicot.

Compare the leaves of a monocot with those of a dicot.

N 0 s 0P

Set up an experiment to demonstrate the need for light in photosynthesis. That is, grow a plant for
several weel's in an area where it receives no light — in a closet, under a box, etc. Feed and water it
normally. Compare this plant with one receiving adequate light.

8. Set up an experiment to demonstrate the effect of varying light leveis on plant growth.

9. Set up a series of controlled experiments to demonstrate the effect of different temperatures on
plants.

SAMPLE INTEREST APPROACH

Why are plants pruned? What would happen if Christmas tree nursery operators did not prune their
trees?

Why are trees transplanted during the winter months? How -does a “wintar” tree differfroma“summer”
tree?

Why do plants need water? What happens when a piant does not receive any water? What happens
when a plant receives inadequate water? What would happen to a nursery operation if plants were'not
properly watered?

Why is a knowledge of plant growth important to nursery workers? What is a "green thumb”? How do
people get “green thumis”?
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NAME
KEY QUESTIONS FOR CHAPTER 3
FART 1

Plant Anatomy

1.

What are the two major functions of plant roots? (page 42}

1)

2)

. What is the function of root hairs? (page 42)

What are the two major functions of plant stems? (page 42)

1)

2)

. What is the major function of plant leaves? (page 42)

. What is chlorophyll? (page 42}

Why is chiorophyll important to plants? (page 42)

Why are flowers colorful? (page 42)

Seeds and Seed Germination

8.

8.

What is the function of the scutellum? (page 43)

What is seed germination? (page 44)
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NAME

PART 2

Plant Growth

1. List and describe the three major parts of a dicot stem. (page 46)

1)

2)
3)

2. Explain how the meristematic zone, zone of elongation, and zone of maturation differ. (page 48)

3. List four of the ways in which monocots and dicots ditfer. (page 50)

1)

2)
3)

4)

Photosynthesis

4. Describe the process of photosynthesis. (pages 51-53)

5. How does temperature affect photosynthesis? (page 54)

6. How does light affect photosynthesis? (page 55)

~

- What is light quality? (page 33)

8. What is light intensity and how is it measured? (page 53)

9. What is photoperiod? (page 55)
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NAME

PART 3

Transpiration
1. List four ways that water is important to plants. (page 56)
1)
2)
3)
4)

2. About how much of the water that enters plants escapes from the ieaves and stems threugh
transpiration? (page 56)

3. How do wind and temperature affect transpiraticn in plants? (page 57)

Respiration

4. What is plant respiration? (page 57)

5. What happens to the activities, of photosynthesis, transpiration, and respiration in winter? (page 58)
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NAME

PART 4

Water Movement into Plants

1. How does water get into plants? (pages 59-60)

2. How is water lost from plants? (pages 56-57)

3. How is active absorption of water into plants different from passive absorption? (page f0)

4. How much of the water absorbed by plants is absorbed through active absorption? (page 60)

5. What is cohesion? (page 59)

8. What is osmosis? (page 59)
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NAME

PART 5

Plant Reproduction

1. What is the difference between sexual and asexual reproduction of plants? (pages 61, 65)

2. List the 12 parts of a flower, and dascribe the function of each part. (pages 61-62)
1)
2)
3)
4)
S)
6)
7
8)
9)
10) _—
1)
12)
3. What is a cross-pollinated plant? (page 62)

4. What is the difference between 2 perfect and an imperfect flower? (page 64)

S. What are adventitious roots and what function do they serve? (page 65)

6. What is the difference between a stolon and a rhizome? (page 65)
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NAME

TERMS TO REMEMBER - Chapter 3

PART 1

Match each term from the technical vocabulary list below with its correct definition. Fill in each blank with the
appropriate word. If you need help, refer to the pages (given in parentheses) in Chapter 3 of The Nursery Workaer.

adventitious root phloem
anther placenta
axillary bud plumule
chiorophyli scutellum
cotyledon stolon
footcandle turgid
imbibition xylem
ovary

Technical Vocabulary

..w

@ N o 6

10.

11.

i
13.
14.

15.

. A root produced in an unusual place or part of a plant; typically

roots produced on above-ground plant parts. (page 65)
A small plate or shieldlike part of a root. (page 43)

A urit of light equivalent to the light produced byone candle ata
distance of one foot. (page 53)

A green pigment found in plants. (page 42)
A bud found in the axil of a leaf. (page 65)
The first leaf or leaves in a seed. (pages 43-44)
The absorption of liquid or moisture. (page 4£)

In a flower, the basal part of the pistil which deveiops into the
fruit. (pages 61-64)

Meristem cells in the bark of woody plants next to the cambium.
Conduct food downward. (pages 46-48)

The prirrary bud of an embryo or germinating seed plant.
(Page 43)

The reproductive organ of the male pollen-bearing flower.
(page 62)

Having adequate moisture in plant celis. (glossary)
Water-conducting woaody tissue in higher plants. (pages 46-48)

A stem growing horizontaily on or just below the surface of the
ground. (page 65)

The part of the ovary of flowering plants which bears the ovules.
(page 82}
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NAME

TERMS TO REMEMBER - Chapter 3

PART 2

Match each term from the technical vocabulary list below with its correct definition. Fill in each biank with the
approgriate word. If you need help, refer to the pages (given in parentheses) in Chapter 3 of The Nursery Worker.

radicle

bark respiration

calyx sexual reproduction
corolla stigma

meristematic zone style

pedicel transpiration
photoperiod vascular tissue

photosynthesis

Technical Vocabulary

wood

10.
11.

12

13.
14.

15.

. The manufacture of carbohydrates (food) from carbon dicxide

and water in the presence of light and chiorophyil. (pages 51-53)

The external, leafy part of a flower made up of sepais. Usually
3reen. (page 62)

. The exterior tissue or covering of a woody trunk or stem.

(page 46)
The petals of a flower. (page 62)

. Area of embryonic tissue with actively growing and dividing ceils.

(page 48)
The stem or stalk of a flower. (page 61)
The lower part of an 2ambryo seedling. (page 43)

A proiongation of the ovary that supports the stigma, where
poilen grains are received. (pages 61, 62)

Tissue (xylem and phloem) which transiocates food and water
within the plant. (page 48)

Structu:al cells in the stems of trees and shrubs. (pages 46-47)

The emission of water vapor from the aerial parts of a plant
chiefly through leaf stomates. (pages 38-32, 60)

The part of the pistil in a flower which receives pollen grains.
(pages 61, 62)

Reproduction of piants by seeds. {pages §1-54)

The process of carbohydrate utilization by a living organism.
{pages 57-5%)

The time during which a plant is exposed to daylight. (page 35)
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NAwv.E
TERMS TO REMEMBER - Chapter 3
PART 3

Match eacn term from the technical vocabulary list beiow with its correct definition. Fill in each biank with the
appropriate word. it you need heip, refer to the pages (given in parentheses) in Chanter 3 of The Nursery Worker.

Technical Vocabulary
annual nutrient
biennial palisade mesophyll
capillary action perennial
carbohydrates perfect flower
cross-poilination self-pollination
cuticle sepal
guard cell ) vascular bundie
node

Y

. A plant that continues to live from year to year. (page 62)

2. The iayer of ceils just beneath the upper surface of the leaf.
(page 54)

3. Either of two celis that flank the stomate and cause it to openand
close. (page 54)

4. Organic compounds that form the supoorting tissues of plants.
Important food for animals and people. (giossary)

5. A plant that completes its life cycle in one year. (page 62)

6. A plant that produces leaves the first year of its life, and flowers.
fruit, and seeds the second year; then dies. (page 62)

7. The upward movement of water in soil resulting from the
attraction of water molecules to each other and to the soil
particles. (glossary)

8. The contact of pollen from one plant with the stigma of a ditferent
plant. (pages 62, 64)

9. The thickened waxy surface layer of certain leaves. fruits. and
shoots. (page 51)

10. ° joint on a stem where a bud, leaf. or flower stalk is attached.
(pages 46, 48)

11. A substance which a plant synthesizes into food. (glossary)

12. A flower containing both staminate (male) and pistillate (female)
parts. (page 64)

13. One of the "“leaves” of a calyx. (page 62)

14. In stems, a group of tissue strands. (pages 48, 54)

15. Pollinated by the anthers of the same flower. (pages 62. 64)
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NAME -

TERMS TO REMEMBER - Cihapter 3

PART 4

Match each term from thc technical vOcabulary list below with its correct definition. Fill in each blank with the
appropriate word. !t you need help, refer tO the pages (given in parentheses) in Chapter 3 of The Nursery WOrker.

asexual reproduction mesocotyl
ailot monocot
- embryo pistil
endosperm pith
filament rhizome
hypocotyl root hair
imperfect flower stamen

Technical Vecabulary

10.

11.

12,
13.

14.

- A hair-like outgrowth from near the tip of a rootlet. performing

the work of absorption. (pages 42, 59-60)
An underground rootiike stem. (page 65)
The spengy tissue within a stem. (pages 46, 48)

A ciant that produces seeds containing a single cotyledon or
seed leaf. (page 50)

The female part of a flower comprised of the ovary, stigma, and
style. (pages 61, 62)

Specialized cells locited between the scutelium and the
coleoptile. (page 44)

A flower containing only the staminate (male) or pistillate (female)
flower parts, but never both. (page 84)

. The anther-bearing stalk of a stamen. (page 62)

. In the embryo of a piant, the part of the stem below the

cotyledons. (pages 43, 45)

A part of the seeds of certain plants which consists of food
materials. (pages 43, 44)

A plant which produces seeds with two cotyledons or seed leaves.
(page 50)

Ptant reproduction without the use of seeds. {pages 65-56)

The part of a seed that. upon germinatioh, grows and develops
into a plant. (page 43)

The reproductive organ of the male pollen-bearing flower.
(pages 61, 62)
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Crosswo‘rd Puzzie 3 Clues

ACRQSS Clues

1.

10.

13.

14.

18.

17.

18.

23
24.

25.

The — mesophyili is a layer of elongated
cells just beneath the upper surface of the leaf.
(page 54)

- The first leaf to emerge from a seed. (pages 43-

44)

. The base part of a flower pistil which develops

into a fruit. (pages 61-64)

. The lower portion of an smbryo seadling.

(Page 43)

A portion of the seed containing stored food.
(pages 43-44)

A small plate or shieidlike partofa root. (pages
43-44)

The portion of stem from which buds, |eaves,
ar flower stalks arise. (pages 46, 48)

Bark celis that conduct manufactured food
downward in the plant. (page 46)

The water-conducting tissue of woody plants.
(page 46)

A plant which has (.y0 cotyledons. (page SQ)

. Loss of water vapor trom the above-ground

portions of plants. (pages 56-57)
An underground rootlike stem. (page 65)

The part of the ovary of lowering plants which
bears the ovuies. (page 62)

A pore in the surface of a leaf through which
gases and water vapor pass. (page £4)

DOWN Ciues

1.

S

11.
12.
18.

16.
18.

20.

21.

The food manufacturing process in plants.
{page 51)

The process of using carbohydrates and tie
resulting reiease of energy. (page 57)

- A maie portion of a flower. (page 62)

. A green pigment found in plants. (page 42)

A root produced in an unusual part of a plant
such as on an above-ground stem. (page 65)

. A flower which lacks either male or female

parts. (page 64)

. A piant which produces only one cotyledon.

(page 50)

The primary bud of a germinating seed glant.
(Page 43)

The process by which seeds absorb water.
(Page 46)

The spongy tissue in stems. (page 46)
Part of a stamen. (page 62)

Having acequate moisture in plant cells.
(glossary)

A plant that completes its life cycle in one year.
(Page 62)

The reproductive organ of the male polien-
bearing flower. (pages 61, 62;
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NAME

p. refer to the pages (given in parentheses) in The

CROSSWORD PUZZLE 3

Fill in the crossword puzzie with the missing words. If you need hel

Nursery Workaer.
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NAME

maze. They may be written across. down. or diagonally. When you

LETTER MAZE S

The 40 words listed below aye hidden in this letter

tind a word, circle it.

3-14

U.KPISfSMD.UF.HUG.UFIJETD»HGIH..\.H.,..”.AIOZI
bl .HUE.AURZRSEP..HL_UKMDHPPZCUAUFSLIE
.r_LHFKIIEYAH,HPSEJNKUBARKNTTTMEEGLG
HNSFGRIYPYLBXHMPLUHULELJNOAGCAHAU
SJIIEZNSLUGGYUIEIKHEAYCCRAIAUNUN
IAEGCEDDFKMHHLLOJGDIXBIHODTNGLNX
SEBKQHRDIAFVTCAFCONIKDJUEOISGLNT
EONTPOMNUTBEINxCNNLMYvHPCSHRCOAN
HFCKCEBEUJITPDULEACPGANOERHIZOME
TEIAYITUFOUBLNXINHXGHUNTRBOATCYN
NBRSSUQAYCUHIABTCGXNJOLNUZTRXSOB
YOHZHCQYROBOABIULITLHIEEORSSKIRD
STIZIRKOTDEDUTHNBTBNTSNHLOUGTYSS
OULTQDIBJCYUGDNINSKSRTOAHJHASXHY
tHYLALGQESHHAFXEJEIRTBLLYARBXGLL
OIUQYRROTFBSODNHCPRXXQQIYIAUZHOQ
HSFPAHIMYFQNABDXGANEYBTFPKKUHKDT
PJCPTOPPIRTJLDRJSDﬁPPHSSCUPMLKXD
DMHFHUZOSPBQCYDAPUOPXKNCZUSHSULN
UHTLIMQNREXHNSTDCXOINAMFFFYSBAUE
UEHUNUFHTOREEHPOTNRIRUELODIPMHLA
FXHPHLDZKULSLKJECEETTEDLQKGTEDHO
MGJITLTQNNSHGCCHHOZFRIPEDQRZOOBR
MHLPLECYTMUUCBITDPPEPHTOLNBNLNZT
OO > OS> EZXOXZO0XIZ>X>30zk>dnTzay
BDFXTUPSCIFKXRJFAGFNHJGAEOTCPAHU
IGYGOCQNCYEIBKLTMRUNZHHIIUHOTSCY
UKPZCSMERISTEMBLKNNNHPCTZLDPCOST
JGOTOUUNNHIUAGSEEHGAGMTFHFLAQQOA
NOTSSTDTAIPXUPXNUBIHLENQSBAUTDZF
PKUCENMZSTAMENATFEGUSRNOBNBHIYNQ
NYQAMRUOBZRJAMZUBLEHNTZZNIEFLYZB

PISTIL

PITH
PLACENTA
PLUMULE
RADICLE
RESPIRATION
RHIZOME
SCUTELLUM
SEPAL
STAMEN
STIGMA
STOLON
TRANSPIRATION
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PHOTOSYNTHESIS

FILAMENT
FOOTCANDLE
HYPOCOTYL
IMBIBITION
MERISTEM
MESOCOTYL
MONOCOT
NODE
PEDICEL
PERENNIAL
PHLOEM
PHOTOPERIOD

CARBOHYDRATE
CHLOROPHYLL

ADVENTITIOUS
COROLLA

ANNUAL
ANTHER
BIENNIAL
CALYX
COTYLEDON
CUTICLE
OICOT
EMBRYO
ENDOSPERM

BARK




NAME
STUDENT EXERCISE 3-A
THE FORMATION OF STARCH

Plant physiologists tell us, “Sugar produced through photosynthesis is quickly converted to starch.” Let's
put this statement to the test.

MATERIALS:

® a growing geranium piant ® paper towels

® rubbing aicohol ® tincture of iodine
® pint Mason jar ® water

* small dish ® measuring cup

® small pot ® black paper

e stove or Bunsen burner ® paper ¢lins

PROCEDURE:

1. Make "sandwiches” out of the biack paperand two ofthe leaves on the plant. (Don‘tbreak them off.) In
other words, cover the top and bottom of each leaf with biack paper. Use the paper clips to hoid the
three |ayers together to keep light from hitting the leaf. Leave ti:e plant with these covered jeaves in
sunlight for about three days.

2. About three hours before your class starts on the fourth day, remove the paper from one of the leaves
and with it exposed, put the plant back in sunlight for two or three hours.

3. During class that day, cut off the leaf that still has the black paper on it and remove the paper. Place
one-third cup of alcohol in the pintjarand place this leaf in thejar. Placethejarinc pot that has beiling
water in it and allow the water to simmer for 15 minutes. Remove the jar and allow the aicohol to cool;
then remove the leaf. Blot it with paper towels and put it in a smail dish. .

4. In one-fourth cup of water add one tablespoon of tincture of iodine. Pour some of this iodine mixture
over the leaf. Record the color of the |eaf.

5. Now repeat steps 3 and 4 with the feaf that has been in ;he light for two orthree hours. Record the color
of this leaf.

INTERPRETATION:

lodine stains starch a blue-black to deep purple color. Boiling the leaves in alconol removed the
chiorophyll so that oniy the starch remained.

The resuits of your experiment should have been as follows:

1. The leaf that had been covered and kept from exposure to sunlight contained very little starch (as
shown by no change to a slight change in the color of the iodine mixture). Because it was covered up
with black paper, the leaf used up the starch that hac been produced eariier.

2. The leaf that had been exposed for two to three hours had sometime for photosynthesis to take place.
Starch was prosent (as indicated by the change in color of the iodine solution).

This should make it quite clear that with sunlight present, a plant carries oi- pndtosynthesis and thus
makes food for itself in the form of starch.

EVALUATION:

1. The demonstration was conducted as directed.

2. All materials used were cleaned and properly stored.

FINAL GRADE
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NAME

STUDENT EXERCISE 3-8
THE EFFECT OF WIND ON TRANSPIRATION

About 99 percent of all water that enters a plant escapes from the leaves as water vapor. This process is
called transpiraticn. In this exercise you will demonstrate the effect of wind on transpiration.

MATERIALS:

® 2 geranium plants in pots

¢ weighing scales

¢ plastic bags or aluminum foil and twist-ties
® fan

tie here
around stem

p'astic bag

PROCEDURE:

—

. 'Neigh the two potted geranium plants and record the weight of each.

2. Cover each pot with a plastic bag or aluminum foil up to the stem so that none of the water evaporates
from the pot itself (Figure 3-1). '

3. Leave one of the plants in normai conditions of air movement. Place the other plant directly in the
breeze from a fan. Make sure that the fan breeze does not batter the plant butdoes create a steady flow
of air around the plant.

4. For three days, weigh each plant once a day and record the weight.

5. Calculate the amount of water lost from each plant through transpiration. Also calculate the
percentage of water lost by each plant through transpiration,

Initial 15t Day nd Qay 3rd Day Total %
Weight Weight Differencs Weigh” Difference Weight Differencs Difference
PLANT 1
PLANT 2
(continued)
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Student Exercise 3-8 (continued)

inTERPRETATION:

If vour experiment was set up ccrrectly and other conditions were similar, the piant placed in the
breeze should have lost more water through transpiration than the other plant. The reason for this
should be clear. The “"wind” blowing across the leaves ot e plantincreased the rate of evaporation of
water from the leaves. As this water evaporated, more water was drawn from the soii into the plant
through the roots and was eventuaily lost. The plant that was out of the breeze from the fan instsome

water by transpiration, but not as great a percentage.

EVALUATION:

1. Demonstration was conducted as directed. —_—

2. All materials used were cleaned and properly stored.

FINAL GRADE
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STUDENT EXERCISE 3-C
UTILIZATION OF OXYGEN IN RESPIRATION

Oxygen is used by plcrits during respiratio.. The following exercise should illusirate this.
MATERIALS:

10 bean or pea seeds

plastic bag

paner towels

alkali solution (s9e Procedure step #2)

one 2-ounce medicine bottle with a rubber stopper (with a hole in it)
giass tube

3 ripe cleaners

inillimeter ruler

® 0 0 o 0 0 0 o

PROCEDURE:

1. Four davs before needed, soak the seeds in water for two days. Changethe wateronce each day. Then
wrap the seeds in wet paper towels and place them in a plastic bag at room temperature for two more
days.

2. Make the alkali solution by dissolving 1 tablespoon household lye in Ya cup water. CAUTION: This
sotution can cause burns. Kesp it away from your eyes! Wash immediately if you get some solution onyour
hands.

3. Place the ten gérmmating seeds in the medicine bottle and lay the bottie on its side.

4. Fix the pipe cleaners on the stopper as shown in Figure 3-2. Dip the ends of the pioe cieaners into the
alkali solution.

pipe cleaners

drop bubbie

> —

! /ui
Y i —/ IERERS

/4 l;[y]’rgl];[l,‘rlllr{'rnl

2-ounce flat '
medicine bottle millimeter ruler

Figure 3-2. Set-up of bottie for respiration experiment.

5. Insert the giass tube into the rubber stopper and insert the stopper into the bottle.
6. Place a drop of colored water at the end of the glass tube.

7. Carefully lay the ruler alongside the glass tube so you can read the distance on the ruler as the bubble
moves.

8. Assoon as you piace the drop of colored water at the eind of the glass tube, begintiming at 0. Measure
the distance the bubble moves at the end of 10, 20, 30, 40, 50, and 60 minutes.

9. Racord the data on the graph in Figure 3-3, making points on he graph; then connect the points to
show a curve. (continued)
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Student Exercise 3-C (continued)

30

25

20

15

Millimaters Moved

10

10 20 30 40 50 60

Time in Minutes

Figure 3-3, Graph of bubble movement,

INTERPRETATION:

If you refer to the equation for respiration (page 57 in the Student Manual), you will see that 6 carbon
dioxide molecules are being produced by using up 6§ oxygen molecules. Since they are both gases, one
wouid repiace the other and there would be 10 change in the pressure in the bottle. An alkali soiution
absorbs any free carbon dioxide thatis around. The lye solution on the pipe cleaners absorbed the carbon
dioxide that was being produced, so there was a lowering of pressure in the bottle as the oxygen was usad
up in respiration. Thislowering in pressure caused the bubblein the glass tubing to move toward the lower
pressure, making it possible to measure the oxygen being used.

When did your curve begin its sharpest rise? Can you exp!ain. why?

EVALULTION: ’ .

1. The experiment was conducted as directed.

2. All materials used were cleaned and stored properly.

FINAL GHADE
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NAME

STUDENT EXERCISE 3-D
osMmosis

Water moves from an area of higher concentration (of water) to an area of lower concentratior) (of water).
This process is called osmosis. In this exercise you will demonstrate how 0smosis occurs in plants.

[

MATEDIALS:

® thistle tube

® semi-permeaodie membrane

® sugar

® string or rubbser band ' ”

* beaker containing water ,T______.@
® ring stand

membrane Ij water
L - J = -

Figure 3-4. Set-up for osmosis experiment.

PROCEDURE:
1. Dissoive some sugar in about %4 cup of water,
. Stopper the tube end of the thistle tube. Four sugar water into the tube until the bulb isabcut haif full.
. Securely tie the membrane on the buib end of the thistle tube.

2
3
4. Invert the bulb end in the beaker of water and hoid in place with ring stand (Figure 3-4).
S. Place a mark on the outside of the tube at the sugar water level.

6

. Place new marks on the tube at the end of 5, 10, 20, and 30 minutes.

INTERPRETATION:

Each cell in a plant or animal has a celi wall. Most of these ceil waiis are made of semi-permeatie
membranes, thal is, membranes througn which liquids and certain dissolved minerais can move without un
opening being rrresent in the wall. Itis a known fact that water moves from an area of higher concentration
(of water) to an area of lower concentration (of water).

The concentration of water was greater in the baaker. Water moved across the semi-permeable
membrane into an area of lower water cor.. entration. When sugar was added to the water in the tube, it
increased the tota! volume of liquid. Therefore, the amount of water in the tube became diluted, orithad a
lower concentration of actual water for its total volume.

Now, as water is lostin the leaves through transpiration, the concentration of actua! waterin thecellsin
the leai is low *red. The water in the celis next to these ceils moves into the area of lower concentration.

(continued)
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Stuc’ nt Exercise 3-0 (continued)

Next the cells that just contributed some water are lower in their water ¢ ancentration, so cells lower in the
branch or stem contribute water to them, and the process moves down the tree all * '@ wayto the roots and
soil. In this way, water moves to the top of the tree (Figure 3-5).

With the interacting forces of cohesion (sticking together) of water molecules, and the tendency of
water molecules to move from an area of higher concentration to an area of lower concentration, water
moves upward in the plant. This could be compared to a chain reaction. However, these forces are not
acting only one cell at a time. This is usually taking piace at the same time throughiout the entire height of
the tree. causing an almost steady upward flow of water.

Figure 3-5. Water moving up the tree by osmosis.

EVALUATION:
1. The experiment was conducted as directed.

2. All materials used were cleaned and stored properly.

FINAL GRADE
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STUDENT EXERCISE 3-E
CHARACTERISTICS OF FOUR COMMON PLANT PROCESSES

The purpose of this exercise Is to organize the informat

ion regarding pholasynthests, respiration, lianspiratlon, and
aborplion. In your notebook, reproduce this table and fil

i the informaion as shown by the column headings.

s | Mt P o :
Pholosynlhesls
Respiration
Transpiration
Absorplion
EVALUATION:

1. Chart was conslructed and compleled as direclad,

. 1 2 1 FINAL GHAbE e e
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NAME

QUIZ - CHAPTER 3

TRUE OR FALSE
Read each statement completely. If the statement is false, circle “F." If the statement is true, circle "T."

F 1. Leaves are the food-manufacturing organs of plants.

T £ 2. Dicots have two cotyledons.
T F 3. The woody area of a branch or stem contains the xylem tissue.
T F 4. The main function of the cuticle is to prevent gases and water from ertering and leaving

leaves.

Light quality refers to the color of light.

Light intensity refers to the brightness or quantity of light.
Light intensity is measurad in footcandies.

Plant respiration does not occur during the night.
Photosynthesis does not occur during the nignt.

10. Decidtuous plants stay green all winter.

T S e - R

11. When the transpiration rate is very high, plants may lose more water than they take in.
12. Monocots have a fibrous root system.
13. The leaVes of dicots have radiating or netted veins.

14. Transpiration in plants is like sweating in people.

4 A4 A A4 A4 44 44 4 4
'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l'l

18. Optimum means “the best.”

il

MULTIPLE CHOICE

Read each item and decids which choics correctly completes the statement or answers the question. Circle the letter
of your choice.

16. Which of the following is/are a function of plant roots?
A. they anchor plants in the soil
B. they absorb nutrients from the soil

C. they absorb moisture from the soil
D. ail of the above

17. Acotyledonis . . .

A. a seed leaf C. atype of flower
B. aroot D. the female part of a flower

18. The manufacture of food (or energy) in plants is called . . .

A. osmosis C. transpiration
B. photosynthesis D. respiration

18. Carbon dioxide from the atmosphere is taken into plants through . . .

A. endosperm C. coleoptiles
B. stomates D. vascular bundles
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QUIZ - page 2

20. The passing of water vapor out of plants through the cells is called . . .

A, transpiration C. photosynthesis
B. respiration D. geotropism

21. The male part of a flower is the . . .

A. pedicel C. stamen
B. calyx D. sepals .

22. The female part of a flower is the . . .

A, pistil. C. filament
B. anther D. petai

23. Plants which grow and reproduce in one growing season and then die are called . . .

A. perennials C. annuals
B. biennials D. deciduous

24. Flowers which contain both male and female parts are said to be . . .

A. perfect C. asexual
B. imperfect D. adventitious

25-. Rhizomes are . . .

A. roots C. flowers
B. stems . D. speciaiized leaves
MATCHING

Select a definition from Coiumn B which matches sach term in Column A, Fill in each biank with the correct lerter.

Column A Column B

26. phioem A. food-absorbing organ

27. imbibition B. the place where a bud arises
—— 28, scutellum C. tip of the embryo shoot
— 29. hypocotyl D. upward conducting tissue
~——— 30. epidermis E. downward conducting tissue
—~——— 31. xyiem F. water absorption
e——— 32. node G. perfect flower
— 33. plumuie H. both xylem and phicem

34. vascular tissue where ceils are dividing

—— 35. meristematic zone J. embryonic stem

K. outer layer of cells
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QUIZ - page 3

36. Label each flower part and record your answers in the blanks provided.

A.
B,
A

c. c

D, [ B E?——
E. !
F. -
G. D

™ E \ 7@

1.

J.

K.

L.

PARTS OF A FLOWER
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Aruitoxt provided by Eic:

3-26

ANSWER KEY - CHAPTER 3

Key Questions, Part 1 - page 3-3
PLANT ANATOMY

1.

(1) Roots anchor plants in soil, holding them up. (2) Once a plant is established in soil the roots absorb moisture
and nutrients from the soil. .

2. Root hairs absorb water and nutrients.

3

4.

s
6
7

(1) Stems support plants above ground and provide support for leaves. (2) They aiso provide the major channels
for movement of moisture and nutrients upward into leaves and movement of food to storage areas.

Leaves manufacture food for the plants.

Chiorophyil is a green pigment found in plants.

Chiorophyll is needed for photosynthesis (the manufacture of food).

Most flowers are colarful 3o that insects will be attracted to the plant and assist in pollination.

SEEDS AND SEED GERMINATION

8.
S.

The scutellum serves as a food-absqrbing organ in the seed.

Germination is the beginning of seed growth.

Key Questions, Pert 2 - page 34
PLANT GROWTH

1.

(1) Pith - the innermost zone of tha stem. Stores food that is produced in the leaves and helps support the piant.
(2} Weod - contains xylem tissue which conducts dissoived nutrients and water upward.

(3) Bark - outer zone serving as a protected area for growing ceils. Contains phioem (which conducts food
downward) and cambium (the area where outward growth is taking piace).

. The meristematic zone is where cells are dividing. The zone of elongation is where calls grow andincrease in size.

The zone ot maturation is where growing cells mature (and become specialized).

. {1) Monocots have one cotyledon (seed |eaf); dicots have two.

(2) In monocots the stored f00d of the seed is in the endosperm: in dicots the stored food of the seed is in the
cotyledons.

(3) Monocots have a fibrous root system: dicots often have a much-branched, weli-developed tap root system.
(4) Monocots have no cambium in mature stems; dicots have a cambium in mature stems.

(§) Monocot leaves are generally simpie witi parailel veins; dicot lest shazes vary greatly and usually have
radiating or netted veins.

(6) In monocots flower petais and sepais are often identicai; in dicots flower petais and sepais are usually
different.

(7) In monocots flower parts are in muitipies of 3; in dicots flower parts are in muitipies of 4 and 5.

PHOTOSYNTHESIS

. Using chiorophyil (in the presence of light}, with the raw ingredients carbon cioxide and water. plants

manufacture food (sugar) and oxygen.

. All growth processes in piants take place within a limited range of temperatures. Ss/ow the minimum temperature

or above the maximum temperature ail plant growth stops.

. Light must be present for photosynthesis to take place in plants.

Light quality refers to the coior of light.
-ight intensity is the brightness or quantity of light. It is typically measured in footcandies.

Photoperiod refers to light duration or the amount of time that piants are in light.

125



Q

ERIC

Aruitoxt provided by Eic:

3-27

Answers (continued)
Key Questions, Part 3 - page 3-5
TRANSPIRATION

1. (1) Water plays a key roie in plant transpiration.
(2) Water is the major ingredient of all cells.
(3) Water i8 necessary for all chemical reactions in ceils.
(4) Water in soil disscives minerals so they can move into plants.

2. About 99% of the water that enters plants escapes from the leaves and stems as water vapor.
3. Wind and high temperature can increase the rate of transoiration (water loss) in piants.

4. Respiration is the breaking down or controlled vtilization {(burning) of food to produce energy ‘sr piant
processes.

5. In deciduous piants photosynthesis stops in winter when piants lose their leaves; respiration and transpiration
slow down. In evergreens photosynthesis may continue when the winter temperatures are warm enough;
respiration and transpiration are usually low.

Key Questions, Part 4 - page 3-6

WATER MOVEMENT INTO PLANTS
1. Water gets into plants from the scii through the rocts.
2. Water is lost from piants through transpiration.

3. Active absorptior: is easentially the same grocess as cohasion. When soil moisture is high and transpiration is
taking placs siowly in the piant, water from the soil moves (ditfuses) through the ceil walls of root hairs into the
root hair celis.

Passive absorption depends upon the forces of pressure. When the transpiration rate is very high. piants may be
losing more water than they are taking in. This in turn lowers the pressure in tha ceils. Water in the sail is under
normal prassure. This causes soil water to mave into piant ceils.

4. Cohesion is the sticking together of water molecules.
S. Osmosis is the process of water moving from an araa of higher concentration (of water) to an area of lower
concentration (of water).
Key Questions, Part § - page 3-7
PLANT REPRODUCTION
1. Sexual reproduction in plants invoives seeds. Asexual reproducticn invoives some other pian: part.
2. (1) pedicel - a specialized flower stem
(2) calyx - a group of sepals
(3) sepals - plant parts that cover and protect delicate flower parts within the bud until it is ready to oren orbioom
(4) petais - plant parts that are often colored, attracting insects
(S) corolla - a group of petais
(6) stamaen - the male part of the fic'ver
(7) filament - the elongated stalk of the stamen
(8) anther - contains the pollen grains
(9) pistll - the female part of the flower ‘
(10) stigma - the sticky tip of the pistil that receives the pol'an grains
(11) style - a tube-like structure that pollen travels through to fertilize t* e eggs

(12) ovary - contains eggs to be fertilized

126



Answers (continued)

3. In cross-pollinated piants the pollen from one plant contacts the stigma of a different plant.

4. Perfect flowers contain both maie and femaie parts. im

both.

perfect flowers contain only the male or female part. not

5. Adventitious roots are roots that arise at a place where roots wouid not normaily be expected.

6. Stolons 2re above-ground stems or runners such as those founc on strawberries. Rhizomes are underground
stams such as those found on iris. :

Terms {o Remember, Part 1 - page 3-8

. adventitious root
scuteili'm

. footcandle
. chiorophylt
axillary bug
. ¢otyledon

. imbibition

. ovary

. phioem

. plumuie

. anther
turgid

. xylem

. stoion

15. placenta

COLENDO A WN o

- . o
S WU

Terms to Remember, Part 2 - page 3-9

. photovynthesis
calyx

bark

cordila

. maristematic zone
pedicel

. radicie

style

. vascular tissue

. wood

11. transpiration

12. stigma

13. sexual reproduction
14. respiration

15. photoperiod

CENP O L LN

-
o

Terms to Remember, Part 3 - page 3-10

©ONDO AWM

D, T S Sy
>LpaDd

18.

. perennial
. Palisade niesophyll
. guard cell

carbohydrates

. annual
. biennial

capillary action

. cross-peilination
. cuticle

node

. nutrient

perfect flower

. sepai
. vascular bundie

seif-pollination

Tem:s to Remember, Part 4 - page 3-11

1. root hair
2. rhizoma

3.

OO v s

10.
11.
12,
13.
14.

pith

. mgnocot
. pistil

mr3ocoty!

. imperfact flower
. filament
. hypocotyi

endosperm

dicot

asexual reproductiocn
embryo

stamen

ACROSS
. palisade
. cotyledon
. ovary
. radicie
10. endosperm
13. scuteilum
14. node

O ;M s -

ERIC

Aruitoxt provided by Eic:

18.
17.
18.
2.
23.
24.
2s.

Crossword Puzzie - page 3-13

phloem
xylem

dicot
transpiration
rhizome
placenta
stoinate

©NOE LN

OOWN
. photosynthesis 11. plumule
. respiration 12. imbibition
. anther 15. pith
chiorophy.il 18. filament
. adventitious 18. turgid
. imperfect 20. annual
monocat 21. stamen
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Answers (continued) Latter Maze 3 - page 3-14
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Quiz

True or Faise - page 3-23 Matching - page 3-24
1. true 26. €

2. true 27. F

3. true 8. A

4. true 29. J

S. true 30. K

6. true 31.D

7. true 32. 8

8. faise 3. C

$. true 34. M

10. faise 3s5. 1!

11. true 36. A anther -
12. true B filament
13. true C stamen
14, true O ovule
15. true E piacenta

. F stigma

Muitiple Choice - page 3-23 G style

16. O H ovary
17. A | pistil

18. B J petai

13. B K sepal
20 A . . L recepracle
21. C

22. A

23. C

24. A

25. B8
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GLOSSARY - Chapter 3

adventitious root - a root producer! in an unusuat place cr part of a piant — typically roots produced on
above-ground piant parts.

annus! - a plant that compietes its life cycle in one year. 4

anther - the malg, pollen-producing part of a fiower.

asexusl reproduction - plant reproduction without the use of seads.
axillary bud - a2 bud found in the axil of a leaf.

bark - the exterior tissue or covering of aw20dy trunk or stem from the:cambium outward. Consists mainly
of dead tissue.

biennial - 3 plant which produces leaves the first year of its iife. 12 produces flowers, fruit, and seeds the
second year and then dies.

calyx - the external, leafy part of a flower made up of sepals. Usually green, but possesses colorin some
flowers.

capillary action - the attraction of water molecules to each other disregarding the pulf of gravity.

cartohydrate - organic compounds that form the supporting tissues of plants and are important food for
animals anc peopie.

chiorophyl! - the green pigment in plants which absorbs the energy of suniight for use in manufacturing
sugars from carbon dioxide and water.

chiorosis - iack of chlioraphyli development because cf disease or, mors comnionly, nutritional problems
such as lack of iron or magnesium.

coreila - the petais of a flower.
cotyledon - the first leaf or isaves in a seed.

cross-gollinated - the contact of pollen from one plant with the stigma ¢f a different plant.

cuticle - the thickened waxy surface layer of certain leaves, fruits and shoots.

dicot (dicotyiedon) - a plant that producas seeds which have two cotyledons or seed leaves.

embryo - the part o' a seed that grows and develogs into a plant upon germination.

endesperm - part of the seed of certain plants thatlies alongside the embryo and consists of food materials.
filament - the anther-bearing statk of a stamen.

footcandle - a unit of light equivalent to the light preduced by one candle at a distance of one foot.
guard csil - sither of two celis that flank the stomate {pore) and cause it to open and ciose.
hypocotyi - in the ambryo of a plant, the part of the stem below the cotyledons.

imbibitlon - the absorption of liquid or moisture.

impertect flower - 2 flower containing only the staminate (male) or pistiliate (female) flower parts, but never
both.

meristematic zone - area of embryonic tissue made up of undifferentiated, growing, actively-dividing cells.

mesccoiyl - specialized cells located between the scutel}um and col :optile.
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Glossary (continued)

monocot (monocotyledon) - a plant that produces seeds with a single cotyiedon or seed leas.
node - a joint on a stem whers a bud, leaf, or flower stalk is attacned.

nutrient - the materials (chemicals) a plant needs in order to grow.

ovary - in a-flqwer. the basal part of the pistil which develops irto the fruit.

Palisade mesophyil - the layer of celis just beneath the upper surface of the leaf.

pedicel - stem or stalk of a flower.

phicem - meristem ceils which conduct food downward. Losated in the bark of woody piants rex:t te the
cambium.

photoperiod - the time during which a glant is exposed to daylight.

photosynthesis - the manufa:ture of caroohydrates (food) from carbon dioxide and water in the presence
of clorophiyil. Uses light energy and releases oxygen.

pistil - the femaie part of a flower comprised of ovary, stigma, and styie.
pith - the spongy supporting tissue in the center of a stom.

placenta - the part of the ovary of tlowering plants which bears tne ovules.
piumule - the primary bud of an embryo or germinating s=ed plant.

radicie - the lower part of an embryo seedling.

respiration - the process of carbohydrate utilization by a living organism which involves energy release and
liberation of water and carbon dioxide.

rhizome - an underground rootlike stem which gives rise to leafy shoots from the upper surface and roots
from the lower side.

root hair - a hair-like tubular outgrowth from near the *ip of a rootiet that performs the work of absorption.
scutellum - a smaii plate or shieldlike part of a root.

sexual reproduction - reproducticn of plants by seeds as opposed to asexual reproduction by cutting,
grafting, etc.

stamen - the reproductive organ of the male pollen-bearing flower.
stigma - the part of the pistil in a flower which receives *he pollen grains.

stoion - a sterm growing horizontally on or just below the surface of the grour.d; itusually roots ai nodes and
produces a new piant.

stomate - a pore or minute hole in the surface of a plant ieaf or stemn through which gases or water vapor
passes.

styie - a prolorigation of the ovary that supports the sugma in a flower.

‘canspiration - the emission ¢t watei' vapor frcm the aeriai parts of a plant chiefly through leaf stomates.
turgid - having adequate moisture in plant cells.

vascular tissyo - tissue in which tube or ductlike cells transiocate food and water withirn the piant.
wood - Structurail cells in the stems of trees and shrubs.

xylem - water-coaducting woody tissue in higher plants.
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NARRATIVES FOR TRANSPARENCY MASTERS - Chapter 3

T3-1 (Student Manual, page 42)

Ag roots grow down into the soil, the major branches of the roots become converted into hard, woody
material. Thousands of tiny roots and root hairs grow out from lateral areas of these woody roots.

Questions: Through which portic s of roots are water and nutrients absorbed? Why isitimportantto keep
the area around newly transplanted trees very moist?

T3-2 (Student Manual, pages 43-44)

The embryo is the portion of a seed which will become a new plant. The endosperm is co:nposed of food
which provides energy for the plant to begin growth.

The scutellum serves as a food-absorbing organ. It absorbs food from the endosperm and makes it
available to the develaping embryo. The «<oleoptile is 2 protective cap over the plumule.

The piumuie is the tip of the embryo shoot. The radicle is the tapering end of the embryo that will develop
into the primary root when the seed germinates.

aunthn: How do the seeds of dicots differ from those of monocots?

T3-3{Student Manual, pages 43-44)

Seed germination is simply defined as “the beginning of seed growth.” The process of germination in
dicot seeds is different from the germination in monocot seecs.

T3-4 (Student Manual, page 45)

In dicots, the radicie is the first pertion to emerge from the seed after it absorbs water. The hypocotyi
elongates and becomes arched. The arched hypocotyl then pushes through the soil foilowed by the two
cotyle<ons. The plumule that is located between the two cotyledons sprouts into the first true leaves and
stem.

T3-5 (Stugent Manual, pages 46-47)

The pith is the centermost zone of a dicot stem. The wood area contains xylem and phicem tissue. Tha bark
zone is a protective area for growing cells. The cambium area is where outward growth is taking piace.

Questions: What is the function cf the pith? Xylem? Phioem?

T3-8 (Student Manual, pages 47-48)

Notice whers growth actually taites placs. Stems on the main branch arise from buds that were there. In
sketch 1, the buds are vsiy close together. In 2, there is more distance betwesan them. In 3, the distance is
even greater.

Questlons: What name is given to the place where a bud arises? What is the space between two buds
called?

T3-7 (Student Manual, pages 48-49)

In the stem on the top, the entire stem area is filleé with cells. The stem cn the bottom is hoilow and the
tissues are located around the stem under the epidermis.

Qusstion: How does this monocot stem structure differ from that of dicots?
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T3-8 (Stugent Manual, pages 48-50)

The meristematic zone is where celis are dividing. The zone of eiongation is where cells grow and increase in
size. The zone of maturation is where growing ceils mature.

Questions: Where are the buds formed? in which zone do the xylem and phloem tissues become
specialized?

T3-9 (Student Manual, page 50)
To summarize briefly, dicots and monocots differ in some ways. However, in other ways they are similar.

Questions: What are some of tha basic differenc s between monocots and dicots? Ir. what ways are they
similar?

T3-10 (Student Manuai, page 50)
This table summarizes the d:Heren:es between monocots and dicots.

Question: Why is it important for nursery operators o know the difference netwr:en menocats and dicots?

T3-11 (Student Manual, pages 51-52)

Because of photosyrthesis, plants increase in size and produce fruit. Another irnportant function of
photosynthesis is the production of oxygen. This tigure illustrates how photosynthesis takes piace in
plants.

Question: Why is it important for nursery-werikers to understand the pro<_ss of photosynthesis?

T3-12 (Student Manual, pages 51-53)

The resuits of photosynthesis are the production of glucose (sugar) and oxygen which is released into the
air. In most plants glucose is changerd to starch for sto.age.

T3-13 (Student Manual, pages 51-53)

This druwing represents the reaction that takes place in each leaf ceil. Each cell is shown as a factory
within itself. ‘

T3-14 (Student Manual, pages 51-54)

Stomates are small openings, usually located on the underside of leaves. They are formed by two
specialized cells calied guard caila.

Questions: What happens when these guard cells are cpen? Closed?

T3-15 (Student Manual, pages 59-60)

There are several theories as to just how water moves upward in plants. These drawings illustrate the
cohesion theory. As water is |ostin the leaves th rough transpiration, the concentration of actual waterin the
leaf cells is lowered. Water in adjacent celis nicves into this area of lower concentration. Now these celis
thas just contributed water are lower in their own water concentration. The next ceils iotver in the branch
or stem then contribute water to them, and so on.
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T3-16 (£ ‘'udent Manual, pages 53-60)

Active aibsorption accounts for only a very smail amount of the water absorbed by plants. itis essentially
the same process as conhesion. Passive absorption depends upon the forces of pressure.

T3-17 (Studant Manual, pages 60-64)
This figura illustrates the varicus parts of a typicai flower.

Quesiions: Whicn are the male parts of this flower? Female? Where dces the actua! pollination take place?

T3-18 (Student Manual, pages 61-24)
The female part of the flower is called the pistil. It i¢ made up of three parts: stigma, style. and ovary.

Question: After fertilization takes place, where do cell division and embryo development take place?

T3-19 (Student Manua:, pages 60-84)

This figure illustrates the reproductive cycle in plants. The cycle is continuous. The plantgrows and, upon
reaching maturity, produces flowers that become fertilized, Then the cycie begins again.

Question: How do annuals, biennials and pcrennials ditfer?

T3-2) (Student Manuai, pages 61-84)

It a flower can be poliinated oy its own pollen, the gian: is seif-poilinated. i a flower requires poilen from
another plant, it is ¢ross-poilinated.

Question: How does polien get from one flower to another in cross-pollination?

T3-21 (Student Manual, pages £1-64)

Corn is somewhat different from a typical nursery piant. The male part is located at the top of the plant.
The female partis iocated on the stalk and is known as the ear. Hairs that stick out of the end ofthe end of
the corn ear are attached to silks (which are actually styles).

Thera is one silk for each possible kernel that can'be produced on anearofcorn. A polien grain mustiand
on each of these silk hairs before a kernei of corn can be produced at that spot on the ear.

T3-22 (Student Manual, page 65)

A rhizome is an underground stem. Nodes are jocatec at intervals along these stems. Axillary buds and
roots form at these nodes. Eventuaily these new plants become self-supporting.

Questions: What are some of the more common plants which have rhizomes? Are these plants annuais or
perenniais?
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T3-23 (Student Manual, page 65)

Stolons are aerial (above-ground) stems. At{ the points where the stolons touch ground, they send up
shoots (new leaves) and form a root system of their own. :

Question: What are some of the more common plants which have stolons?

T3-24 (Student Manual, pages 65-66)

Some plants, sucH as the white potato, are propagated oniv vegeatively. The white potato is an eniarged,
swollen tip of a stolon. The potato "eyes” are capable of asveioping into shoots. Each shoot, in turn,
produces its own root system.

Question: What are some other tvpes of plants which deveiop tubers?
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Views of Corn and Bean Séeds
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Comparison of Germination Stages in
Some Dicots and Monocots
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Development of a Germinating Dicot
(Bean) Seed

seed coat seed coat
cotyledons
hypocotyl

withered
cotyledon
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Aruitoxt provided by Eic:

epidermis

cork
cork cambium
cortex

xylem (wood)

cambium

pith

Cross-section of a Three-year-old Woody Dicot Stem
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Stages in Growth of a Dicot Stem
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T3-7

Cross-sections of Two Types
of Monocot Stems
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Enlarged View of Section of a Growing Stem
Showing the Three Major Zones
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T3-8

Leaf and Stem Development
in Monocots and Dicots
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T3-10

Summary of Differences Between
'Monocots and Dicots

MONOCOTS

DICOTS

Seed and Seed
Germination

one seed leaf per seed
stored food of seed In
endosperm

two seed leaves per seed
stored food of seed in
cotyledons

Roots

fibrous root system

often much-branched, well-
developed tap root system

Stems

underground stems often
form bulbs, rhizomes, etc.
no cambium in mature stems

cambium present in mature
stems

Leaves

usuaily simple with parallel
veins

large assortment of |eaf
shapes with radiating or
netted veins

Flowers

flower petais and sepals often
identical
flower parts in muitiples of 3

flower petals and sepais
usually different
flower parts in 4's and 5's
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(6 CQ3) _ (6 H2Q)

——

R T from S°

PHOTOSYNTHESIS

Carbon dioxide + water in the pr_.uonc'i of light ~————————my.  sugar + oxygen

g 9
(CuH120¢) (8 Q3)

4

+ .. the most extensive chemical Process on earth, and the

only sourcs of oxygen In the atmosphere
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A "Photosynthesis Machine”
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Enlarged Drawing of a Leaf Section
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Enlarged Drawing of a Stomate
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T3~15

Water Movement Upward in a Plant

1. Transpiration occurs. Water moves
out of leaf.

2. Water from adjoining cell enters area
of lower water concentration.

—————_-—————-———-——-——_—~‘“-————-—_*““‘

3. Cell by cell the water moves up.
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Contrast of Water Movement in Active and Passive Absorption
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Parts of a Flower
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filament

pistil

receptacie
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Female Flower Parts Showing Growth
of Pollen Tubes after Pollination

stigma

style

pollen tube

ovule

ovary
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T3-19

Reproductive Cycle in Plants

fertilization

Ixy

seed germinates seed development
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Self- Cross-
Pollination | Pollination

No Seed Formed Fertilization and
Seed Formation
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Pollen Grains on a Corn Silk
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Asexual Reproduction through Rhizomes
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Asexual Reproduction through Stolons

stolon
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T3-24

Asexual Reproduction through Tubers
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CHAPTER 4
PLANT NUTRITION

PER."ORMANCE CHECK LIST

. List the macronutrients required by plants to grow properly.

. List the micronutrients required by plants to grow properly.

Demonstrate the effects of nutrient deficiencies in plants.
Explain the procedure by which nutrient ions are attracted to and held on soil particles.

Describe the three theories regarding nutrient entry into plants.

. Differentiate between complete and incomplete fertilizers.
- Determine approximately the amount of fertilizer used in your home county for the previous year.
. Demonstrate the process of soil testing.

. Demonstrate the ability to obtain a representative soil sample.

Oemonstrate the ability to fill out the soil Information sheet which accompanies the soil sample.

. Demonstrate the ability to interpret soil test resuits and recommendations for nursery crops.

- Demonstrate the ability to determine the amount and ratios of commercial fertilizer needed to obtain

the recommendations.

Demonstrate the ability to interpret sail test resuits and recommendations for turfgrass and nursery
stock.

Explzin the relationship of piant analysis to soil tests.

Demonstrate the ability to interpret a piant analysis report.
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10,
11,

12.
13.

14.

18.

16.

17.

18.

19,

SUGGESTED LEARNING ACTIVITIES

. Have students collect soif samples from various local nurseries. Test soils and compare the

differences and similarities.

Develop test pots of plants grown in pure sand. Apply and/or withhald various macronutrients and
micronutrients and observe what happens to the plants. Check daily and record your observations.
Match the symptoms with the appropriate nutrient deficiencies and/or excesses.

. Have students survey local nurseries and landscaping firms to develoy a list of the various cbmplete

and incomplete fertilizers used by Iocal horticultural businesses.

. Have students take a representative soil sample from an area such as a garden plot. nursery or lawn

and prepare the sample for testing in a soil laboratory.

. Have students compars the amount of nutrients available in a complete fertilizer with the amount

available in an organic fertilizer.

. Have students use a sQil testing kit to analyze a soii sampie of their choosing, such as from their

garden or lawn. Soii test resuits shouid be turned in to the teacher.

. Require all students to take a soil sampie of their lawn, garden crop Or other area. Send in these

sampies to the state soil testing laboratory and analyze results. Build costs of this sampling into
student fees.

. Have students collect soil sampies of schooi land lab. Send these sampiles to the state soil lab for

analysis. Use a soil test kit to analyze similar soil samples. Compare soil test kit results with those of
the state lab.

. Demonstrate the effects of fertilizers or lack of fertilizers on plants. Set up control groups {without
fertilizer) and groups which receive various amounts of fertilizer.

Visit a local fertilizer dealer. See how fertilizer is transported, stored, mixed, proportioned, etc.

Have students select the proper analysis fertilizer based on the resuits of a soil test. Then apply this
fertilizer to a lawn or nursery growing area.

Fertilize container grown nursery stock with tablet-type fertilizer.

Grow several piants \}vithholding nutrients. Send your state lab a piant sample for foliar analysis. Then
resume normal feeding and again evaluate the resuits.

With a soil test kit have each student take a soil sample of the school farm, lawn, land lab, etc. Compare
the various resuits.

Run an experiment with a greenhouse crop over- and under-fertilizing with several of the
macronutrients.

Dissolve NaCl in a glass of water to demonstrate ionization. Note the level of water. lons fill hoies
between water molecuies.

Have students break into groups. Have each group locate a landscape maintenance firm in his or her
area. Contact a representative of that firm and ask questions about the type of fertilizers they apply on
turf, trees, etc. Students should report this information to the class and compare the answers of
various groups.

Contact a local representative of a turf maintenance firm and arrange to have a guest speaker give a
short presentation and discussion of the types of fertilizers applied in the home market.

Take a stalk of celery with ieaves attached or a white carnation and place inacolored water solution to
observe the change in color of the leaf or flowar, Discuss why this change occurs.
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SAMPLE INTEREST APPROACH

What would happen if you didn't eat any food atall? Would you die slowly or Quickly? whatwould some
of your symptoms of starvation be?

>

What would happen if you did not eat prcperly? For example, what kind of symptoms might develop if
you ate nothing but chocolate candy bars? What if you ate nothing but steak? What if all you ate was
lettuce?

What happens to plants that don't get enough to “eat” {(i.e. enough fertilizer)? What are their
symptoms? What about plants that get nothing to "eat”? Do they die quickly or siowiy?

What happens to piants that are fed = ~oor diet? For example, suppose nitrogen was like a chocolate
candy bar for plants. What would happeiti2 a plant that “ate” nothing but nitrogen? What are some likely
symptoms? What about a plant that received only phosphorus?

161




NAME

KEY QUESTIONS FOR CHAPTER 4
PART 1

Macronutrients/Micronutrients

1.

10.

. How many elements are considered macronutrients for plants? (page 67)

What is the difference between a macronutrient and a micronutrient? (pages 67-68)

. What is the function of nitrogen in plants? (page 68)

. How do mic: * ~agt to nitrogan in soils? (page 68)

. What is the furctior of pnosphorus in plants? (page 68)

. Why isnt much of the phosphorus in soils availabie to plants? (page 68)

. What is the function of potassium in plants? (page 68)

. What is the function of suifur in plants? (page 68)

. What is the function of caicium in plants? (page 68)

What is the function of magnesium in piants? (page 68)

162
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Key Questions (continued)

11. List 7 micronutrients needed by piants. (pages 68-69)

12. How does an alkaline soil condition affect iron uptake by plants? (page 68)
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PART 2
Nutrient Entry into Plants

1. How do plants take up nutrients from the soil? (pages 70-72)

2. What is a differentially permeable membrane? (page 71)

3. Differentiate among the “lon Exchange Theory,” the “Carrier Theory,” and the “Mass Flow Theory”
for nutrient entry into plants. (pages 71-72)

Ao

Fertilizers

4. What is a complete fertilizer? (page 74)

S. What is an incomplete fertilizer? (page 74)

6. What is a fertilizer “grade"? (page 74)
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PART 3
Soll Testing and Plant Analysis

1. Why are soils tested? (page 75)

NAME

4-7

2. Why is it desirable to have a composite soil sample? (page 76)

3. Briefly describe the 6 steps in processing a soil sample. (

page 77)

4. What is plant analysis? (page 80)

5. What do the results of plant analysis tell you? (page 8Q)
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TERMS TO REMEMBER
Chapter 4

Match each term from the technical vocabulary list below with its correct definition. Fill in sach blank with the
appropriate word. If you need heip, refer to the pages (given in parentheses) in Chapter 4 of The Mursery Worker.

iron chlorosis

complete fertilizer macronutrients
differentially permeable membranes micronutrients
dolomite microorganism
endodermis nutrien?
incomplete fertilizer phicem

Technical Vocabuiary

glant analvsis

[\V]

10.

11.

12.

. Meristem cells, located in the bark of woody piants next to the

cambium, that conduct manufactured food downward. (page 4E€)

. A specialized tissue in the roots and stems of vascular plants.

(page 71)

. A fertilizer containing nitrogen, phospnorus, and potassium.

(page 74)

A mineral (calcium magnesium carbonate) usad to raise pH.
(page 68)

Membraves which, to ditferent degrees, allow the Fassing of
solution throughk them. (pa7s 71)

A fertilizer containing only one or two of the three major nutrients.
(page 74)

Testing plant material to determine the presence and amount cf
nutrients actually in the plant. (page 80)

Symgtoms resulting from a plant’s reaction to the
conditions in an alkaline soil when iron becomes insofuble and
unavailable. (page 68)

One of the substances which a plant synthesizes into fooc.
(page 67)

Chemical elements which are essential to the growth of plants. but
are required only in very small amounts. (page 68)

Chemical elements wtich are required inconsicerable abundar.ce
for the growth and sursval of piants. (page 67)

A microscopic plant or animal. (page 68)
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NAME
CROSSWORD PUZZLE 4

Fill in the crossword puzzie with the missing words. !f you need heip, refer to the pages (given in parentheses) in The
Nursery Workar.

1 2 £
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10 .
o e
ACROSS Clues DOWN Clues
1. An element essential to plant growth, but 1. An element needed by plants in large
needed only in smail amounts. (page 68) quantities. (page 67)
4. A ‘ertilizer contains nitrogen, 2. 0-60-0 is an example of an ______ fertilizer.
phosphorus and potassium. (page 74) (page 74)
7. A tree, shrub, or herb. (glossary) 3. A general term referring to one of the sixteen

. . elements needed by plants. (page 67)
9. Chiorosis in plants is often caused by alack of

. (page 68) S. A term used to describe a cell wall which
. . . ) permits the passage of gas or water eitherin or
10, A _____organism is a tiny pl=nt ar animal, out. (page 71)
often t00 small to be seen without a
microscope. (page 63) 8. A specialized tissue in the roots and stams of

vascular plants. (page 71)

8. The cells in the bark of woody plants which
transport manufactured iood downward.
(page 46)
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LETTER MAZE 4

y may be written 22ross, down, or diagonaily. When you

The 27 words listed below are hidden in the letter maze. The

find a word, circle it.
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NAME

STUDENT EXERCISE 4-A
PLANT NUTRIENT STUDIES BY POT CULTURE TECHNIQUE*

You could read all day about nutrient deficiencies, but until you have actuaily seen plants that are
suffering from these deficiencies, you cannot appreciate what the lack of a rutrient can do to the plant's
ability to grow. The purpose of this exercise is to familiarize you with a few typical nutrient deficiency
symptoms.

MATERIALS:

¢ 10 to 14 6-inch flowerpots and saucers (2-quart milk cartons or tin cans can be substituted for flower.

pots, and aluminum pie plates for saucers)

polyethylene bags (8" x 4" x 18")

chemicals as shown in Table 4-1

balance, scale, or measuring spoon

ruler

waterproof felt tip pen

graduated cylinder or measuring cup

50 to 70 pounds of soil. (Subsoils often are more deficient in nutrients than are topsoils. Check with

your teacher /or more details and possible sites of soils with deficiencies. if possibie, collect soil when

sligl.tly moist. If soil contains large stor.2s or clods, sieve through z-inch screen. Avoid galvanized

screen or buckets for handling zinc-deficient soiis. Studies with 2inc require use of pure chemicais,

distilled water, and extreme precaution agazinst contamination.)

* greenhouse or protected sunny place, such as south window sill. for growing plants

® water supply for watering piants. (Distilled or deionized water is 2ssential for zinc and other
mictronutrient sicdies.)

PROCEDURE:
A. PREPARATION OF POTS AND MEDI4

1. Set out the flowerpots (or other ccntainers). Use at le2 st two for each treatmasdt,

2. Cut off bottom of polyethylene bags and insert through hole in botiom of pots. =uii 3 irrhes of Lan
through hole and flare out at the bottom. Fold excess of bag overtop edge of pot (Figure 4-1). (The bag

is used to prevent possible contamination from the flowerpot.)

3. Mix soil on plastic sheetand weigh about 1600 grams (3.5 pounds) foreach pot. If no balance or scales
are available, simply fill pot to within 1 inch of the top

Compiete Compiete Treatment
Treatmment Minus itrogen

Figure 4-1, Flower pots with piastic liners for each treatment,

"Plant Nutrient Studies by Pot Cuiture Technique, University of Catifornia. Agricuiture Extension Service, Buiietin
AXT-195. (continued)
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Student Exercise 4-A (continued)

SUGGESTED TREATMENTS

For scil with possibie N, P, and/or K deflziencies

Symbols Treatment
0 Check
NPK Complete treatment
P K Complete treatment minus nitrogen
N K Complete treatment minus phosphorus
NP Complete treatment minus potassium

For soils with possible N, &, K, S, and/or Zn deficiencies

Symbols Treatment
0 Check

NPKS2Zn Complete treatment

PKSZn Compiete treatment minus nitrogen
NKS Zn Complete treatment minus phosphorus
NPS2Zn Complete treatment minus potassium
NP Za Compilete treatment minus suifur

NPKS Complete treatment minus zinc

4. Label all pots witi felt tip pen, indicating chemicals or fertilizer to be applied.

S. Weigh or measure chemicals needed: (see Table 4-1 for axact amount needed of each chemical). Put
chemicals on top of the soil in each pot according to the label.

6. Pour soil and fertilizer on the clean plastic sheet and thoroughly mix the chemical with the soii. Put the
soil back in the same pot.

Tabie 4-1. AMOUNTS OF FERTILIZER CHEMICALS TO APPLY

Amounts AMOUNTS TO APPLY
In Solution Grams Tsp** per
Element (ppm*) Chemicai Name Formuila per Pot 10 Pots
N 100 Ammonium nitrate NHNO, 0.46 1
P 100 Mono calcium phosphate  Ca(H:PO.)2 Hs 0.65 11
K 100 Potassium chioride KCl 0.30 1
S 25 Calcium suifate CaSQ.- 2H; 0.22 1
Zn 5 Zinc sulfate ZnSQ« THO 0.036 a
Zingrchlorrde ZnCl; 0.017 K
Zingrnitrate " Zn(NQa)z' 6MH0 0.036 "4

ppm® mear.s parts per million.

**Dissolve '5is amount in 100 milliliters of water and put 10 milliliters of this soiution in each pct. It a graduated
cylinder is not availatie, use a measuring cup. "Tsp” means teaspoon. .
(continued)
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Student Exarcise 4-A (continued)
B. PLANTING AND GROWING THE CROP

1. trr a nutrient study a weli-selected piant is one that js {a) capable of rapid growth: (b) resistant to
Jiseases and insects; (¢) sensitive to nutrient deficiencies: and {d) showing deficiency symptoms
slowly. Sweet corn (Golden Cross Bantam) and tomatoes (Pearson or related varieties) both meet
these requirements.

2. Ifcorn is used, plant six seeds perpctabout 1inch deep. When the plantsreach 1to 2incnesin height,
thin to three per pot. If tomatoes are used, plantabout ten seeds about % inch deep and thin to three
plants per pot. Corn normally emerges in S to 7 days, and tomatoes in 7 to 10 days.

3. After planting the seeds, carefully moisten with 1 cup of waterand cover the pots with a paper towei or
newspaper for several days to reduce evaporation.

4. Remove paper as plants start to emerge. If surface dries out, add % cup of water.

5. After plants emerge, water as needed. (Avoid overwatering as it may encourage seedling diseases.)
After thinning, the plants probably will require daily watering. On sunny days (after the plants reach 6
to 12 inches in height) water twice a day. It is important to add enough to wet the whole soil mass.

8. Observe the growing plants and record your observations here;

Treatment . Symptoms Observed

|
|

|

!

:
-

i

i

EVALUATION:

1. Fertilizer was incorporated as directed.

2. Sesds were planted and grown as directed.

3. The chart was completed accurately and neatly.

4. All materials and equipment used were cleaned and stored properly.

FINAL GRADE
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STUDENT EXERCISE 4-8
DETERMINING AMOUNTS OF FERTILIZER TO APPLY

The fertilizer recommendation sheets that nursery operators receive are varied in design. The
recommendations for a lawn wouid be quite ditferent from those for row crops, so the forms are also
different. The following exercise is designed to familiarize you with a typical recommendation sheet.

MATERIALS:

* Agronomic recommendation sheet “Lime and Fertilizer Recommendations” (page 4-15)
e Supplemental chart for nitrogen materials, Table 4-2 (page 4-16)

PROCEDURE:

1. On the "Lime and Fertilizer Recommendations” sheet, consider sample 2A.

What is the present pH of the s0il?
2. If you decide to correct th. present deficiency and follow Plan A:

a. How many pounds of N should be applied per acre?

b. How many pounds of Pz0s should be applied per acre?

c. How many pounds of K20 should be applied per acre?
3. It you decide to apply 25-25-25 at planting time, you now need to be concerned with only:

a. - Ib/A of N

b. 16./A of PQs

c. Ib/A of K20

4. Since ammonium suifate is easy to obtain from a fertilizer dealer, you decide to use it to meet the N
requirement.

a, Whau is the grade of ammonium sulfate? (Sze Table 4-2, “Various Nitrogen Materials.”)

b. Since you need {6./100 Ib. of ammonium

sulfate.

Ib./A of N, divide this figure by

¢. The resuit is a total of Ib. of ammonium suifate to apply per acre.

d. Since there are acres in this field, you would order a total of ——______ |b. of
ammonium sulfate from the dealer.

S. Ifyou decide to use 0-0-60 to meet the KO requirement, you can determine the need for total pounds
of 0-0-60 by the following computations:

a. Since you need lb./A of KO, divide this iiure by Ib./10C Ib. of
0-0-60.
b. Since there are acresin this field, you wouid order a total of Ib. of

0-0-60 from the dealer.

1 7‘3 {eontinued)
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Student Exercise 4.8 /continued)

Table 4-2. VARIOUS NITROGEN MATERIALS

Ammonium suifate (20.6-0-0)

Ammonium nitrate (33.5-0-0)

Urea (45-0-C)

Anhydrous ammonia (82.25-0-0)
Nitrogen solution - Low pressure (41-0-0)
Nitrogen solution - No pressure (28-0-0)
Aqueous ammonia salution (24-0-0)

EVALUATION:

Questions were answeret| neatly and accurately.

FINAL GRADE
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NAME
&7 . e NT EXERCISE 4-C
TURFGRASS MAINTENANCE INFORMATION

An interesting part of the “Turtgrass Report” is the back page (page 4-19) which gives instructions on how
to use the report. Once corrective measures have been taken, a maintenarice program should be initiated
and carried out each year to insure a continuous supply of nutrients for the grass. in the middle of the back
of the report are five columns of fertilizer grades. These are the most popular grades usually available at
garden centers. Beneath these columns are the recommendations foran annual maintenance program for

particular types of turf.

MATERIALS:
* A copy of “Turfgrass Report” (see pages 4-18 — 4-19)

QUESTIONS:
1. Ifyouhave Windsorturf, how many pouncs of 16-3-¢ would you appiy per 1000 square feet June 1-157

2. ifthe above lawn were 4,000 square feet, how many total pounds of 16-8-4 would youapply June 1-15?

3. If your lawn of common Kentucky Bluegrass covered an area of 3,090 square feet, how many pounds
of 20-10-10 wouid you buy to mee* the yearly recommendation?

EVALUATION:

Questions were answered accurately and neatly.

FINAL GRADE

(continued)
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DATE
REOMENDITION
SOIL, TOENTTFICATTON SOIL, TEST RESULTS A
(368 enolosed sheat for interpretation) |LIESIOE | FERTILIZR'
LE TLABLE | EXCHANGEABLE] § PROGRAM
0N 0
OE | Yom S0 EFLCT? | P Pomsson | souee /000 12000 e o | ERTTSIRT—
L.O. P SPLE WABER | i (1008 | /A | /e | | sa e, |sat, | v (seeomi procany
’ — 7 {0-08-0
st [suaes] 1 [s.e | a8 8 17 wl 8 | 0-0-60 See
aws2 Jeme) 2 fes| o 6 235 35 | None |None | None |Mecomendatims
a the
back
of this
sheet
'lmWﬂm:

1 Correct soll fertdlity status as shom In colums "CORTECTIVE FERTILIZER AND CORRECTIVE LIMESTOE®,

2, Ror ESTABLISIM®™T AND MALNTENANCE apply fertdlizer as indlcated in the gppropriate table on reverse side,

AT ESTIBLLIDMENT:  Pertilloar and Lnsstone to correct sofl fertiMty status should be worked into upper 6 inches of sof),
AT MAINTENANCE:  FertdMzer and Mmestons to correct sof) fertility status should be gpplied in Septerber and/or March,

TDDTTTCHAL FEMATHS:

3 Sample No, 1, - 0-0-60 should ba split into at least two applicatlons Spring and Fall
3
3 ‘
§ "Injury to turfgrasses ney result when the soluble salts reading 1s 250 or above,
Q 10
177 a 178
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Student Exercise 4-C (continuad)

EOW TO USE THE TURFGRASS REPORT ]

I. h?mm&dt&mtofﬁmstmetoapphcocmct scil acidity is shown o frent

of repart,

II. Whm scll test values are low (phasphorus below 32 1b/Acre, potassium below 141 1b/Acre)
. App]q%ectinterdﬁ?ereammndedmﬁmtofmpon.
B. Apply Maintensnce fertilizer as recamended in table below.

III. When sall test valies are %g (phosphorus above 32 1b/Acre, potassium above 141 1b/Acre)
A. Corective fartilizer notneededandisnctncmmdcnmmeofmport.
B, Apply fertilizer as reccmmendad below,
A example mmmmmmmpm:

Steap 1: Q:ooaem arerciuarmmazﬁavailableinywrlocantyﬁmthetable
be

Step 2: Qmat:npuumoruztablecmtmtsthetypeortu-rinymrlasm.
Step 3: Gomstmtableﬁmtmtypeofturrtcthecolmnbelwtberercilizer
grads you are using, P

For example: .

1. If you buy 2=l=8 and

2. You have Caram Rentuciy Bluegrass

3. You would apply: (a) 18#/1000 $q.f%, of 12-4=8 fertil‘ar Sept, 1-15.
(b)  94/1000 sq.ft. of 12-le8 ferti . zar May 15-June 15,
(¢) 9#/1000 sq.ft. of 12-l48 fertilizar July 1-15,

MAINTENANCE (ANNUAL) FERTTLIZATTON PROGRAM FOR TURF

smmii:am.es of typical lawn feirtil.izer grades, ]
%des be substituted. :
pratercves:) Q=0 10m3=t | =il [ 312~
10=3=? | 12<5=7 | 15=10-5 20=10=5 25=5=10
10e5=5 | Lliad [ 16wl | 20=8-5 245t
13<3=9 [ 15=5=5 | 20~5~5 23=T=T
1Ra3-3 | 16=i=g
LTah
dg-s-s
Jounds the above fert Zace 1000
of Ture Dats to sq.ft. ) al
Vericn, Emtar, Windsar, [ Sept. , &0 18 T 13 10 g
=20 Ky. Bluegrasses and | Mar, 1S-fpor. 15| 20 18 13 10 8
Sentgrass 7ty e, 1| B s | 13| 2 A
] . 712)1. §
 Camin Rentucky Bliegrass Pt. 1- 20 —a8 10 )
et BN AN R 271 - A
Ceeping red rescue §¢t.l 15 — 10 ) > :
e 1 10 9 7 1/2 S
TSI Tescm . = 3 3 5 7
Apr. 1-30 10 9 7172 S b
Juns 1 1 10 9 7 1/2 5 u

“’“

(mgmmmwmmwhmuwmmmmmdmmmm
anew lawn), -

m : reCaINeNCAtIcnS
a1, semstar, sindser, e3 1b/1000 sq.It, of 5=z0=10 or

A=20 Ky. Bluegrasses and equivalent in upper 2 inches of seedted.
\~

Beny S
ﬁ mm_s 23 D700 sq.%. @
and rescus eﬂvammmrzmchesorseedbed.,

To canvert 15/1000 sq.ft. m b/Acxe multiply by 43,5,

179
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NAME

QUIZ - CHAPTER 4
TRUE OR FALSE

Read each statement completely. If the statement is false, circle “F.” If the statement is true, circie "T.”

T F 1. Micronutrients are needed by plants in large quantities.

T F 2. Much of the phosphorus in soils is tied up I1i forms that are not available to piants.
T F 3 .In alkaline soils iron becomes insoluble and unavailable to plants.

T F 4. Plants suffering from lack of copper usually have wilted upper leaves.
T F 5. Chiorine deficiency is a frequent problem.

T F 6. "pH" refers to nitrogen concentration in the soil.

T F 7. The pH of soil does‘not have an effect on availability of nutrients.

T F 8. Nutrients are absorbed into plants through root hairs.

T F 9. Allsoil samples sent to a laboratory for analysis should be dry.

T F 10. Plant analysis generally serves as a supplemer:: 10 soil test information.
MULTIPLE CHOICE

Read each item and decide which choice correctly completes the statement oranswers the question. Circle the letter
of your choice.

11. Which of the foliowing is a macronutrient?

A. magnesium C. iron
B. manganese ) D. copper

12. Which of the foliowing elements is called the “Puiding block of celis”?

A. nitrogen C. calcium
B. potassium D. moiytdenum

13. Which of the following is a completa fertilizer?

A, 0-10-30 C. 28-;-0
B. 15-30-15 D. nitrogen
14. Yellowing of plant leaves =an be caused by a lack of:
A. manganese C. nitrogen
B. iron D. all of the above

15. Which of the following elemants is not found in a compiete fertilizer?

A. manganese C. phosphorus
B. magnesium D. nitrogen

16. The most accurate way to determine the amount ot :ertilizer needed to grow nursery stock is to
A. Make an educated guess based on how much fertilizer you normally use.
B. Take a soil sampie and analyze it yoursetf.

C. Have the soil tested by 2 state or commercial soil testing laboratory and follow thew
recommendations.

D. Foliow the recommendations from a good book on nursery production.
(continued)
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QUIZ - page 2
17. Plant analysis ¢* 2. you information . . .
A. about nutrients which are actually in the piant C. about lime recomriendations
B. about the identification of plants D. about micronutrizarts only

18.

18.

21.

22

23.

24,

2s.

A complete fertilizer is . . .

A. a fertilizer which contains no filler

B. a fertilizer which contains all 13 elements necessary for plani growth
C. a fertilizer which contains N, P. and K

D. a fertilizer which dissoives readily (compietely) in water

The rvason for making a compagzite soil sample is . . .

A. to get enough soi; to be properly tested.

. L%, that every part of the field or area has an equal chance cf being tested.
C. %7 that the sample accurately represents the entire area to be tested.

D. all of the above.

The contents of a bag of 15-10-30 fertilizer are . . .

A. 15 Io. phosphoric acid, 10 Ib. rittogen, 30 Ib. potash
B. 15 Ib. nitrogen, 10 Ik, phosphoric ~¢id, 30 ib. potash
C. i51b. nitrogen, 10 Ib. potash, 30 Ib. piasohorie acid
D. 151b. potash. 10 ib. nitrogen, 30 ib. pheszhoric acic

Nitrogen is important in developmen:.

A. |eaf C. fruit or seed
B. stem D. leaf, sterr, and ‘ruit or seed

Which of the fcllowing is a micronutrient?

A. potassium C. suifur
B. calcium D. boron

The procedure by which plant tissue is checked to determine the presence and amount of nutrients
in the plant is called . . .

A. random sampling C. plant analysis
B. soil testing D. sample processing

When processing a soil sample the 50il clods shouid &g . . .

A. dried and sent to the laboratory

B. crushed to a powder (pulverized thoroughly) and air dried
C. broken up and dried in a hot oven

D. broken up and spread out to dry at room temperature

Which of the following is a differentially permeabie membrane?

A. bark C. dolomite
B. endodermis D. meristem
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ANSWER KEY - CHAPTER 4

y Questlons, Part 1 - page 4-4

MACRONUTRIENTS/MICRONUTRIENTS

1

2

N O 0 » (%4

[ 1]

10.
11.

12

. Macronuirients are used by plants in iarge quantities. Micronutrients are neaded only in very small quantities.
Nine ¢imments are considered macronutrients for plants.

- Nitrogen is a building biock 2f protein. It is aiso = zompanent of chlorophyill:i.e., it is partially responsibie forthe
green cotor in leaves. Nitrogen is aiso imug. tant in leaf, stem. and fruit or seed development.

- Microorganisms in soil use nitrogen for food. They may tie up available nitrogen so it cannot be used by piants.
. Phosphorus causes fruit to ripen faster. Overall it contributes to a qieatity crop.
. Most of thi pnosphorus in 30il is tiad up in forms not available to plants,

. The exact function of potassium is unknown. Howaever., it is believed that gcrassium m-akes plants more resistant
0 dissases and cold weather. It ajso helps in the production of sugar.

. Sulfur is a major ingredient of some amino acids used to build proteins in plants.
. Caicium is called the b ilding binck of cells. It is needed to form cell walls.
Magnesium is the key element in ¢ grophyil. It enables phosphorus to get where it belongs in plants.

The seve: micronutrients needec by plarts are iron, copper. manganesa, zinc. moiybdenum, boron. and
chiorine.

In alkaline =0il iron becomes in  (df3 - uagvuiable to piants.

Key Questions, Part 2 - page 4-6
NUTRIENT ENTRY !NTO PLANTS

1

.
-3

. Plants take up nutrients from tne il in ionic form.

- A différaritially permesiie membrane “allows” the :assing of soiution through the membrane to ditferent

Gagrees. Some soiutions are not "allowed” tirough at 2:).

2. lon Exchange Theory - Cations and anions are excha~g x3 on a one-for-one basis, 80 concentrations in.. 42 the
celi and in the soil solution remain the same.
Carrier Theory - This theory is that a substanca foundin the plant cetl passes throut,.) the differentiz 'y permeable
memObrane. This substance then passes to the outside of the ca!! and into the soi: £~'ution. Here picks up a
nutrient and “carries” it back into the cell through the membrane. Once inside. th:x ::arrier reieases & 1 nutrient.
Mass Flow Theory - Soil nutrients are dissol*c 1in water. As water moves 1o the cell through the ceil wall. it just
happens to carry some dissolved nu .. =it with it.

FERT ( |IZERS

4. A ccmplete tertilizer contains nitrogen, phosphorus and poiassium.

S. An incomplete fertilizer contains only one or two of the three slements- nitrogen, phosphorus and poiass:um.

6. Afertilizer grade is a set of numbers which represents '’ = proportion of nitrogen, pnosphorusand potassium in a

fertilizer.

Key Questions, Part 3 - page 4-7

SO
1.

IL TESTING AND PLANT ANALYSIS

Soil tests are made to try to determine the present condition of the soil and what can be done toimprcve the soil.
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2. A composite soil sample provides a representative pictyre of the field as a whoie.

3. 1) Break up ciods and spread soil to dry at room temperature.

2) When dry, thoroughly mix the sail sample.

-3) Place a pint of this sample in a clean raper bag or other suitable container.

4} Label the sample.
S} Fill out the soil test form.

6) Take the dry soil sample and test form to your county agricuitural exiznsion agent or mail it to the state testing

lab.

4. Plant anaiysis is a procedure for determining plant nutrient neecs. It is used as a supplement to soil testing.

S. Plant analysis resuits teil you the amount of 13 nutrient elements in the plant.

Terms to Remember - page 4-3

. phioem
. endodermis

. complete fertilizer

. dolomite

. differentially permeable membrane
. incomplete fertilizer

. plant analysis

. iron chiorosis

. nitrient

. micrgautrients

. macron:itrients

. microorginism

o S
N2OOVIPNOUB B DN -

Crossword Puzzie - page 4-9

ACROSS DOWN
1. micronufrient 1. macronutrient
4. complet: 2. incoinplete
7. plant 3. nutrient
9. iron S. permeable
10. micro 6. endodermis
8. phicem

Quiz

True or Faise - paga 4-20

faise

true '
true

true

faise

false

true

true

true

true

COLONOG AN

-
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GLOSSARY - Chapter 4

compiete fertilizer - a fertilizer containing nitroger:, phosphorus and potassium.

differentially permeable membranes - membranes which aliow, to different degrees, the passing of solution
through them.

dolomite - 2 minerai (caicium magnesium carbonate) used t0 raise the pH of sail.
endod#rmis - 2 specialized tissue in the roots and stems of certain plants.

incomplete fertilizer - a fertilizer that contains only one or two of the three major plant ni *rients, e.g.. 2800
or 0-11~-30.

iron chiorosis - yellowing symptoms which result from a plant's reaction to an alkaline soil in which iron has
become insoluble and unavailable to the plant.

macronutrient - chemical element which is required in considerable abundance for the growth ard survival
of plants.

micronutrient - element essential to the grewth of plants, but required only in very small amounts.
microorganism - 2 microscopic plant or animal.
nutrient - 2 substance which a plant synthesizes into food.

phioem - meristern cells which conduct food downward. Located in the bark of woody plants next to the
cambium.

piant - a tree, shrub, or herb - what the nursery industry deals with.

piant analysis - analysis of plant tissue to determine what nutrients are presen® 1n 2 plant and in what
amounts.
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NARRATIVES FOR TRANSPARENCY MASTERS - Chapter 4

T4-1 (Student Manual, pages 67-68)

Nine elements are considered macronutrients for plants. Each nutrient plays a snecific role in plant
growth. Some. are invoived in more than one roie. .

Questions: What is the role of nitrogen in plants? Phosphorus? Potassium? Suifur? Calcium? Magnesium?

T4-2 (Student Manual, pages 68-69)

Micronutrients are needad in smail amounts by plants. But”small amount” does not mean insign'i;zantor
worthless. These rutn ts must be present if piants are to grow weii.

Questions: Whatis the role of iron in plants? Copper? Manganese? Zinc? Mc.: :sanum? Boran? Criorine?

T4-3 (Student Manual, pages 70-72)

This figure shows how a negatively charged clay particle is attracting some nutrients that are in the soil.
Notice that for each negative charge (—) on the soii particle, thereis one positive (+) attraction. Otherions
preseni in the solution are just “floating around” waiting to be attracted to the particle.

T4-4 (Stucent Manual, pages 70-72;

A soil that contains a large number of H+, in proportion to other positively charged ions, is an acidic soil.
By adding lime to this soil, you could raise the pPH and make it less acid.

T4-5 (Student Manual, pages 70-72)

An alkaline soil ~ontzine very few H+ in proportion to other positivel s charged ions. This figure snows how
this would appear in tiw¢ 50il solution.

T4-6 (Student Mariual, pages 70-72)

This figure represents a cross-sectior of a plant root. The xylem carries nutrients up into plants and the
phloem carries focd downward. Root hairs absorb water and therefore take up rutrients found in the soil
solution.

The endodermis contains differentiaily permeabie membranes which ajiow the ~assing of solutinns to
different degrees. Scme soiutions are not "alioweg” through at ail.

T4-7 (Student Manual, pages ~0-73)

One of the theories as to how nutrient solutions pass into piants is the carrier theory. A subsiance foundin
the plant cells passes through the differentially permeable membrane. This substance then passes to the
outside of the cell and into the soil solution. Here it picks up a nutrient and “carries” it back into the cell
through the membrane. Once inside, this carrier releases the nutrients. The nutrien. > now available for
use by the piant.

(continued)
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M arratives for Transgarency Masters (continued)
T4-8 (Student Manual, pages 70-73)

This figure illustrates the ion exchange theery in which there is a concentration of negatively charga: o3
(anicns) inside the cell. Qutside the cell, in the so:l solution, there is a concentration of positively charged
ions (cations).

Accurding to this thecry, a cation is allowed to pass through the membraneinto the cell. In exchange, a:t
anion within the cell passes out of the cell through the membrane into the sc:l soiution. Beth
concentrations remain the same, since only a simple exchange takes placs.

T4-9 (Student Manual, pages 73-73)

A fertilizer containing N, P, and K is called acomplete fertilizer. The amounts ofeachelementareinacertain
specified ratio to each other. This ratio <+ grade is jisted on the fertilizer bag.

Question: In this bag, how much P is there in relat;on to N aic K?

T4-10 (Student Manual, pages 75-77)

To obtain a representative soil sampie, you shouid gather at ieast 15 cores. A total of 20 or 30 cores is
preferred if the soil has been recently iimed and/or fertilized. Take the same amount of soil at each site,
and take the ccres at random iri a zigzag pattern over the area involved.

Question: Why is it important to take more thai1 one core for sampling?

T4-11 (Student Manual, nages 75-77)

Before taking your soil sampie, divide the field into uniform areas according to different situations. Some
examples cf field si*uation~ are shown ir this figure.

T4-12 (Student Manual, pagzs 75-80)

This is a samp!e of the type of form you might need to fill out before sending a soil sample to a laboratory
for analys:s.

Question: What kind of informaticn will you receive from the soil testing laboratory after they have
analyzed your so0il?

T4-13 (Student Manual. pages 80-85)

This is a sample of the type of form you might need to fill out before sending piant tissue (leaves) to a
laboratory tor analysis? :

Question: What kind of information will you recaive from a plant analysis laboratory?
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MACRONUTRIENTS
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Ca

187

427

Carbon
Hydrogen
Oxygen
Nitrogen
Phosphorus
Potassium
Sulfur
Calcium

Magnesium
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MICRONUTRIENTS

Fe
Cu

4-28

Iron

Copper
Manganese
Zinc
Vlolybdenum
Boron

Chlorine
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Negatively Charged Clay Particle
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Soil Particles Surrounded by a Large Number
of Hydrogen lons
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Soil Particle Surrounded by Relatively
Few Hydrogen lons
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Cross-section of a Plant Root

xylem

endodermis
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Carrier Theory for Nutrient Entry into Plants
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Simple Exchange Theory for Nutrient Entry
into Plants
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Sack of Commercial Fertilizer

grade
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Pattern for Obtaining Cores for a Soil Sample
from One Fiaid
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Field Divided into Uniform Areas for Soil Testing
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Sample Soil Test Information Sheet

SQIL ANALYSIS DIVISION
THE RESEARCH-EXTENSION ANALYTICAL LAGORATORY
HMAYDEN HALL: GERLAUGH DRIVE
OHIO AGRICUCTURAL RESEARCH ANG DEVELOPEMENT CENTER
WOOSTER, QHIC 44681 Teiephone (216) 284-1021

HORTICULTURE SOIL TEST

{FOR COMMERCIAL PROQUCTION ONLY)
(ACCURACY OF RECOMMENDATIONS DEPENG ON THE COMPLETION OF THIS FORM)

! I I ! r ! ‘SAMPLE INFGRMATION
CCPY NG. FRGM "G

—— ’.—nv-’ ,lqct'll TE Y, T

COUNTY e : o N s o S

GROWER NAME: INOUSTRY NAME:

:r:;sa'r. ROUTE: ——grr :r::sr. ROUTE: ———reme
(o i o

EED ACRET, REPRESENTED IF APPROPRIATE

YOUR SAMPLE IDENTIFICATION

AMOUNT OF LIME APPLIED DURING LASTTWO YEARS (Tome/A -use decima;
exampie 2.5; or (Pe/ 1000 sq. f2, - No decimal

OEPTH OF SAMPLING QR PLOWING (INCHES)
LOCATION QOF SAMPLE: (Place acorooriate number in box at left)

TYPE OF ORGANIC MATTER ADOED:

m 01, Fielat 04. Fairways 11. Roadside
02. Qrevard 07. Tess 12. Airpore
[+=§ Q8. Greens 13. Sod Farm
04. Lawn or Garden 09. Nursery-Fieid 14, Qther.
0%, Athietc Field 10, Nurgery

D CROPSTATUS: 1. Plamtad: 2 Tu be Piantd

m CROF (Select code from page 3) if no code, writs name

D CRQPUSE 1. Fresh Markst 2. For Procssing

G:D PREVIOUS CROP IF APPROPRIATT {Aguin sslect cods from cage 3

D CRQP TYPE ANG POSITION: 1. In Pom or Containers 3 In Ground Seas

Z In Reised Senches 4. In Figo or Paks

m CRQP AGE (Mommnai: IRRIGATED: 1. Yex: Z Ne ,

D NITROGEN APPLIED IN LAST SIX MONTHS: 1. Yer; 2 No

U

1. Nane 4. Pesnut Hutls 7. Woed Chios or Sarx
Manure S. Com Coms 8. Sewcust

ORGANIC MATTER 1. PestMoss 8. Staw 9. Other
D or oR Sail | .
Ton/A  Incnes OM. | Bark f AMOUNT GF ORGANIC MATTER AQDED OR INDICATE MIX RATIO

A IF APPROPRIATE:

Send ; Sand !
:,1 EIEE TESTIS) REQUESTED (Check Boxes at Laft)
' 1. Standard 3. Manganeze S, Soron
5|6 2 OrganicMarsr 4. Zine 8. Gresnnouse or wrt

198
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Sample Plant Analysis Form

T4-13

- RETURMN TS SHEET 10 SMALL ENVELAFE.
Horticultural Samoie Mo,

RESEARCH-EXTENSION ANALYTICAL LABORATORY —
Ohig Agricultural Research and Uevelopment Center §5229¢C
Plant Analysis Divisicn - Wooster, Ohio 44631 —_—
Name: Growsr Name (I other than at left):
Street, Route: C y:
Gry: — Your Samole Identificanon: m
Teiephone Number: e Coen —

{(HORTICULTURAL CROP AND SOIL HISTORY]
Date Recaived

TYPE QF CROP: (1) Fruus (2) Gresnivause Vegetaotes (3) Qutdoor Vegetanies (3} Nursery-Jsciauous (5) Nurawry-Evergraen (5) Flong
CROP CULTIVAR (Variety)
. (2) 1 Other, Describe

PLANT PART SAMPLED: (1) As Dircetee

‘DATE PLANTED:
TR oo .
ol [ i 'DATE TRANSPLANTED:
© ' | !DATE SAMPLED:
“o. ’ =119 vear =
PREVIOUS CRQP: (List)
{Far perennial crops give previous sample no.}

PLANT APPEARANCE: (Check) (1) Normai__.
(2) Abnormal.— . (Describe) J—

Vo PERCENTAGE OF PLANTS AFFECTED: (0 to $9%)
HERBICIOE APPLIED CURRENT CROP YEAR:
HERBICIDE APPLIED PREVIQUS CROP YEAR:
— SO!L: (1) Fine or Medium Texture (clay and silt) (2) Coarse Texture (sandy) (3) Organic (muck or
— peat) (4) Container, Bed, Bench or Pot Mixturs '
T SOIL MOISTURE PRIOR TO SAMPLING: (1) Exeassive {due to panr drainage) (2) Migh /due to above
- averzge rainfall) (3) Normal {4) Low . .
; R '_] Copy number from soit bag if soil ample is submitted with plant ampie.
WSWRBRENT SOIC TEST BATA]
e oH C RATE: (1) Lbs./Acre (2) Lbs. Plant
_u__, LIME TEST INDEX {s) Lbs./Cu. Yd. (4) Pom
! | i 'CATION EXCHANGE CAPACITY {Mea/100g) PREVIOUS (LAST) YEAR OR CROF
AVAILABLE NUTRIENTS (Lbs/A) |, Nitrogen (N)
'Q—QT |== _
R Phosohorus i+ | Phosohorus(P30g)
i . i 1 Porassium P i | Porssium (KQ)
: I | | Calcium P Ag. Ground Limestone
] ! .
__‘l__; ~ ORGANIC MATTER CURRENT YEAR OR CROP
D_l.ro SOLUBLE SALTS LT T nirogenina
SOIL TEST 8Y: 1.0.8.U., 2 Oth l f l Phosoharus (P

= er j osohorus (P20s)

i DATE TESTED: 19 . P Potassium (K20)

_I_l_}’ Ag. Ground Limestone

AETURN THIS CCPY IN SMALL SNVELOPE
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10.
11.
12.
13.
14.
18.
16.

CHAPTEK S

PLANT PROPAGATION METHODS

PERFORMANCE CHECK LIST
Describe various sources from which nursery operators can obtain seed for propagation.
Di*ferentiate between stratification and scarification of seeds and describe each.
Describe three methods of scarifying seeds.
Explain how seeds are collected and stratified.

Describe and explain the various steps in seeding from seedbed preparation to maintenance of
seedbeds or seed rows.

- Describe four major uses of seedlings.

List the advantages of using cuttings for ptant propagation.

Describe how to grow plants from stem cuttings, leaf cuttings, leaf-bud cuttings, and root cuttings.
Differentiate among hardwood, semi-hardwood, softwood, and herbaceous cuttings.

List and explain the aids in rooting cuttings.

Jescribe the process of grafting and expiain the reasons for grafting.

Briefly explain the process of new cei! growth that occurs after grafting.

Descrite how to sropagate piant by grafting, using one or more methods.

Differentiate between grafting and budding.

Describe how to propagate piants from budding using th2 shieid or T-bud technique.

Describe the process of caring for plants after budding.



10.

11.
12
13.

14.

15.

SUGGESTED L.EARNING ACTIVITIES

. Select three ditferent trees or shrubs. Using references determine how to propagate these.

Have each student conduct a propagation project using three types of herbaceous plants. Take five
cuttings of each variety and place each of these five cuttings in a different environment (i.e., bottom
heat, no bottom heat, different growing media, different tem peratures, etc.) Coilect data regularly on
these plants and compare the propagation rates.

. Graft ten fruit trees using different grafting methods.

. Have students stratify wainut seeds or other available seeds either naturally outside or by storing them

in a refrigerator for planting at a later date.

. Have students take cuttings of readily available and easily rooted woody plants such as forsythia.

Stick the cuttings in media, care for them for several months (depending on variety), and check
periodically for rooting.

. Have students graft an Engiish ivy to a Japanese fatsia using a cleft grafting procedure.

. Visit a state nursery or local seed propagator. Observe their methods of cleaning, storing, and

handling tree seeds.

. Visitalocal orchard and view the various kinds of grafts and buds on fruit trees. Compare theditferent

methods, techniques or styles of grafts.

Take cuttings of plants on the school'campus and keep records of the time cuttings are taken,
cenditions grown, and success. That is, keep a propagation log.

Stratify seeds of conifers and deciduous trees and shrubs. Then plant these seeds and record the
resuits.

Propagate some easily rooted evergreens such as taxus.
Trancplant seedlings or rooted cuttings to pets or nursery beds.

After reviewing the "Seed Propagation Chari,” pages 8§9-82 of The Nursery Worker, select five
different plants that can be easily propagated by seed and are common in yourarea. Collectand label
the seeds while on "piant waiks.” Finally, plantthese seeds and su pply them with appropriate growing
conditions.

Atter students have reviewed trade catalogs containing piant descriptions, nave the students identity
and list five grafted or budded plants common in the nursery trade.

If a misting system is available, have students draw diagrams of the system and label ail the major
parts.

211



SAMPLE INTEREST APPROACH

Bring in a pomato (sic) plant (root of potato, top of tomato) with fruits on the piant. You can wire the top
to the bottom and cover up the union with your hand. Show your class the top part of the plant only. Ask
what it is. Then show students the bottom of the plant. Ask how this can te.

L
Show a slide (or photo trom a catalog) of an apple tree bearing apples of several colors. Ask how this
can be.

Ask a studerit what would happen if you cut off a finger and stuck itin sand, watered it, etc. Will itgrowa
new hand? Then show a rooted mum cutting. Why does this work with plants and not with humans?

Show students a petunia seed, acorn, and coconut. These are all seeds. Are they all planted the same
way? If not, why not?

8ring in a display of most kinds of sexual and asexual types of propagation. Why did these different
ways work? Why aren't all piants propagated in the same way?

Give students the tools to grafta given plant. Tell them to do the grafting and report back when they are
finished. When they admit they don‘t know how, ask them if they think it's important to know how. They'll
see that it is.
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NAME

KEY QUESTIONS FOR CHAPTER 5
PART 1

Seeding
1. What is plant propagation? (page 87)

2. Why do certain seeds need special treatment before pianting? (page 88)

3. How does stratification differ from scarification? (page 88)

4. What is the most important step in seeding? (page 93)

5. Why do some nursery operators provide for seedbed irrigation? (page 93)

6. What are the two major methods of sowing seeds? (page 94)

7. Why do some nursery operators follow the practice of “hilling up” rows? (page 94)

8. Why is it important to space seeds properiy? (page 94)

9. List three uses for seedlings. (pages 95-96)




NAME

PART 2

Cuttings
1. What is a cutting? (page 96)

2. Explain how hardwood, semi-hardwood, softwood and herbaceous cuttings are different. (pages
96-98)

3. What is a dibble? (page 99)

4. Name two plants often propagated by leaf cutting. (page 101)

5. Name two plants often propagated by leaf-bud cutting. (page 101)

6. What five factors are important in rooting cuttings? (page 102)
1)
2)
3)
4)

3)
8)

7. Name two materials often used as rooting media. (page 104)
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NAME

PART 3

Grafting
1. What is‘grafting? (page 105)

2. Why are certain plants grafted? (page 105)

3. Why is compatibility important in grafting? (page 106)

4. Why is the cambium important in grafting? (page 106)

S. Under what circumstances would you use cleft grafting? (page 107)

6. How does cleft grafting differ from bench grafting? (pages 107-108)

7. For what group of plants is side grafting most often used? (page 110Q)

8. Under what circumstances would you use bark grafting? Why? (page 111)
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NAME

PART 4

Budding and Layering
1. What is the diference batween budding and grafting? (page 114)

2. What is budwood? (page 114)

3. Which budding technique is used most often in nurseries? (page 114)

4. Why is wrapping important in the budding operation? (pages 115-116)

5. What is layering? (page 117)

8. Why isn't layering used more often in nurseries? (page 117}
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NAME

TERMS TO REMEMBER - Chapter 5

PART 1

Match each term from the technical vocabulary list below with its correct definition. Fill in each blank with the
appropriate word. If you need heip, refer to the pages (given in parentheses) in Chapter 5 of The Nursery Worker.

agar
air layering
budwoaod
dibbie
dormant
drilling
explant
germicide

Technicai Vocabuiary

germinate

grafting
micropropagation
semi-hardwood cutting
somatic hybridization
stratification
understock

o

© ® N o

10.

11.
12.

13.

14,
15.

. The current season’s growth from which single buds are removed.

(page 114)

A treatment used to break the dormancy of cold-requiring seeds
(page 88)

Tissue culture. (page 122)
Not in an active growing condition. (page 88)

A pointed implement of wood, metal or plastic used to make holes
in the soil when planting or transplanting. (page 99)

Seeding in rows. (page 94)
Cutting made from partiaily matured wood. (page 98)
The rooted part of a plant to which the scion is grafted. (page 95)

Implanting a scion from one plant into a growing plant, called the
stock, 80 that their cambium layers contact each other enabling
the plants to unite and grow together. (page 105)

A gelatin-like product used for solidifying certain culture media.
(page 123)

To begin growth. (page 44)

Production of roots above ground by use of special propagation
techniques. (page 120)

The plant part that is taken from a plant and placed in a culture
medium. (page 123)

The fusion of piant cells from incompatible species. (page 123)

An agent for killing germs or microorganisms. (page 123)
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NAME

TERMS TO REMEMBER - Chapter 5

PART 2

Match each ‘erm from the technical vocabulary list below with its correct definition. Fill in each blank with the
appropriats word. If you need heip, refer to the pages (given in parentheses) in Chapter 5 of The Nursery Worker.

budging

cultures

layering

budstick

hardwood cutting scion
herbaceous cutting softwood cutting
in vitro culiture tissue culture

Technical Vocabuiary

liners
rootstock
scarification

1G.

11.

12.
13.

. A method of propagation in which smail sections of plant tissue

are separated from the mother plant and grown independently.
(page 122)

A stem cutting made from mature wood. (pages 96-97)
Young plants placed in rows ifi the field. (pages 127, 129)

The insertion of a bud from one plant beneath the bark of another
plant so that the cambium layers join and grow together.
(pages 113-114)

A cutting taken from a woody olant before new growth has
hardened or matured. (page 98)

Cuttings taken irom leafy, succulent plants such as geraniums,
(page 98)

A stem or branch from which buds are removed in budding.
(page 114)

Grown on artificial media in test tubes or flasks. {page 122)

A root and its associated growth buds. used as a stock piant in
propagation. (page 105)

A detached shoot or other part of plant consisting of one or more
buds used in propagation by grafting. (page 106)

A propagation method in which a part of the stem. shoot or
branch is covered with soil or some other rncting medium. After
rooting, the new plant is separated from the mother piant.
(page 117)

in micropropagation, the actively dividing tissues. (page 123)

A method of scratching hard-coated seeds to weaken seed coats
and thus hasten germination. (page 88)
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Crossword Puzzie 5 Clues

ACROSS Clues

S.

10.

11.

12.

13.

16.

18.

20.

21.

Burying plants or seeds in soil so they remain
moist, but not warm enough to germinate.
(page 88)-

Avyoung plantplacedinarowin thefield. (page
127)

The process of fusion of plant cells from
incompatible species:- :
hybridization. (page 123)

The stem of a plant into which a graft is
inserted. (page 106)

Another name for micropropagation is
culture. (page 122)

The current season's growth from which single
buds are removed for grafting. (page 114)

To sprout. (page 88)

A cutting taken from a woody plantbefore new
growth has hardened or matured:-
woaod cutting. (page 98)

A propagation ‘method in which plants
produce roots above ground:-
layering. (page 120)

. Inserting a single bud from one plant into

another plant. (page 114)

DOWN Clues

1.

9.
12,
14.

185.

16.
17.
18.

A sharp tool used to make holes in the soil
when planting or transplanting. (page 99)

The growing of plantlets on artificial media in
test tubes or flasks: —in culture.
{page 122)

. Apropagation methodinwhich a portion of the

plant is covered with soil for rooting. (page
117)

. The bottom. part of a grafted plant. (page 95)

. A method of scratching hard seed coats to

hasten germination. (page 88)

. A resting period for plants. (page 88)

. In micropropagation, the actively dividing

tissues. (page 123)

. The partof a plantonto which anew variety has

been grafted or budded. (page 106)

Another term for tissue cuiture. (page 122)

The top part of a grafted plant. (page 106)

The living tissue taken from a plant and placed
in a cuiture medium. (page 123)

Joining a scion from one plant with another
plant so that the two plant parts grow together.
(page 105)

A stem from which buds are removed for use in
budding. (page 114)

Seeding in rows. (page 94)

A gel-like substance usedin micropropagati~n
(page 123)
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NAME

CROSSWORD PUZZLE 5

g words. if you need help, refer to the pages (given in parentheses) in the

Fill in the crossward puzzte with the missin

The Nursery Workaer.
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NAME

LETTEH MAZE 5-A

ey may be written across, down, or diagonally. When you

The 20 words listed below are hidden in the ietter maze. Th

find a word. circle it.

YRLJNIPNGXPFGNBYBJPXZHCIPUJNYA
LTZOKSCARIFICATIONGIQNDOIXDEKR
ANIDIiNQDAPTDXFKRGLHYLAHZONFHH
TCHOZEQZUOOOUERTHJIFTNSSOIHUHO
SYJQXAYCUROAUACGQXSJINNNRHJFFE
KQUUGUYKPNPKGJEETYHNJEDIAZEXRK
CHGHTRUHTHCDORHANTRNPRDJGYZJOA
ORUBUAAFQAZUBYCGGTUFAOHIAZPOIH
TITCPNOfIORENTEZRNSHRJHZCHNNAD
SDNTYSOUNUOITTUGGAIHFLKCKIPYOR
TPOHITCXKSCHNYFNYLBTYJHLCDHUKE
OUNKOICJNQSRROISKPKZFTJNOJLRKO
OXOKETSLUAGUARXXYXLZYAYBTXCGET
REUCCEUIBGHGEEHHQEDDTURESBTRPG
UUFHPINBAANYTGUDRILLINGGRCNGPU
HUOPZRTKNIAAUNUHCLYSYXUOERHKNO
IERQONUSDLNCEKFSFDGYAPUCDOBDIT
ZUJLDGCDDISTRATIFICATIGNNLHOKU
RZXCXSUOHUOIDDIBBLEKXIUKUUUHSQ
YOCUXBHRELBURQKGPFKDKDYUEOJSHZ
TTKLIUECRQSSCZBUXOHIIOHHOFUYXP
OQNGJGNYKRPHCOUZCHBUTJAXFYNNLG
HSLHERBACEOUSSDZFLPOANDHPCSSHY
HOPYEYKSEHDSIYAXSAAUTGKFNDIOKT
ZXGZFNBGDEBDPQNTLRLOSLTBBUHSNB
LNLETHAKIGGHUJRXHvEHUTXNSEHQBK
RTHGOLBOHDBXEGQAULHNDIGIUUENHI
XEO=DOU IDOMIEIE» XXX >~O0ODXEFWTDa

YSGUUICHFAUTGAKLNQLIPLBTONEJAS
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NAME

LFTTER MAZE 5-8B

y May be written across. down, or diagenally. When you

Thn 20 werds listed below are hidden in the letter maze. The

find a word, circle it.

TUNTUAWFDDORHANTPFUNINXOFEHUKTL
OXOHPUGNGDERJNEHXOSFJLTIYEJGPUF
XEUKYRYGABGSOXUHCMBEPNCOGEJRPOZ
EU:.C.}AYZGGSIGEFSPYTHRNDHKUNGNTA
LUOHOEUCDBTISTOCKAKZFOASIXNKIUN
HERPENLKUADPNAXGNHLZYJSNCIJDKGﬁ
HUJQPTABCBHUAJHIYNDDYLNIOMEOSZE
ZZXLZIOIBUXEGYHUOLYSTJHJDIZHHPN
LOCCOTFHUIHRTRUZFAGYYTHZUECSXGN
RTKUDICYPXDNETJALUKKKUKCKDPSLXA
XGNLTECUGAAGUTFUHLHDACHCEINYHNL
YLUAXRSXILTGUYKLUXBIXXOLUCPNFKS
TSRGXNUJPOPFLINERGGUKTJTHILGEYC
CTSUEGNXNRPBUDDINGNNSPYHSHCFHTK
STLSJSELKHDRILLINGNTIIUHARDNOOD
ZSLSGUUINAOTKOBZXGOOTDUBNEECKBJ
GOPYTAGAROPAGCUXNOPFOOUEPGTDNKJ
SXGZCHCBUUCKEGIIRBAOCJYOIZNSNIR
XNLEEKHKBSZUNNRTNRLURQHCZYHUBUH
DTHGFJNOAGRETEOTSHHOARAKEZBOHPH
GRGLTYKCNAOIYNRIYDXHTXCUOHHEUSA
PSGUONJYEGCANKRXTQUYSNFHFDUCAYR
UYRLJHUORALHRQBAKALBUGPXJJJANKH
RLTZULKIKLSGAZDYTTCIDLDHJXUBEHO
DANHJGBKFQGRNOALGRJIPTKDHBNPFHE
ETYJDIASGRHUUINBEYGPFITXPCTEUFK
XUGUOKBGYEOCEJTPGKJGXIXHNRZHFRA
EHHGGICKEHSIDURFZYXLIORFBOHSXOH
EIRUUZCODJPURNGRAGYIHZGASLSOJID
UZI...HXILIHJSQSHCGRLSFQUBCUISOAR
XRDNBGIHHELHCYKESCGHJYBNUSHGNOE

HERBACEOUS
LAYERING
SCARIFICATION
SCION
STRATIFICATION
UNDERSTOCK

HARDWOQOD
LINER

ROOTSTOCK
STOCK

BUDDING
BUDSTICK
DIBBLE
DORMANT
DRILLING
EXPLANT
GERMICIDE
GERMINATE
GRAFTING

AGAR

12
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NAME

STUDENT EXERCISE 5-A

DETERM!NING SEED GERMINATION AND SEED VIGOR
Following are suggested procedures to use for determining seed germination and seed vigar. These tests
‘can be conducted individually or as a classroom activity. Aformis included (page 5-16) to be used for fill-
ing in data collected from these tests.
MATERIALS: .

* a supply of seeds of typical horticultural crops (or use corn, soybean, oatanc wheat seeds). If all four
Crop seeds are tested at the same time, comparisons can be made regariing time required for
germination and appearance of the seedling. The amount of seeds required depends on the number of
seeds used in the test (10, 20, 50, or 100) and the number of tests planned.

® a |l of paper towels or strips of absorbent cioth 12 inches wide and 12 to 36 inches in length. (The
lengh of cloth strips can be determined by the number of seeds to be tested.)

< a bucket, tub, or other suil=ble container to hoid the paper or cioth rolls containing the seeds.

A. THE :JARM GERMINATION TZST
PROCEDURE:
1. Select a predetermined numter of seeds to be tested (10, 20, 50, or 100).
2. Place the seeds about an inch apart between moistened layers of paper towels or cloths.

3. Roll up the moistened towels or cloths and place in a suitabie container. Keep rolls moist throughout
the test period and the tempzrature at 60-70°F (15.6 - 21.1° C).

4. If more than one Iot of seed of the same kind is to be tested, mark each roll with an identifying number
or letter.

5. Check each roll for germination after three days. Countand record tr . number of seeds that show root
or stem sprouts or both. Repeat tha above procedure after five days.

6. At the end of seven days, count all seeds showing strong stem and root sprouts.

7. Calculate the germination percentage by dividing the number of germinated seeds by the total
number used in the test (and muitiplying by 100).

CONCLUSIONS:

From your observations, write your conclusions concerning the germination capabilities of the seed and

its desirability for use in pianting.

B. THE PRIMARY ROOT LENGTH TEST
PROCEDURE:
1. From any warm germination test (completed in seven days), count the number of seeds showing the

longest primary roots. With crop seeds such as corn and sovbeans, oniy primary roots overoneinch in
length are counted.

2. Calcuiate the percentage by dividing the number of seeds showing the longest primary roots by the
total number of seeds in the test (and multiplying by 100).

CONCLUSIONS:

Observe the results of the test and mcke your conclusions. .
. 21 ’j (continued)
€
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Student Exercise 5-A (continued)
C. THE COLD TEST

MATERIALS:

¢ about one gallon of seed-starting media fnr each test.

¢ a roll of heavy-duty paper towels (made specifically for germination tests) or strips of absorbent cloth
12 inches wide and 2-4 feet long.

¢ seeds - the number used depending on the number needed for the test. If a comparison between warm
germination and cold tests is to be made, the seeds for both tests should come from the same Iot.

¢ a refrigerator where the temperature can be kept at 50°F (10°C).
PROCEDURE:
1. Select the seeds to be tested.

2. Place the seeds on the paper towels or cloth strips about one inch apart. Sprinkle the moistened
planting media over the seeds, barely covering them. Cover the seed and soil mixture with another
paper towel and roll up. Place in a suitable container and keep roils moist throughout the test period.

3. For one week, piace the seed and media in a refrigerator set at 50°F (10° C).

4. Remove from the refrigerator to a warmer area of 65-70°F (18.3-21.1°C) for one week to permit
germination.

5. Count the germinated seeds and make the same calculations as described with the warm test.
CONCLUSIONS: Observe the results of e test and make your conclusions.
D. THET Z TEST
MATERIALS:

® a supply of seeds. For comparison purposes, seeds from the same |ots used in the warm and cold
germinatior. tests should be used.

¢ a small supply of the chemical 2, 3, S-tripheny! tetrazolium chloride. (This can be obtained from the
Seed or Crop Improvement Association of your state. If not, the Association can provide you with
information as to a source of supply.)

PROCEDURE:

1. Soak seeds in warm water at a tsmperature of 85-100° F (29.4-37.8° C) for about two hours. {Alonger
period will do no harm.) This soaking wiil soften the seeds and activate the enzymes inside them.

'2. Cut the seeds to be tested lengthwise through the center to expose the full lengtm of the germ. Seeds
are 2asily cut with a sharp single-edged safety razor blade.

3. Place halves of the sectioned seedsin a 1.0% solution of TZ. Then warm the solution to 85-100° F (29.4-
37.8°C) or leave at room temperature - 75° F (23.9°C). Leave the seed halves in the solution -two hours
at 85-100° F, or four hours at 75° F.

4. Remove the seed halves from the solution and examine with a magnifying lens for coior changes. All
actively respiring parts of the germ bacome red or deep pink. The endosperm and all cead parts of the
germ do not change in color. When the entire germ of the seed turns red, the seed is alive and capable
of germinating.

CONCLUSIONS: Observe the results of the test and make your conclusions.

EVALUATION:

1. The experiments were conducted as directed.

2. The cnart was filled in accurately and neatly.

3. All matarials used were cleaned and put away neatiy.

FINAL GRADE

2 1 4 {continued)




DATA SHEEY FOR GERMINATION TEST RZSLLTS

F SEED
OT NO.

WARM TEST PRIMARY ROOT LENGTH TEST COLD TEST TZTEST
Number ot Number ! | Number With { Number ot Number of | Number ol
Seeds in Number Seeds In Longesl Seeds in Number Seeds in | Seeds Red
Tesi Germinaled Tesl Root Length | % Tes: Germinaled | % Test Slalning | %

(Penunuocs) v-g ®S§ioJ8x3 Juepn)s
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NAME
STUDENT EXERCISE 5-8
EFFECTS OF LIGHT ON SEEDLING GROWTH

The following is a sin:ple experiment to show the assimilation of foods through photosynthesis and the
use of foods by respiration.

MATERIALS:

® 300 seeds

® scales

¢ two seed flats with enough soil to plant 100 seeds

¢ a20-or 40-watt fluorescent lamp as a source of light if sunlight is notavailable where theexperimentis
to be conducted. (A combination of one cool white tube and one warm white tube works well.)

PROCEDURE:
1. Divide the 300 seeds into three lots of 100 seeds each.
Lot A - Dry out one Iot of seeds and weigh them.

Lot 8 - Plant the second ot of seeds in a seed flat. Keep moistin the dark at 68-72° F (20-22.2° C) for
three weeks.

Lot C - Plant the third lot of seeds ir a seed fiat. Keep moist at 68-72° F (20-22.2° C). Expose this seed
flat to sunlight or fluorescent light for three weeks. :

2. Atthe end of the three-week period, remove the seedlings from the sail flats of Lots 8and C using care
to obtain all of the seedlings including the roots. Wash ali the soil from the seedlings. Ory them as was
done with the seeds of Lot A. Weigh the dry material from the two Lots 8 and C.

3. Record all the information in the following chart.

Dry Weight Dry Weight Diiference in Weight
Lot Environment of Seeds of Seedlings of Seedlings
A None
Without light
c With light

CONCLUSIONS:
Write your conclusions as a result of this experiment,

EVALUATION:

1. Experiments were conducted as directed.

2. The chart was completed neatly and accurately.

3. All materials and equipment used were cleaned and put away neatly.

FiNAL GRADE
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NAME

STUDENT EXERCISE 5-C
MEASURING WATER LOST BY TRANSPIRATION

The following activity maasures transpiration (loss of water) from a plant. Most of the water loss from
plants occurs through the stomata of the leaves. The amount of water lost can be measured. Also the
differences in amount |ost under different environmental conditions can be determined.

MATERIALS:

® a growing plant in a container, or a plant growing in a convenient (ocation .
* piastic bag or sheet of clear plastic to cover the plant or a branch of the plant with 10 to 12 leaves
® string. rubber bands, or other suitable tying materials

® stake to support weight of plastic

® plastic straw or other suitable tubing for a drain

* measuring cup or beaker

PROCEDURE:
1. Be sure the plant has been watered.
2. Cover the entire plant or a section of the plant with plastic (Figure 5-1).
3. Locate the tubing at bottom of plastic covering to serve as a water drain.
4. Place plant in sunny location for one day. At sunset measure the water coilected. Empty container.
5. Measure water collected during dark period of the day. '
6. Compare the difference in the amount of water coliected.
QUESTIONS:

Which part of the day produced the most water in the container? Why?

EVALUATION:

1. The experiment was conducted as directed.

2. The questions were answered correctly.

3. All materiais used were cleaned and put away neatly.

FINAL GRADE

Figure 5-1. Measuring transpiration in a piant.
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NAME
STUDENT EXERCISE 5-D
SEED COLLECTION AND STRATIFICATION

In nature seeds fall to the ground and become covered by soil and leaves. Rain during winter keeps them
moist, and cold temperatures “treat” them. In spring some of these seeds germinate. Nursery operators
must simulate these conditions to germinate certain seeds. The purpose of this exercise is (o familiarize
you with typical procedures used in this process.

’

MATERIALS:

* seeds

* small wooden box

® moist sand

* polyethylene to cover box
® jar with lid

PROCEDURE:
1. Place a layer of the moist sand 2-3 inches deep in the bottom of the box.

2. When you have identified the se. s, placea layer of the seeds on top of this sand layer. Don't use ail of
the seeds. Save about haif of them.

3. Cover the seeds with another layer of moist sand.

4. Wrap the box in polyethylene. Consuit the chart on pages 89-92 of The Nursery Worker Student
Manual to determine the proper storage temperature as well as the time required in storage.

S. Attach a card to this box with the 7ollowing information written on it:

Species of seed

Date placed in storage

Temperature required

Date to be removed from refrigeration
Name of student

6. Place the box in coid storage at the proper temperature.

7. Properly labet the other half of the seeds. Place them in an airtight container and store in a cool, dark
room. Plant both groups of seeds after the proper stratification period has elapsed. Observe the
germination.

QUESTIONS:

Which group of seeds germinated best — those stratified in moist sand or thoze stored in the jar? Why?

EVALUATION:

1. The experiment was conducted as directed.

2. The questions were answered correctly.

3. AH materials and equipment used were cleaned and stored properly.

FINAL GRADE
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NAME
STUDENT EXERCISE 5-E
HARDWOOD-DECIDUOUS CUTTINGS

Hardwood-deciduous cuttings are considered the least expensive of the cuttings to produce. These
cuttings are aiso easy to propagate. The purpose of this exercise is to familiarize you with procedures
usid i rooting this type of cutting.

MATERIALS:

® pruning shears

¢ sourca of cuttings from willow, ooplar, and/or grape plants
® moist sand or peat moss

® plastic bag

e wire twists

?ROCEDURE:

1. Review the section “Hardwood-Deciduous Cuttings,” pages 96-97 of the Student Manual.
Obtain 10 to 20 cuttings of the proper length from each plant — willow, poplar, and grape.
Bundle cuttings properly. Label them appropriately.

Place each bundle in moist medium in plastic bag. Tie bag to maintain moisture content.

Place plastic bag in refrigerator and maintain temperature between 33 and 40°F (0.6-4.4°C).

NP S S

Once the danger of frost has passed, plant cuttingsin the field making sure that the basal end is down.
. Follow instructions in the section “Planting Stem Cuttings,” page 99.

QUESTIONS:

1. Why is it important to maintain proper moisture content for the cutting bund!es?

2. Why is it necessary for the cuttings to be stored at cool temperaturas?

3. Why is it important to make sure that you plant cuttings with the basal end down?

EVALUATION:

1. Cuttings were taken as directed.

2. Cuttings were stored as directed.

3. Cuttings were planted properly.

4. Questions were answered accurately.

FINAL GRADE
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NAME
STUDENT EXERCISE 5-F
SOFTWOOQD CUTTINGS*
Softwood cutting's are taken from scft new growth of deciduous or evergreen piants in early spring. This
type of cutting will root more quickly than other types. However, it requires more care and specialized

equipment. The purpose of this exercise is to familiarize you with procedures used in propagating these
cuttings.

MATERIALS:

® pruni~g shears or knife to secure cuttings
® softwood cuttings

® hormone rooting powder

* misting apparatus over greenhouse bench
® cutting flats and peat pots

PRQCEDURE:
1. Review the section “Softwood Cuttings,” page 98 of the Student Manual.

2. Obtain 10-20 cuttings of the proper length from as many different plants as feasible, degending upon
the time of year this exercise is conducted.

3. Treat half of the cuttings of each species with rooting powder. Do not treat the other haif. Progerly
label each group. Record the data on the following chart (page 5-22).

4. Plant half of the treated cuttings in a greenhouse bench or flats. Plant the other haif by direct sticking
into peat pots. Do the same for the untreated cuttings. Properly label each group. Record the data on
the following chart.

S. Place the cuttings under the misting apparatus in the greenhouse to insure a high levei of humidit
during the root-forming period.

6. Check the cuttings after two weeks, three weeks, and four weeks to see if they have rooted. To do this,
try to lifta cutting gently from the growing medium. If it tends to pull out very easily, stop pulling, as the
roots have not formed adequatey. If it is difficult to pull out of the medium, roots have probabiy
become established.

7. Atthe end or four weeks, pull up one or two of each cutting and compare the root growth on the treated
and the untreated cuttings. Sketch the comparable cuttings and their root formation in the space
provided on the following chart.

EVALUATION:

1. Cuttings were taken as directed.

2. Cuttings were pianted as d:-acted.

3. The chart and sketches were completed neatly and accurately.

FES

. All materials and equipment used were cleaned and stored properly.

FINAL GRADE

(continued)

“Note: This exercise will take careful planning. Softwood cuttings are taken from actively growing plants. usually in
June and July. If plants are actively growing in May, students can attempt to secure agequate cuttings from most
broadleaf plants for use during this month. If it is not desirable to wait until May to conduct this exercise, the student
may attempt to use ivy or similar cuttings during the fall or winter months.
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SOFTWOOD CUTTINGS
; Rooting Progress
Type of Culting Date Taken Rooting Medium Trealmenl
2weeks | 3weeks | 4 weeks
Treatgd
Bench or Flat
‘ Unlreated
Treated
Peat Pol
Unlrealed
Trealed
Bench or Flat
Untreated
Treated
Peat Pot
Unirealed
Trealed
Bench or Flat
Untrealed
Traaled
Peal Pot
Unlrealed
Trealed
Bench or Flal :
Untreated
Trealed
Peal Pol
Unlrealed
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NAME
STUDENT EXERCISE 5-G
BENCH GRAFTING (DECIDUOUS PLANTS)

The bench graft is one of the most popular grafting methods and therefore one of the rost important,
Bench grafting gets its name from the fact that the grafting is usually cone on a bench. The stock and scion

are brought into the work room or greenhouse. Cleft and bark grafts are performed on stocks growing in

place. The purpose of this exercise is to familiarize you with procedures ussd in bench grafting.

MATEHRALS:

¢ apple seedlings (or other seedlings if app'e are not available)

scions from apple trees or flowering crabacples (or scions that are compatible with other seedlings
used)

moist sphagnum moss

box for storage

sharp grafting knife

rubber strins or twine

grafting wa.:

PROCEDURE:

. “repare your working area for the grafting procedure. Provide for meiting the grafting wax and have
the necessary materials within reach.

. Follow the procedure outlined for bench grafting (pages 108-110 of the Student Manual). (Also see
Figure 5-2.)

. Place the completed grafts in moist sphagnum moss and store in a temperature of 75-80° F (23.9-
26.7°C) fcra week or ten days to allow for callusing. If the grafts are to be stored after callusing has
taken place, they can be placed in the refrigerator under conditions similar to those for dormant
scions being stored unitil ready for planting.

QUESTIONS:

1. Why ai2 grafts stored at warm temperatures for a week or so?

2. What would happen if the grafts were immediatelv ~laced I T =
in the refrigerator? : ; i

cambium
celis
1. Grafts were properly made. ______

2. Grafts were properly stored.

3. Questions were answered correctly.

l
l
|
l
|
I
I
EVALUATION: :
l
I
l
I

FINAL GRADE

Figure 5-2. Exposure of cambium calls with toth cuts on a scion,
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NAME

STUDENT EXERCISE 5-H
SIDE GRAFTING (EVERGRZENS)
The side graft is a popular type of graft used for evergreens. The name im plies where the graft is made —

on the side. As with other grafting, different procedures are ysed by different nurseries. The foliowing
exercise will familiarize you with one of thiese procedures.

MATERIALS:

> juniper seedlings potted in the soil
¢ desired juniper scions

e sharp grafting knife

¢ twine

PROCEDURE:
1. Prepare your working area for the grafting procedure.
2. Follow the procedure outlined for side grafting (pages 110-111 of the Student Mariual).

3. Place the potted grafts under conditions of high humidity and a bottom heat of 68-72° F (20-22.2° Q)
until caliusing occurs in two or three weeks. Gradually harden up the callus fGrmation with a gradual
reduction of reat ard head back the plant in one or two operations bsefore planting out in beds.

QUESTIONS:
1. Why is high humidity needed during the cailusing period?

2. What would happen if the heat were not reduced gradually and the plants were not headed back
before planting out in beds?

EVALUATION:

1. Grafts were properly.made.

2. Grafted plants were stored properly.

3. All materials and equipment used were cleaned and stored properly.

FINAL GRADE
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NAME

STUDENT EXERCISE 5-
BUDDING

Budding is a r.rocedure in which a bud from one plantis united with another plantin such a way that the
two parts will continue to grow. The purpose of this exercise is to familiarize you with some of the typical
budding procedurcs used in commercial nurserias.

MATERIALS:

apple. peach, locust or other seedlings growing in the field.
® budsticks from compatibie varieties
® sharp grafting or budding knife
¢ rubber strips

PHOCEDURE:

1. Depending upon the type of plant to be budded, follow the appropriate technique fer budding out in
the field. (Review Student Manual pages 114-1186.)

2. Follow through the growing season cn cutting back the top of the plant above the bud.

QUESTION:
WAhv is it necessary to cut back the top of a budded piant?

EVALUATION:
v1. Plants were properly budded.

2. Plants were properly cut back.

3. All materials ar.d equip:ment were -aned and properly stored.

FINAL GRADE
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NAME
STUDENT EXERCISE 5-J
COMPOUND LAYENING

Compound layering is sometir :es -eferred to as serpentine layering. Itis used to propagate flexible shoots
like the Muscadine grape, and ormamental vines such as wisteria and clematis. The purpose of this
sxercise is to familiarize you with this procedure. )

MATERIALS:

® greenhouse bench
* wisteria, clematis, or a similar vine that wi!l root readily in the greenhouse
¢ knife for wounding

PROCEDURE:
1. Review "Compound Layering,” page 119 of the Student Manual.
2. Prepare the medium in the greenhouse bench for the layering procedure.

3. Wound the vine between the leaves on the side of the stem that will become the underside after the
stem is covered with soil.mixture.

4. Cover the parts of the stem similar to the stam shown in Figure 5-3.

5. Water the rooting medium and care for the layered plant until new roots have be:ome establisned and
the new plants can be cut away from the mother plant.

QUESTIONS:

1. Why is it necessary to wound the plants to be layered?

2. Why are layered plants kept moist?

EVALUATION:

1. Plants were layered as directed.

2. All materials and equipment used ware cleaned and properly stored.

FINAL GRADE
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NAME

QUIZ - CHAPTER 5

TRUE OR FALSE
Read each statement completely. If the statement is faise, circie "F.” If the statement is true. circie "T.”

F
T F
T F
T F
T F
T F
T F
T F
T F
T

F
T F
T F
T F
T F
T F
T F
T F
T F
T F
T F
T F
T F

F

F

1.

© ® N o

10.
11.

12.
13.
14.

18.
16.
17.
18.
19.
20.
21.
22
23.

24,
25.
26.

Some seeds need a period of coid temperature to break their dormancy.

- Nurserirs which have soils that crust heavily often sow seed by broadcasting.

2
3.
4
5

In szedbeds, hilling up insures adequate moisture and protects the seed.

. Planting seeds too c!ose results in competition between the plants for roisture and nutrients.

. A scion is the rooted part of a plant onto which the top part of anotner plant is grafted or

budded.

A cutting is any part of a root, stem leaf, or bud which is separated froi: ine plant.
Cuttirigs are generaily very custly to produce.

Hardwood deciducus cuttirigs are the most costly and difficuit cuttings to produce.

Hardwood narrow-ieaved evergreen cuttings are usually much siower to root than are
deciduous cuttings.

Softwood cuttings generally require very little humidity.

Herbaceous cuttings require bath high humidity and controlied bottom heat for proper
rooting.

A dibble is a tool used to make holes into which cuttings or seedlings are inserted.
Mariy deciduous trees are propagated by leaf cutting.

Plants like black raspberry, blackberry, camellia, lemon, and rhodocendron are: often
propagated by leaf bud cutting.

Use of hermones generally results in faster rooting of cuttings.

Wounding of the sterh can be an aid in rooting certain cuttings.

Sorae piants will not produce true-to-type oftspring from seed.

Compatibility is an unimportant factor to consider when grafting two piants together.
The cambium is the active, growing area where new cells form.

Cleft grafting is usually associated with topworking.

The sid= gratft is a popular type of graft used for evergreens.

The bark graft is sometimes used in place cf the cleft graft in topworking.

The budw2od is the current season’s growth from which single buds are re.noved for
budding.

The shield or T-buc is rarely used in nurseries.
Wrapping helps prevent drying out of newly budded plants.

Layering is the most common propagation method used by commercial nurseries in thie
United States.

(continued)
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QUIZ - page 2
T F 27. Tissue culture requires large pieces of the stock plant.

T F 28. Tissue culture is 2lways the most costly method of propagation.

MULTIPLE CHoICE

Read each itamn and decide which choice correctly campletes the statement or answers tne question. Circie the letter
ot your choice.

29. Pretreatment of seeds by storing them in a moist substance is called:

A. scarification C. hibernation
B. stratification D. imbibition

30. Drilling is the practice of:

A. sowing seeds in rows C. an irrigation method
B. scarification 0. covering seed rows with a mound of soii

31. Young plants planted in rows in the field are called:

A. understocks C. budiings
B. liners D. air layers

32. Which of the tollowing groups of plants is typically propagated by semi-hardwood cuttings?

A. deciduous trees C. broadleat evergreens
B. deciduous shrubs D. narrowleaf evergreens

33. Which of the following factors is important for successful propagation of nursery stock?

&A. heat C. humidity
8. hormones D. ali of the; above

34. Which cf the following is rarely used as a rooting medium for herbaceous or softwood cuttings?

A. field soil C. peat
B. sharp sand D. vermiculite

35. Plants are gratted to:

A. repair certain types of damage to trees

B. take advantage of benefits from certain rootstocks

C. reduce the time needed t2 grow seediings for breeding programs or other purposes
D. accomplish all of the above

36. Whip grafting is another name for:

A. cleft grafting C. bench grafting
B. bark grafting D. side grafting

37. Which of the following is needed for propagatiori by layering?

A. a heaithy, weli-established ~ather plant
B. weli-drained, friable soil

C. proper watering

D. all of the above

38. Serpentine layering is another name for:

A. tip layering C. compound layering
B. mound layering D. air layering

2 29 (continued)
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QUIZ - page 3

39.

41.

42,

Which of the following is not an advantage of propagation by tissue culture?

A. In most cases the mother plant is not destroyed.

8. A single piece of plant tissue can produce thousands of plants in less than one year.
C. Tissue culture can be done anywhere with no special equipment needed.

C. Tissue culture is sometimes the least costly propagation method.

With which of the following methods of propagation would you most likely require sterile conditions?

A.' micropropagation C. budding

B. bark grarting D. layering

Treating seeds with the proper temgperatures to promote rapid germination is . . .
A. scarification : C. stratification

8. dormancy D. propagation

Hardwood deciduous cuttings are usually taken during the . ..

A. dormant season C. summer (June - August)
8. spring (Aprii-May) D. plant's first year of growth

. Compatibility refers to . . .

A. the ability to graft two plants together based on how closely, reiated they are
B. the relationship between the xylem and phloem

C. the scion '

D. the rootstock

The calis responsible for the rootstack and scion growing together are called . ..

A. scion celis C. xylem cells
B. cambium ceils D. phloem cells

Budding generally is done in . . .

. fall
winter

A. spring
8. summer

o0
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ANSWER KEY - CHAPTER 5

Key Questions, Part 1 - page 5-4
SEEDING

1.

2

4,

Plant propagation can be defined as the controlied reproduction of plants.

Certain seeds require special conditions similarto those in naturein orderto germinate. For example, some seeds
need a cold dormancy treatment. QOthers need a period of moist storage to germinate.

. Stratification is pretreatment of seeds by storing them in a moist substance at carefully controlled temperatures.

Scarification is any process used to modify hard seed coats.

The most important step in seeding is praparation of the seedbed ur seed row.

. Some nursery operators provide seedbed irrigation because their soils do not have adequate moisture-holding

capacity.

- The major methods of sowing seeds are broaccasting and drilling.
. "Hilling up” insures adequate moisture and protacts the sead.
- It seeds are not spaced properiy, they may compete with each other for nutrients and moisture. This will resuitin a

crop of weak, poor-growing seedlings.

. Three uses for seedlings are understucks, liners and direct sale.

Key Questions, Part 2 - page 5-5
CUTTINGS

1.
2.

A cutting is any part of a root, stem, leat, or bud which is separated from the piant.

Hardwood cuttings are taken during the dormant season from a shoot of the previous season's growth. They ar2
the least expensive cuttings to produce.

Semi-hardwood cuttings are taken from shoots of plants that have recently experienced an active growth period.
The wood is partially matured.

Softwood cuttings are taken from soft, new growth of plants in early spring. This type of cutting will root more
quickly than other types.

Herbaceous cuttings are taken from leafy, succulent greenhouse plants such as geraniums.

. A dibble is a tool used to make a hole for cuttings.
. Sansieveria (snake plant), African violet, and rex begonia can be propagated by leaf curtings.
- Raspberry, blackberry, cameilia, lemon and rhododendron can be propagated by leaf bud cuttings.

. The following factors are important in rooting cuttings: heat, hormones, wounding, growing medium. and

humidity.

- Materials often used as rooting media include: vermiculite, sharp sand, and peat and sand.

Key Questions, Part 3 - page 3-8
GRAFTVING

1.
2.

ERIC

Aruitoxt provided by Eic:

Grafting is uniting part of one piant with another plant in such a way that the two parts continue to grow.

Some plants are .grafted because they will not reproduce true-to-type seeds. Other plants are grafted because
they do not readily produce good root systems when cuttings are made.
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ERIC

Aruitoxt provided by Eic:

5-31

Answers (continued )

~

. Compatibility is impartant in grafting because plants that are not reiated cannot be grafted. Only related piants

can be grafted.

. The cambium is importantin grafting because this layer is made up of actively dividing and living cells. When you

graft part of ane plant on another piant, the main objective is to line up the cambium layers. They mustjoin a:.d
grow together if the plant is to cantinue to grow as one piant.

Cleft grafting is usually used when topworking — with a trunk or branch that is 1 to 2 inches in diameter.

. Bench grafting is usuaily done on a bench. (The plant is brought to the work area.) Cleft grafts are performed on

stocks growing in place.

Side grafting is often used for evergreens.

. Bark grafting can be used instead of the cleft graft in topworking. It is sometimes preferred because it does not

split the stub.

Key Questions, Part 4 - page 5-7
BUDDING

1.

Budding is a form of grafting in which the bud from one plantis united with u part of another plant in such a way
that the two unite and grow as one.

. Budwood is the current seasaon’s growth from wnich buds are removed for budding.
. Nurseries commonly use the shieid or T-hud.

. Wrapping is important because the gratted plant is growing in the field. The only protection this bud wili have

against drying out is the wrapping.

LAYERING

S.

6.

Layering is defined as placing a growing mother piant in a horizontal. or siightly inclined position and putting a
layer of sQil over a part of its stem. This encourages faormatian of rQots on the stem.

Layering isn't often used in nurseries because it is a slow process requiring skilled attention.

Terms to Remember, Part One - page 5-8 Terms to Remember, Part Two - page 5-9
1. budwood 1. tissue cuiture
2. stratification 2. hardwood cutting
3. micropropagation 3. liners
4. dormant 4. budding
5. dibble 5. softwood cutting
6. drilling 6. herbaceous cutting
7. semi-hardwoced cutting 7. bud stick
8. understock 8. in vitro cuiture
9. grafting 9. rootstock
10. agar 10. scion
11. germinate 11. layering
12, air layering 12. cuitures
13. explant 13. scanfication
14. somatic hybridization
15. germricide
Crossword Puzzie - page 5-11
ACROSS DOWN
5. stratification 16. budwood 1. dibbie 6. dormancy 14, explant
10. liner 19. germinate 2. vitro 7. cultures 15. grafting
11. somatic 20. soft 3. layering 8. rootstock 16. budstick
12. stock 21, air 4. understock 9. micropropagation  17. drilling
13, tissue 22. budding 5. scarification 12, scion 18. agar
{continued)
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Answers (continued)

Letter Maze 5-A - page 5-12
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True or Faisa - page 5-27

OONBGN A LN

10.
11

true
true
true
true
false
true
faise
faise

. trus

faise
true

12 true

13.
14.
. true
. true
. true
. false
. true
. true
. true
. true
. trus
. faise
. true
. false
. faisa
. faise

faise
true

Quiz

Letter M2ze 5-8 - page 5-13
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................ -

Muitiple Choics - page 5-28

29
30.
31
32.
3.
34
3s.
36.
. 37
38.
39.
aQ.
41.
42,
43,
44,
as.
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GLOSSARY - Chapter 5

agar - a gelatin-iike product used for solidifying certain culture media in micropropagation.
air layering - a special propagation technique used with certain plants; it produces roots above ground.

budding - the insertion of a bud from one plant beneath the bark of another plant so that the cambium
layers join and grow together to form a new plant.

budstick - a stem or branch from which buds are removed in budding.
budwood - also known as budstick. The current season'’s growth from which single buds are removed.
cultures - in micropropagation, the actively dividing tissues.

dibble - a pointed implement of wood, metal, or plastic used to make holes in the soil ‘when plaritingor
transplanting.

dormant (Noun - dormancy) - not in active growing condition. Capable of resuming growth when
environmental conditions are favorable.

drilling - seeding in rows.
explant - the living material taken from an animal or plant and placed in a culture medium.
germicide - an agent for killing germs or microorganisms.

grafting - implanting a scion from one piantinto a growing piant called the stock. The cambium layers
contact each other enabling the scion to derive water and nutrients from the stock. This eventually.
results in a union of the two parts.

hardwood cutting - stem cutting made from the mature wood of either a deciduous plant or a narrow-
leaved evergreen.

herbaceous cuttings - cuttings taken from leafy, succulent plants such as geraniums.
in vitro culture - growing plants on artificial media in test tubes or flasks.

layering - a propagation method in which a part ofa stem, shoot, or branch is covered with soil or some
other rooting medium. After rooting has taken Place, the new plantis separated from the parent plant.

liners - young plants grown in rows in tha fieid.

micropropagation - tissue culture. Referred to as “micropropagation” because only small pieces of the
stock plant are used.

" rootstock - a root and its associated growth buds. Used as a stock piant in propagation.

scarification - a method of scratching hard-coated seeds to weaken seed coats and thus hasten
germination.

sclon - a detached shoot or other portion of a plant consisting of one or more buds. Used in
propagation by grafting.

semi-hardwood cutting - shoot of plant that has recently experienced active growth period. Thewood is
partially matured.

softwood cutting - cutting taken from a woody piant before new growth has hardened or matured.

somatic hybridization - fusion of plant cells from incompatible species.

(continued )
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Glossary (continued}

strat.lication - 1) the storage of seeds between layers of earth, Ieaves, or other material. 2) burying
seeds to keep them fresh and moist, but not so warm as to germinate. 3) treatment used to break the
dormancy of coid-requiring seeds. :

tissue cuiture - method of plant propagation in which small sections of plant tissue are separated from
the mother plant and grown independently.

understock - the rooted part of a plant to which the scion is grafted.
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NARRATIVES FOR TRANSPARENCY MASTERS - Chapter 5

TS-1 (Student Manual, page 88)

Stratification is the pretreatment of seeds by storing them in a molst substance at carefully controlled
temperatures. This pretreatment conditions the seeds for rapid germination the following spring.

Question: What are some types of seeds which require stratification?

T5-2 (Student Manual, pages 95-96)
Nursery operators may use seedlings as liners, understccks, and potted understocks, or for direct sale.

Question: What is a liner? An understock?

T5-3 (Student Manual, pages 96-98)
Nursery operators may use diffe: nt types of cuttings depending upon the type of piantto be propagated.

Questions: How do hardwd od, semi-hardwood, softwood and herbaceous cuttings differ? What are some
of the plants typically propagated by leaf cuttings? Leaf-bud cuttings? Root cuttings?

T5-4 (Student Manual, pages $6-97)

Hardwood-deciduous cuttings are generally 4 to 12 inches ilong. At least two nodes are included. The
bottom cut is made just below a node, and the top cut is made " to 1 inch above the node.

Guestions: Why are hardwood-deciduous cuttings generally inexpensive to produce? When are these
cuttings usually taken? How are these cuttings stored?

T5-5 (Student Manual, page 98)

Semi-hardwood cuttings are taken from plants that have recently experienced an active growth period.
The wood Is partially matured.

Question: What group of plants is typically propagated by semi-hardwood cuttings?

T5-6 (Student Manual, page 99)

A dibble is needed to make a holein the greund for cuttings. Cuttings can be injured if they are simply stuck
into the soil. Aiso, if a rooting hormone was used on the cutting, this compound will be rubbed oft if the
cutting is forced into the sail.

T5-7 (Student Manual, pages 99-100)

Rooting hormone can hasten rooting with certain types of cuttings.

T5-8 (Student Manual, pages 99-100)

After dipping the cuttings in reoting hormone, insert them carefully into the rooting medium. Place them
far enough apart so there is very little overiapping of leaves.

Question: Why is it importan: that the leaves do not overiap?
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Narratives for Transparency Masters (continued)

TS-8 (Student Manual, pages 99-100)

A 2" x 4” can be used to measure the distance to the next slit for cuttings. This 2" x 4" also pressas the
medium around the cuttings that w zre previously planted and provides straight, equally spaced lines.

T5-10 (Student Manual, page 101)

Leaf cuttings consist of a leaf blade, or a leaf blade and petiole. In most cases the ieaf cutting does not
became part of the new plant. Forthe sansevieria cutting shown here only a portion of a leaf has been used
as the ~utting.

Question: What are some other plants propagated by leaf cutting?

TS-11 (Student Manual, page 107)

New plants can be obtained from plants such as'rex begoniabyremoving aleatblade and petiole from the
parent piant. The entire leaf is then held down so that the midrib or leaf margins touch the moistmedium.
Leaf veins are cut on the undersurface before they are piaced on the medium. Once these plants have
established a root system, they are transplanted into pots.

Question: What special conditions are required for this type of propagation?

T5-12 (Student Manual, page 102)

Large roots are generaily propagated outdoors. These cuJtiings are from 2to 6inches long. They are made
in late fall or early winter. Cuts are made to identify the proximal and distal ends of the cuttings. The
cuttings are then tied into bundles, packed in moist material, and stored like hardwood cuttings until
3pring.

Question: How are cuttings of small roots made?

T5-13 (Student Manual, pages 102-104)
These factors can aid in rooting cuttings.

Questions: Why is heat important? How can it be provided? How do hormones affectthe cuttings? Why are
some cuttings wounded? How does the growing medium affect rooting? Why is humidity important
during propagation?

T5-14 (Student Manual, page 104)

Wounding_is the process of making a light cut near the bottom of a cutting. This péocedure may stimulate
the formation of roots, particularly when the wounding is used along with hormone treatments.

Question: What happens if the cut or wound is too deep?

T5-15 (Student Manual, pages 105-113)

Gratfting is one of the most interesting methods of plént propagation. it involves uniting part of one plant
with another plant in such a way that the two parts will continue to grow.

Question: Why are plants grafted?
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Narratives for T ansparency Masters {continued)
T5-18 (Student Manual, pages 106-107)

When you graft part of one plant cn anotrer plant, the main objective is to line up the cambium layers.
They must join and grow together if the plant is to continue to grow as one plant. This figure snow's how
cambium growth takes place.

T5-17 (Student Manual, pages 111-112)

This figure illustrates the proper preparation of the scion. A single cut is made about 1% inches long on
one side of the Joose end. This makes one part of the scion wedge-shaped. A short sloping cut about %
inch long is then made on the opposite side of the stem from the longer cut. It forms a beveled end on the
scion.

Questions: Why do some grafters prefer to yse a bark graft rather than a cleft graft? When is most bark
grafting done? Why?

T5-18 (Student Manual, pages 111-113)

The cambium layer is exposed for the entire iength of the cut. This cambium layer will then be in direct
contact with the cambium cells located directly beneath the bark peeled back on the stock.

Question: Why is bark grafting often more successful than cleft grafting?

T5-19 (Student Manual, pages 111-113)

In method 1 a single cut is made into the bark, The bark on both sides of the cut is slightly separated from
the wood. The scion is pushed downward just under both cuts. Finally, ihe scion and two bark flaps are
nailed to keep the scion in place. In method 2 only one flapis cut. In method 3 the preparedscion is heldin
place on the outside of the bark with tacks or brads.

T5-20 (Student Manual, pages 110-111)
The side graft is a popular type of graft used for evergreens.

T5-21 (Student Manual, pages 117-121)

Layering is defined as placing a growing mother plant in a horizontal or slightly incfined position and
putting a layer of soil over part of its stem. This encourages formatirn of roots on the stem.

Question: Why don't more comrr+" »ial nurseries use layering as a prnoagation method?

TS-22 (Student Manual, page 118)
The first requirement for simple layering i3 a properly grown, healthy, well-established mother piant.

Question: Why is it important to pinch the mother plants?

T5-23 (Student Manual, page 118)

In simple layering the mother plant is heeled-in, or planted at an angle.
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Narratives for Transparency Masters {continued)
T5-24 (Student Manual, page 118)
A stem from the mother piant is sharply bent, pegged to the ground, and covered with soil.

Question: Why is the buried portion of the stem sharply bent?

T5-25 (Student Manual, page 118)

This figure illustrates the final step in the process of simple layering. After layering is completed, proper
watering and weed contro! are the major concemns of nursery operators

Question: How long will it be before the new plants can be cut away from the mother plant?

T5-26 (Student Manual, page 119)

Compound layering is sometimes referred to as serpentine layering. It is used to propagate flexible shoots
like Muscadine grape, wistena, and clematis.

TS-27 (Student Manual, pages 119-120)

Mound layering is used for plants with branches too stiff to tiend. The mother plant is cu; back sO new
shoots develc 1 at the base. Once these new shoots are 3 to S inches tall, the soil is mounded around them
to about half their height. When they have reachad a height of 8 to 10inches, soil is again mounded around
the roots up to about half their height.

Question: How long does it taka before these new shoots can be separated from the mother piant?

T5-28 (Student Manual, pages 120-121)

In trench layering the mother plant is transplanted into a row at an angle of 30 to 45° . Itis ailowed to grow
for one year. Before spring growth begirs the following year, the plantis pegged cown in the bottom of the
trench. Tiie shoots are cut back slightly to initiate bud growth. Soil is then added periodically to cover the
base of the shoots that are starting to develop.

Question: For what type of plants is 'trench layering recommended?

T5-29 (Student Manual, pages 122-124)

For tissue culture, you should choose a part of the plant that has cells that readily divide. Almost any
actively growing part will work.

Question: Why is tissue culture of plants important to nursery operators?

T5-30 (Student Manual, pages 122-124)
For tissue culture of many woody plants the elongating shoot tips are used.
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Side View of Seeds Being Stratified
in Moist Sand
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Uses of Seedlings

understocks direct sale

seedlings
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Types of Cuttings

A. Stem cuttings

1. Hardwood
a. Deciduous
b. Narrow-leaf evergreen

2. Serhi-hardwood
J

3. Softwood

4. Herbaceous

B. L.eaf cuttings
C. Leaf-bud cuttings
D. Root cuttings
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T5-4

Hardwood-Deciduous Cutting Showing Proper
Locations of Cuts
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Semi-Hardwood Cuttings

TS-5



T5-5

g

Two Sizes of Dibble Used for Makin
a Hole for a Cutting
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T5-7

Dip Cutting Ends in Rooting Horrone
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TS-8

Insert Cuttings in Rooting Medium
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Measure Distance to Next Slit
to Be Made with Knife
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T5-10
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Leaf Cutting from Sansevieria

Aruitoxt provided by Eic:
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A New Plant from Each Cut Made on the
Under-Surface of Leaf Veins
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T5-12

Obtaining Cuttings from Fleshy Roots

Step 1 Step 2 Step 3
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T5-13

Aids in Rooting Cuttings

1. Heat

2. Hormones

3. Wounding

4. Growing Medium

5. Humidity
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T5-14

Wounding a Cutting
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T5-15

Types of Grafting

1. Cleft graft
2. Bench (Whip) graft
3. Side graft |
4. Bark graft




Growth of Cambium Cells

new xylem

new phioem

Some of these cells eventually become specialized
xylem and phloem cells.
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T5-17

Different Views of a Scion Prepared for Bark Grafting
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T5-18

Exposure of Cambium Cells

with Both Cuts on a Scion

cells

rear '
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T5-13

Three Methods of Inserting Scions into the Bark

METHOD #2 METHOD #3

METHOD #1
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Scion is placed on cut on undarstock and tied.

The completed graft

5-58
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T5-21

Types of Layering

1. Simple layering

2. Tip layering

3. Compound layering

4. Mound (Stool) layering
5. Trench layering
6

. Air layering

26()
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T5-22

Well-branched Plant to be Used for Layering

. ."0'.00 kAT PAR
—————————————
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T5-23

Heeled-in Mother Piant

_62
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T5-24

Sharply Bent Stem That Has Been Pegged
Down and Covered with Soil

263

O 5-62




T5-25

Layered Stem is Staked to Maintain an Upright Position

Neote change in
tying methae
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Compound Layering
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T3-27

Steps in Mound (Stool) Layering

Step 2

Mound up soil as shoots grow.

Cut parent piant to 1” above soil level.

Step 4

When grown, cut rooted shoots
from parent plant and line out in
nursery row.

ERIC

Full Tt Provided by ERIC.



T5-28

Steps in Trench Layering
. )
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T5-29

Tissue Culture

Tissues from many different locations in the plant can be used for tissue

culture. The plant part (explant) which gives most rapid shoot
multiplication varies with the plant specics.
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T5-30

Elongating Shoot Tips Used for Tissue Culture
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CHAPTER 6
NURSERY FIELD PRACTICES

PERFORMANCE CHECK LIST

—a

. Demonstrate the process of transplanting annual seedlings.

Identify various types of containers availabe growing. and merchandising annuals.
Demonstrate how to transpiant seedlings from flats to merchandising containers.
Oemonstrate the process of transplanting liners for container-grown stock.
Demonstrate usage of equipment used for planting various-sized stock in the field.

. Explain how to stake different.sized plants properly in the fieid.

Oescribe the condition of apical deminance in piants as it relates to pruning.

. Demonstrate how to prune evergreens, shrubs, and tres.

© ® N> o os e

Use growth reguiators to simplity the pruning operation.

—bt
o

Explain the importance of watering nowly planted stock.

—a
—a

. List the types of irrigation equipment usually found around nurseries.

—a
nN

. Distinguish hetween piastic tubing for individual cans and sprinkier irrigation for container-grown
stock.

—a
w

. List the equipment . sed by nursery operators to harvest nursery stock and explain how each piece of
aquipment functior:s,

—_

£x

Demonstrate how to bali :.nd buriap a nurssry piant properly.
15. Identify various hand tools used around a rursery.
16. Demonstrate how tc sharpen a budding or grafting knife properly.

17. Identify several ways to avoid accidents with tractors.

270

§-1




SUGGESTED LEARNING ACTIVITIES
1. Visit a Christmas tree farm and prune 25 evergreens.

2. Conduct a twol sharpening day. Have teachers and parents bring in various horticuitural toois to be
sharpened free of charge.

3. Visit a local nursery and have students ba’l and burlap shrubs and trees by hand.

4. Have students practice transplanting annuai seedlings. Pay close attention to the number of ilats they
transplant per hour and the quality of the transplanting.

S. Have students distinguish among Jifty-7's, Jifty-Q's, cell packs of different sizes. and peat pots.
6. Have students prepare soil and line ou?* nursery stock either in the school nursery or ata local nursery.

7. If you do not already have one, develop a nursery at the school. Use cuttings or se dlings obtained
with propagation practices studied. Develop a continual production program.

8. Visit a nursery and observe practices used, including staking pruning, transplanting, lining out, etc.

9. Invite an irrigation expert to speak on watering g ractices and methods of conserving water in the
system.

10. Attend a trade show and view various types of nursery machinery and equipment.
11. Purchase nursery liners and transplant them into the nursery field or into containers.
12. Contract to prune a homeowner's landscape plants.

13. Contract with a local nursery to dig and ball-and-burlap evergreens.

14. Prune various types of trees and shrubis in the schooi landscape or at home.

SAMPLE INTEREST APPROACH

Show students a series of plants varying in size from transplant stage to final size in large. final
container. Point out that these are some of the stages of growth and development of the plant from
propagation until it is ready for sale.

Have students teil when each change of container is needed. When students cannot explain this
clearly, make the point that they need to know more.

Ask the class "Wr_'ly not just plant the transpiant into the final container to oegin with?” Develop a
discussion of why this is not done.
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NAME __

KEY QUESTIONS FOR CHAPTER 6

PART 1

Transplanting

1. How are annuals transplanted? (page 126)

2. When are annuals transplanted? (page 126)

3. What types of containers are used for growing annuais? (page 126)

4. How are liners transplanted into the field? Give § steps. (pages 127, 129)

1
2)

3) e —

4)

5) -

S. What are the advantages of using Jiffy-7's? (page 126)

6. Why is it important to “harden off” anruals? (page 127)

_ Staking
7. Why are nursery plants staked? (page 130)

8. How are nursery plants staked? (pages 130-131)
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PART 2

Pruning

1. What is apical dominance in plants? (page 132)

NAME

2. How are shade trees pruned? {page 134)

3. How are deciduous shrubs pruned? (pages 134-135)

4. ke~ are narrowleat evergreens pruned? (page 136)

5. How are broadieaf evergreens pruned? (page 136)

6. How are roses pruned? (pages 136-137)

7. What is an espalier? (pag2 138)




NAME

6-5

PART 3

Irrigation

1. What is irrigation? (page 140)

2. What is the most popular type of irrigation system used by nursery operators? ipage 140)

3. What is the ru.e-of-thumb for watering established nursery fieid stock ? (page 141)

4. How does watering of container plants differ from watering of field stock? (pages 140-141)

Harvesting

5. How is bareroot stock harvested? (page 142)

6. What are the advantages of harve_sting plants by the bail-and-buriap method? (page 143)

7. Which is better — the bareroot method or the ball-and-burtap method? Why? (pages 142-143)
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NAME
PART 4

Tools and Equipment

1. Name some of the hand toois used in a nursery. (pages 146-149)

2. How does a shovel differ from a spade? (pages 148-149)

3. What are the most common uses of tractors in a nursery? (page 149)

4. Why is tractor safety important? (page 149)

5. List ten ways to avoid accidents with tractors. (nages 148-15G)

1)

2)

3)

4)

S)

6)

7)

8)
9)

19)




NAME
TERMS TO REMEMBER - Chapter 6
PART 1

Match each term from the technical vocabuilary list beiow with .3 correct gefirition. Fill in each blank with the
appropriate word. If you need heip, refer to the pages {(given in paren‘neses) in Cha.ter 6 of The Nursery Worker.

Technical Vocabulary

annual liner

apical dominance oilstone

espalier seeding

hone shovel

hybrid tea spade

leggy transplant '

1. Tall and spindly. (glossary)

2. Term used to describe the suppression of side shoot developm it
when the apical (tip) bud on a stem is present. (page 132)

3. A plant trained to grow decoratively along a railing or trellis.
(page 138)

To sharpen a knife. (page 147)

o »

A device ‘‘=ed to sharpen a knife. (page 147)

To shift s from one container to another. (page 126)

»

— 7. Ahan- ¢ +isting of abroad scoop. ora more or less hollowed
outbia. . with 1andie. Used to lift and throw material. (page 148)

8. A digging toci adapte. .~ being pushed rt> the ground with a
foot. {rage 148)

9. Rose plants which produce large flowers singly. (glossary)

10. Planting seeds. (glossary)

11. A piant that compietes its life cycie in or.e year. (page 132)

12. A young plant placed in a 1iald row. (page 127)
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NAME

TERMS TO REMEMBER - Chapter 6

PART 2

Match each term from the technical vocabulary list below with its correct definition. Fill in each blank with tha
appropnate word. It you need heip, refu: to the pages (given in Parentheses) in Chapter 6 of The Nursery Worker.

arbaorist Jifty-7

auxin leader
bedding piant limbing up
cane ining out
grandiflora nechanization
hardening off perennial

Technical Vocabulary

P D

e

o

©® o N

10.

11,

12

. A pruning process by which lateral branches that have sprouted

naar the ground are re moved. (pags 133)

A pian: that continues to live from year to year. (glossary)

A specialist in the care and maintenance of trees. {page 134)
The process of placirg young plants in rows in a fieid. (page 127)
A chemicai or growth hormone found in plants. (page 132)

A herbaceous piant, generally annual, grown for outdoor garden
use. (page 126)

A rose st2m. (page 136)
The primary or terminal shoot of a plant. {page 134)

The process of acclimating plants to outdoor corditicns.
(page 127)

A rgse plant which produces large flowers in clusters on the rose
stems. (page 137)

A compressed peat pellet which combines the functions of a pot
and potting soil in one unit. (page 126)

The process of replacing human labor with ecuiprent. (page 170}
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LETTER MAZE 6
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L
T F
MECHANIZATION

OILSTONE
PERENNIAL
SEEDING
SHOVEL
SPADE
TRANSPLANT
TRELLIS
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aze. "hey may be written across. down. or diagonally. When you
FJIJAUVP B AWMLY
al
L
LEGGY
LINER

BEDDING PLANT

CANE
GRANDIFLORA

ARBORIST
HONE

ANNUAL
APEX
AUXIH
ESPALIER
LEADER

The 20 words listed below are hidden in the letter m

find a word. circle it.
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Crossword Puzzie 6- Clues

ACROSS Clues

S.

18.

19.

20.

23.

24.

A plant that continues to live from year to year.
{glossary)

. Amateriatin #nich the roots of newly dug trees

are sometimes wrapped. (page 143)

. Ayoung piant grown in a field row. (page 127)

. A plant growth hormone. (page 132)

A ______ tea rose is generaliy pruned
before spring qrowth begins. (page 137)

. A specialist in the care and maintenance of

trees. (page 134)

. To move a piant from one containeroriocation

to another. (page 125)

A scooplike tool or implement used for lifting
and throwing materials such as soil. (pages
148-149)

The woody stem of a rose s'ant. (pages 136-
137)

A plant which completes its life cycle in one
year. (page 132)

. A method of training plants to growin a special

form. (page 138)

A type of rose whict ears many flowers on
each stem. (page 137

A device used tr sharpen knives. (page 147)

DOWN Clues

1.

2.

o)

11.

12.
14.

17.
20.

$ 21

Another term for annual plants in the garden
(2 words). (page 126)

The central stem or branch of a piant.
(glossary)

. Tall and spindly. (glossary)

. The process of using machinery to replacs

personnel whenever possibie. (page 130)

. A plant from which all growing medium or soi;

has been removed. (page 142)

. A piece of power aquipment often used in

nurseries. (page 149)

Plants which ose their leaves at the ¢nd of the
growing season. (glossary)

A tray for carrying plants. (pages *25-126)

The food-manufacturing process of plants
(page 133}

Plamting seeds. (' .2ssary)

Wher the tip bud from a stem is remaoved, the
side buds will begin to grow. Removing the tip
bud ailso ramoves dominance.
(page 132)

A sharp digging too: ¢ can be usad to cut
feeder rocts. (pages "~ %-143j

273
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NAME
STUDENT EXERCISE 6-A
TRANSPLANTING SEDDING PLANTS

Seedlings are very fragile. You must be careful when transpianting them. Carelessness and rougn
handling will result in a large number of dead plants. In this exercise you will learn how to transpiant
pedding plants successfully.

MATERIALS:

seedlings

labels

dibbie

watering devices
waterproof markers
sterilized potting soii -
empty flats and packs Figure 6-1. Making a hole for the seedling.

PROCEDUERS:

1.

w

® N o e s

10.

11,

12.
13.

14,

16.

Ask your instructor what plants are to be used in this exercise and hov: many flats are to be
transplanted.

. Locate the area in which you are to work.

. Move the containers, labeis, and ¢lats to the pottirig area. Be sure there is anough moistened, sterilized

poting soil to compiete the job.

. Assembile the flats and packs you will need.

Take the assembled flats and packs to the potting bench and fill the | weling s3il.

. Take the filled flats to the transplanting area.
. Determine the type of plant and variety name of the seedlings you will be transpianting.

. Label each flat with the following information: (1) type of bedding plant, (2) vanety, and (3)

transplanting date.

. Gently remove the seedlings from the propagation fiat. Do not remove more seedlings than you can

grade and transplant in 13 minutes. If root systems dry out, the plants wiii die.

Before transplanting, itis importantto grade the seedlings for uniformity. If one or two of the seedlings
in a pack are half as tall as the others, the finished product wil' also be uneven and less artractive.

Using an empty flat, transfer the graded seeqlings to the transplanting area. Place the seedlings in
front of you at the front ecge of the table.

Place the filled fiat in front of you.

Pick up the dibble and with the sharp end make an inch-deep hole in the middle of each caii of tr.e filled
flat (Figure 6-1).

Hoiding a seedling gently in your hand. and with the aid o*a dibble. puta seedling ineach zell (Figure
6-2). Be careful that the seraling is not planted too deep. Also mak~ sure that all the rocts are Surieg-

Continue until ail the cells of ti12 fiat are filled.
Place the transplanted fiat in the greenhouse and water it immediately (Figure 6-3). Be careful not .0

wash the seedlings out of the packs. e oon
L - .
<31 {continued)



Student Exercise 6-A {continued)

6-13

Figure 6-2. A seedling in the center of each call.

Figure 6-3. Watering the transplanted seedlings.

EVALUATION:

1.

Y

. Seedlings were planted at the proper depth.

. All flats were watered and placed at the correct bench iocation.

Seedlings wers handled carefully.

Seedlings were correctly graded.

All flats were correctly labeled.

The assigned number of flats w. , completed.

FINAL GRADE _




NAME
STUDENT EXERCISE 6-8
TRANSPLANTING CUTTINGS

Transferring rooted cuttings to pots and other containers is the finai step inany prcpagation program. in
this exercise you will seleci iants that have formed roots and transfer those cuttings to containers.

MATERIALS:

* rooted cuttings

* empty flats

® pots or other containers
* potting soil

® watering devices

® labels

PROCEDURE:
Note: Many plants have very fragile root systems. You must handie cuttings gently at all times.
1. Determine the date the cuttings were made. Most herbaceous cuttings take 14 to 21 days to root.

2. Gently pull on the top of the cutting. If it seems to “tug back,” it is rooted. Use the test on several
cuttings in the flat. If over half "tug back,” the fiat is ready to transplant.

3. Carry the flats to the potting area. Your instructor will tell you what type of pots to use.

4. The potting area should be set up for efficiency. Place the fiat of rooted cuttings to the right of the soil
pile. The pots should be piaced siightly to the ieft and on top of the soil pile with several empty fiats to
your left (Figure 6-4).

5. Remove each cdtﬂng from the propagation fiat by carefully sliding a fiat tool unc er the cutting while
gently holding and litting the tor of the cutting with your firigers.

6. Do not remove more cuttings than you can pot in fifteen minutes. If roots ¢n out, the plants are dead!

7. Fick up a container with your left hand and SCO0p in soil to fill the container approximately one-third
fuil.

8. Pick up a cutting with your right hand and insert it in the pot (Figure 6-5).
9. With your left hand fiil the contziner to the top.

10. With the thumb and forefinger of each hand, gently firm the soil in the containeraround the basz of the
cutting (Figure 6-6).

11. Transfer the potted cuttings to an empty flat at your left. When the fiat is full, transfer it to the
greenhouse and water it.

Figure 6-4, Pctting area set up for effiC}engy,.

54

(continuec)
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Student Exercise 6-8 (coniinued)

Figure 6-5. Inserting a cutting into a pot. Figure 6-6. Firming the soil around the cutting.

EVALUATION:

The student:

1.

[\

LAl

. Set up the potting area for efficiency and speed.

Determined which cuttings were well rooted.

Removed cuttings from the propagation flat with no root damage.

Used an acceptable technique in potting the cuttings.

Watered the potted cuttings within 15 minutes of patting.

FINAL GRADE
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NAME
STUDENT EXERCISE 6-C
PRUNING TERMINOLOGY

Pruning is the remcval of certain plant parts to improve the plant in some wa- Row tariscape
ornamentals need pruning to improve their appearance and to maimtain their heaith a~:: Sger o prune
correctly, you should understana the pruning terms used i references and Dy nursery workars. You
should also be able to identify the various parts of the piant which are normally pruned.

MATERIALS:

* sharp #2 pencil with eraser
* saveral pieces of notebook paper
* pruning references

PROCEDURE:
Oefine the followira terms as they reiats to pruning.

1. bieeding

2. broadleaf evergreen

3. candle

4. central leader -

5. croteh

6. deciduous

7. dormant

8. drop crotching

9. heading back

10. lateral

11. narrowleaf evergreen

{continuec)

(A
oo

5H




Student Exercise 6-C (continue)

12. pluck pruning

13. shearing

14. sucker

13. terminal

18. thinning

17. wound

18. wound dressing

EYALL .TION:

All eeing terme wers adequately defined.

256

FINAL GRADE



NAME

STUDENT EXERCISE 6-0

PAUNING YOUNG DECIDUOUS TREES
Early pruningto directthe growthof young trees is very important. However, there should be only enough
pruning done to direct the, tree’s growth and correct structural weaknesses. For greatest strength.
branches selected as permanent branches must have wide angles of attachment with the trunk (Figure
6-7). In this exercise you will prune trees according to the procedure outlined beiow.
MATERIALS:

® hand pruning shears
® |eather gloves
® |lopping shears

Safety notes ©n hand pruning shears;

1. Keep shears latched or closed when the, - natir gse.

2. Keep free hand away from cutting edges wr.sn shears are in use.

3. Do not overstress shears by trying to cut materiais too large for the tooil.

4. Do not cut wire or uther materials with the shears.

PROCEDURE:
1. Select and assembi2 the tools and materiais needed to do the job.
2. Determine the natural form of tha tree at maturity (Figure 6-7). ‘
3. Remove any branches that have narrow angles of attaciiment (Figure 6-8).
4 Remove any broken, damaged, dead, diseased, or insect-infested branches.
Note: When pruning diseased plants, disinfect ail shears and saw blades after each cut to . cent
ts‘;:‘glesafding disease to heaithy plants. Aicohol or 2 chlorine bleach can be used to disinfect praing

5. Remove any branches that are too close together ‘Figure 6-8). Branches should be at least 8 inches
apart (Figure 6-10). {26-24 inches apart is ideal.)

N 2/

Figure 8-7. A branch with a wide, strong angie of Figure 8-8. A branch with a narrow. weak angle ot
attachment and plenty of room to grow. attachment. It may split off as the tree gets larger.
(continued)
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Student Exercise 6-0 (continued)

/72

’ o
& N

Figure 6-9. Branches clustered together procuce a weak Figure 6-10. Permanent branches should be spaced
spot that may break apart during a storm. at 'east 8" aparn. the closer ones pruned.
6. Prune branches so they are not one above the other. Radial branch distribution should allow 5 to 7

7.

eermanent branches to fill the circle of space around :he tree.

Prune laterals that are too close or vigorous; this Kee("s them from competing with the leader or
terminal arowth.

. Prune back lang branches to a side bud or side branch to shape the tree.

Remove clippings. Clean and store tools.

EVALUATION:

1.

N e e s e N

- All broken, damaged, dead. diseased, or insect-infested growth was removed.

The correct toois for the pruning job were selected. _____

The natural shape of the plant was maintained.

Branches with narrow angles of attachment were removed.

Branches were removed so that good radial branch distribution resuited.

Long latera! branches we-a pruned back to side bud or branch.

Work area was cieaned up and toois were stored propetly.

FINAL GRADE __
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NAME
STUDENT EXERCISE 6-E
PRUNING LARGE LIMBS

Limbs that are dead, weak, diseased, or insect-infested beyond repair should be removed. It is important
to follow the proper procedure when remaoving large limbs. If the tree is injured or a stub is left, the
resulting wound heals slowly {if ever). Disease organisms may enter the weakened tree, possibly leading
to its death. In this exercise you will remove a large limb from a tree, making the propercutsasoutlinedin
the procedure below.

MATERIALS:

® hand pruning saw
¢ power chain saw

Satety notes for using a power chain saw:

1. Wear safety cicthes (gloves, goggles, and helmet). DO NOT wear 100se clothing.
2. Inspect chain and make sure equipment is in top condition before starting.
3. Before starting, be sure feet and legs are clear of the cutling chain.
4

. Keep BOTH HANDS on the saw at all times to maintain proper control of the saw when itis running.
OO NOT carry the saw when it is running.

o

Do not fiil the fuel tank of the saw on turf or around the cutting area.
6. Keep thi2 saw free of sawust and flammatle materials.
Safety notes for using a hand pruning saw:
1. Always carry and store the saw in a scabbard.
=. Do not force the saw. It will cause buckling.
3. Keep hands free of the blade.

4. Store the saw in a clean, dry place.

PROCEDURE:

Note: Removai of large limbs introduces safety hazards which were not present in other pruning jobs.
Therefore DO NOT proceed with this exercise unti you are told to do so by your instructor.

1. Select and assemble the necessary tools and equipment.

2. First, measure angles above and below the limb to determine the correctangle for the final cut {Figure
6-11).

3. Make the first cut on the underside of the limb. This will prevent stripping of the bark. Make this cut
about 1%z inches to 2 inches deep.

4. Make the second cut on top of the limb 1 inch or 2 inches further out on the limb from the first cut
(Figure 6-11). Cut until the limb is remove-.

§. Now make the final cut to remove the stub (Figure 6-12). Be sure not to cut off the callus collar.
6. Clean up all debris from the site.

7. Clean and store all equipment.
(continued)
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Student Exercise 6-E (continued)

2nd cut

13t cut

Figure 6-11. Positions of first and second cuts made ta Figure 6-12. To deterrnine carrect angle of final cut,
remove a large limb. bisect angle A and angie 8. Then cut from paint A to
point 8.

EVALUATION:

1. Corrzct tools for completing the job were selected.

2. The first cut was properly made on *he underside of the limb.

3. The second cut was made in the proper |ocation so that bark stripping was not a probiem.

4. The $tub was cleanly and neatly removed.

5. All debris was removed from the work site. All tools and equipment were cleaned and stored.

FINAL GRADE

230
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NAME
STUDENT EXERCISE 6-F
PRUNING DECIDUOUS SHRUBS

Deciduous shrubs often need pruning to improve their appearance. Pruning promotes compact growth,
develops natural form, and removes dead, diseased, and insect-infested wood. For plants that bloom in
mid-summer, pruning is done before growth starts in early spring. Spring flowering shrubs are pruned
right after flowering. Most deciduous shrubs need some maintenance pruning each year. In this exarcise
you will demonstrate your ability to prune deciduous shrubs properly.

MATERIALS:

¢ pruning shears
¢ leather gloves
* knife

¢ |eaf rake

Safsty notes 61 hand pruning shears:
1. Keep shears latched or closed when not in use.
2. Wher in use, keep free hand away from cutting edges.
3. Do not overstress shears by trying to cut material that is too large.
4. Do not cut wire or other materials.
PROCEDURE:
1. Assemble the necessary tools and materials.

2. Identify \he naturai shape of the piant (Figure 6-13).

creeping spreading vase- rounded pyramidal upright columnar
shaped

Figure 6-13. Growth habits of deciduor:s shrubs.

. Cut any dead plant parts back to a healthy bud or side branch when using hand pruning shears.
. When two branches rub together, remove the less desirable branch.
Remove any broken, diseased. or insect-infested growth.

. Cut back any extra long growth that distracts from the natural plant form.

N oo s ow

If there are isolated. new, strong shoots from the base, cut off the tip of these 18 to 24 inches from the
ground to encourage branching. This will help keep the plant's natural shape.

[ 2]

. Remove clippings from the job site.

9. Clean and store tools.

(continued)
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Student Exercise 6-F (continued)
EVALUATION:

1. The shrub was pruned to its natural shape.

2. All undesirable branches (crossed, broken, diseased, or insect-infested) were removed.

3. The plant was properly shaped and thinned.

4. All debris was cleaned up. Tools and materials were properly clieaned and stored.

FINAL GRADE
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NAME
STUDENT EXERCISE 6-G
PRUNING NARROW - LEAF EVERGREENS

There are two types of narrow-leaf evergreens - spreading and upright. In this exercise you will learn to
prune both types.

MATERIALS:

® hand pruning shears
® |eather gloves

® knife

¢ |eaf rake

Safety notes on hand pruning shears:

-—

. Keep shears latched or ¢losed when not in use.

Ny

- When in use. keep free hard away from cutting edges.

. Do not overstress shears by irying to cut material that is too large.

H W

. Do not cut wire or other materials.

PROCEDURE:

1. Select and assemble the necessary tools and materials.

2. Identily the natural shape of the plant.

3. Cut any dead p’ant parts back t0 a healthy bud or side branch using hand pruning shears.
4. Remove any broken, diseased, or insect-infested growth.

S. Cut back any long growth that distracts from the natural plant form (Figures 6-14 and 6-15).

L. s -
RN S .

Figure '6-14. Pruning of long upper branches of Figure 6-1°_ Lateral view of proper pruning so the lower
spreading evergreens. branches are not shaded.

6. Thin ou;and shape the piant by cutting bacx % to % of the naw growth (Figure 6-18). Use hand pruners
or a knife.

7. F;movesm u7l§iple leaders on spruce and pine, Leave the best leader to deveiop into a newsingie leader
igure 6-17).

8. On a central leader that is too long, cut back to a lower bud. This bud will then become a new leader.

9. Remove clippings from job site.

10. Clean and store equipment.
quip 293
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Student Exercise 6-G (continued)

Figure 4-18. Pruning of yew branches. . 7

Figure 6-17. Pruning of spruce or pine leader.

EVALUATION:
1. The shrub was pruned to its natural shape.

2. All undesirable branches (crossed, broken, diseased, or insect-infested) were removed.

3. The plant was properly shaped and thinned.

4. All debris was cleared up. Tools and materials were properly cleaned and stored.

FINAL GRADE

294
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NAME

STUDENT EXERCISE 6-H
PRUNING BROADLEAF EVERGREENS

Broadieaf evergreens such as rhododendron, holly and boxwood need little if any pruning. The most
important practice is the removal of spent flowers. Such removal results in greater growth ¢f the plant and
production of more tlower buds for the next year. However, piants which produce fruitfollowing flowering
should not be pruned. The fruit should first be allowed to develop. In this exercise you will demonstrate
your ability to prune these evergreens properly.

MATERIALS:

» hand pruning shears
¢ knife

PROCEDURE:
1. Select and assemble the necessary tools and materials.
. Identity the natural growth habit of the piant.

2
3. Cut any dead piant parts back to a bud or side branch using the hand shears.
4. Remove any broken, diseased, or insect-infested growth.

5

. Double check the piant variety to make sure that removing spent flow:2rs will not destroy fruit
production.

If appropriate, remove spent fléwers. Snap them off with your fingers or cut them off (Figure 6-18).
Carefully shape the piant if necessary.

Remove clippings and debris from the work site.

© ® N o

Clean and store equipment.

EVALUATION:
1. The shrub was pruned to its natural shape.

2. All undesirable branches (broken, diseased, or insect-infested) were removed.

3. Spent flowers were removed.

4. All debris was cieaned up. Tools were properly cleaned and stored.

FINAL GRADE

oo
e,
a1l
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NAME
STUDENT EXERCISE 6-I
PRUNING HEDGES

Creating a hedge requires close spacing of shrubs at planting time and a special type of pruning. A hedge
should be level on top and broader at the base than at the top. For a full hedgeitis important thatsunlight
be able to reach the lower portion of the plants. Pruning should begin when plants are small. They should
be cut back a littleeach time to increase density and attain the desired shape. It may be necessary to prune
two or three times during the growing season. In this exercise you willdemonstrate your ability to prunea
hedge.

MATERIALS:

hand hedge shears
electric hedge shears
hand pruning shears
leather gloves

knife

leaf rake

wooden stakes
string

® & & 0o 0 o o ¢

Satety notes on hand and electric hedge shears:
1. Remove all foreign material from the cutting area.
. Make sura the equipment is in safe operating condition.

2
3. Check that cutting surfaces are clean, dry, and well sharpened.
4. Wear gloves while operating or cutting.

5

- Do not cut wire or other materials.

PROCEDURE:
1. Select and assemble tj;2 necessary tools and materials.
2. Determine whether the hedge is deciduous or evergreen.

3. If necessary, place wooden stakes at each end of the hedge. Stretch strings the length of the hedge at
the desired teight to serve as guides and insure uniformity.

4. Cut any dead or broken branches back to a bud or side branch.

S. Prune formal and informai hedges to desirea sapes (Figure 6-1 9). 8e careful! To obtain a particular
shape, think first how you want the hedge to ook when you are finished. Then start pruning.

6. Prune the base wider than the top. Remove excessively wide side shoots which destroy the lines.

Figure 6§-19. Forms of hedges pruned to insure good dense growth from top to bottom.

(continued)
296
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Student Exercise 6-1 (continued)

7. Remove clippings, stakes, and strings from the site.

8. Clean and store all equipment and materials.

EVALUATION:
1. The top of the hedge is straight and even.

2. The base of the hedge is broader than the top.

3. Excessively long branches were removed from the sides.

4. All debris was cieaned up. Tools and rmateriais were cleaned and stored.

FINAL GRADE
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STUDENT EXERCISE 6-J
PRUNING ROSES

Roses need pruning to control size, to tidy up their appearance, and to improve health, growth habits,
and bloom.. Pruning methods vary according to the type of plant. Frost-injured wood on any piant
shouid be removed to the first green bud or to a point where the bark is healthy. There is much
controversy about the proper time and way to prune roses. Most experts agree that hybrid teas,
floribundas, polyanthas, and grandifioras should be pruned in early spring to insure maximum flower
production in the summer. Climbing roses should be pruned immediately after flowering to prevent
removal of tlower buds for the following year. In this exercise you will demonstrate your ability to
prune roses.

MATERIALS:

* hand pruning shears
* |eather gloves

Safety notss on hand pruning shears:

1. Keep shears latched or ciosed when not in use.

2. When in use, keep free hand away from cutting edges.

3. Do not overstress shears by trying to cut material that is too large.

4. Do not cut wire or other materials.

PRQCEDURE:

1. Select and assemble the necessary toc!s and materials.

2. Remove all winter-damaged or dead wood. Gt back at a 45° angle to the first live green bud pointing

towards the outside of the plant.
. Remove all zanes that are smaller in diameter than a pencil.
Open up the center of the bush by removing all branches that cross through the center.
. Remove one of two canes which are rubbing.
Remove any broken or damaged canes.

Clean up all clippings from the job site.

I S N

Clean and store equipment.

EVALUATION:

1. All winter-damaged wood was cut tack to live green buds.

. All small canes were removed. _—

. All damaged or rubbing canes were removed.

2

3. Th~ center of the bush was opened up.
4

5

- All clippings and debris were removed from the work site. Tools and aquipment were

clieaned and stored.

FINAL GRADE
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STUDENT EXERCISE 6-K
PRUNING VINES

Vines usuaily need pruning to limit growth, to thin stems and branches, and to rermove dead or damaged
wood. Some vines grow so fast and thick that considerable pruning may be needed. Other vines need little
pruning. Most vines may be pruned in the winter. You will demonstrate your ability to prune these vines

properiy.

MATERIAL 5:

® hand pruning shears
¢ |eather gloves
® leaf rake

PROCEDURE:
1. Select and assembie the Necessary toois and equipment.
2. Cut dead, diseased, and damaged vines back to heaithy wood.

3. Cut back any branches that interfere with other plants or objects. Cut below the point of interference
or back at the junction with the main stem.

. Prune out the top one-third of overgrown or eiongated stems.

4
S. Prune one-third or more of the oid mature stems that are declining in vigor.
6. Clean up all clippings from the job site.

7

. Clean and store equipment.

EVALUATION:
1. All dead, damaged and diseased wood was removed.

2. The plant was pruned back to within desired bourndaries.

3. All clippings and debris were removed from the work site. All tools and equipment were cleaned and

storeq.

FINAL GRADE
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NAME
STUDENT EXERCISE 6-L
HARVESTING NURSERY STOCK

Many nursery plants are harvested by the balling and buriapping method. With this method plants are
dug with soil balls attached to the root systems. The soil ball is then wrapped with burtap. In this
exercise you will harvest nursery stock using the balling and burlapping method.

MATERIALS:

® spade

¢ twine

¢ burlap

® nursery pinning nails

PROCEDURE:

1. Locate the plant to be harvested.

2. Loosely wrap the plant wi*."_f‘ twine to keep branches out of the way of diggers,
3. Remove debris from the tu, «t the soil dirgctly around and under the plant.
4

. Mark off the diameter of the ball with a spade. Remember that ball sizes should always be large enough
to insure a full recovery of the plant.

S. Cut some branching roots with a spade. Removal of these roots will not harm the plant if the root
system is large enough.

6. When the soii has been removed from around the ball, place two squares of burlap loosely around the
top ot the ball.

7. Secure the burlap around the ball and pin with nursery pinning nails.
8. Reach underneath the ball and cut the tap roots with a spade.
8. Once the tap roots have baen cut, tilt the ball. Then place the ball on the square of buriap.

10. Attach the bottom square of burlap to the sicie of the tilted bail. Once the buriap is securely attached,
tuck the remaining loose flap under the tilted ball.

11. Puli the flap of burlap ug and over the entire bottom of the bail. Fasten it around the remaining part of
the balil.

12. Remove the ball gently from the hoje.
13. Rope the bail for additional stability during handling.

14. Transport ball to permanent locatios..

EVALUATION:
1. Exercise was completed as directed. —_—

2. A materials and equipment used were cleaned and stored property.

FINAL GRADE
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STUDENT EXERCISE 6-M
WATERING

Watering crops is an important operation in a nursery. To be an effective nursery worker, you need an
understanding of the various types of irrigation equipment and irrigation practices used in different
growing situations. In this exercise you will gain some practical experience in waterin, crogs.

MATERIALS:

® hose
* breakers
® crops to be watered

PROCEDURE:
1. Select crops in various stages of maturity.

2. Select appropriate watering equipment for each crop. For exampie, seedlings are generally watered
with some type of fog or mist nozzle.

3. Determine the appropriate time to water the plants by observing the soil color and appearance, by the
weight of the container, or by touch.

4. Water the plants.

EVALUATION:
1. Appropriate irrigation equipment for each Crop was selected.

2. The correct time to water each crop was determined.

3. Plants were watered properly with sufficient water applied to drain through the containers.

FINAL GRADE
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NAME

QUIZ - CHAPTER 6

TRUE OR FALSE

Read each statement correctly. If the statement is false, circle "F.” If the statement is true, circle "T.”

U T T T R

H A H A 4 4 4

I I B

e T TS

E

BLL | I | B | T | I 1)

BLUI | I | S | T | T | ] m M M m m

BLLJ | e | B | R | |

-t

2
3
4.
S
6
7

®

11,
12.
13.

15,
16.
17.
18.
18.
20.

21.
22.
23.
24,
25.

Bedding plants must be transplanted only into plastic market packs.

. Plants must be removed from Jiffy-7's before transplanting.

- You should always handle seedlings by the stem, not the leaves.

Watering is a very important step in transplanting.

. Hardening off is the process of acclimating plants to outdoor conditions.
. Plants set out in the tield may be propagated only from cuttings.

. Fields must be adequately prepared before transplanting so that roots can develop prcperly

in the soil.
Plants shouid be planted deeply so that all air is excluded from the roots.
Newly planted material must never be fertilized.

Whips are unbranched tree shoots resulting from budded or grafted understocks of cutback
seedlings.

Most nurseries stake plants only if they absolutely need it.
Pruning is the selective remova! of plant parts.
A tree which has bean "limbed up” has had its lowar branches removed flush with the trunk.

If pruning is done too early in the growing season, the plant's food production is cut back
drastically.

When pruning, you should avoid leaving small stubs where healing may not take piace.
You should prune pines by pinching off 6 inches below the candle growth.

Evergreens should never be thinned out.

Deciduous vines never require heavy pruning or complete cutback.

Off-Shoot-0 is a chemical pinching agent.

Aiter the initial watering of newly planted stock, the soil should be allowed to dry out
completely.

In temperate regions harvesting usually begins immediately after the first light frost,
Most budding knives have a curved bjade.

It is important to sharpen budding knives regularly.

Spades are the most popular hand toot for cultivation and weed control.

Some large nurseries find it efficient to use helicopters for spraying.

({continued)
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QUIZ - page 2
MULTIPLE CHOICE

Read each item and decide which choice answers the question or completes the statement. Circle the ietter of the
carrect answer.

26.

27.

28,

29.

30.

31.

32,

33.

34,

36.

Bedding plants do best when growninatemperatwre degrees lower than that required for
germination. _

A 1to2 C. 15t0 20

B. 5to 10 0. 30

The correct size container for a plant should be based upon:

A, type of plant C. storage area available

B. size to which piant will be grown D. all of the above

Bedding plants should be transpianted as soon as the pair of true leaves develops.

A. first C. third
B. second ) D. fourth

The chemical responsibie for apical dominance is:

A. a pyrethroid C. an auxin
B. agar D. vermiculite

Which of the following is not a generai procedure to follow in pruning any plant?

A. Remove dead or broken branches.

B. Remove branches which cross.

C. Remove the central leader.

D. Remove diseased or insact-infested branches.

Rejuvenate old overgrown shrubs by:

A. cutting them back to the ground

B. removing the central leader

C. lightly thinning the top

D. snapping or cutting out dead flowers

Spring flowering shrubs such as forsythia should be pruned:

A. soon after flowering C. in autumn
B. in late summer D. in mid-winter

Hybrid tea roses should be pruned:

A. before spring growth C. in Jater summer
8. after spring growth O. in early autumn

Plants trained to grow decoratively along a railing or trellis are called:

A. whips C. liners
B. bridge grafts D. espaliers

9. A simple rule-of-thumb for watering established field stock is to apply:

A. 1inch of water every day C. 1inch of water every 10 days
B. 1inch of water every 5 days D. 5 inches of water every week

Which of the following is an advantage of balling and burlapping nursery stock?

A. The root system is relatively undisturbed.
B. Plants can be harvested almost any time of year.
C. Plants remain in a growing condition after harvesting.

D. All of the .
o] above (continued)
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QUIZ - page 3
37. Which of the following would probably net cause a tractor to overturn?

A. crossing a litch

B. keeping tractor in good mechanical condition
C. making a shar turn at high speed

D. hitting a hidden object

38. The most commonly used espalier is the . . .

A. dcuble cordon C. tiered cordon
B. double-U D. palmette

39. Forsythia, lilag, mockorange and spirea need to be pruned . ..

A. three months before flowering C. immediately atter flowering
B. during flowering D. in early autumn

40. Whizh of the following pruning procedures wouid resuit in a more natural plant appearance?

A. topping C. thinning
B. shearing D. wicking
41. An apically dominant plantis. ..
A. cne which must be shaped C. an evergreen shrub
B. one which has a main terminal D. none of the above

42. A hedge should be pruned so that . . .

A. the top is wider than the bottom C. the top and bottom are equal in width
B. the bottom is wider than the top D. none of the above

43. Which of the following types of nursery containers would probably break most easily?

A. market packs C. clay pots”
B. plastic pots O. metal cans

44. Which of the following is not an advantage of balling and burilapping?

A. Roots are relatively undisturbed.

B. There is less shock to the plants.

C. Plants remain dormant after harvesting.

D. Pants can be harvested aimost any time of year.

45. Pruning is needed to . . .

A. limb up trees so mowing is C. make an evergreen full and bushy

possible O. accomplish all of the above
B. create a desirable shape P he a

46, A major disadvantage of using hareroot plant material is . . .

A. It is lighter in weight than balled-and-burlapped stoci.
B. It is cheaper to ship than balled-and-buriapped stock.
C. There is greater shock to the pilant.

D. Both A and C.

47. The proper size container for nursery stock is based on . . .

A. the type of plant

B. the amount of time available for transp.anting
C. the storage area available

D. both Aand C
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ANSWER KEY - CHAPTER 6

Key Questions, Part 1 - page 6-3

TRANSPLANTING

1. Annuals should e transplanted carefully so as not to damage roots. If roots are matted together they can be
dipped in water to separate,

2. Annuals are transplanted as soon as the first Qair of true leaves develops.
3. Annuals are grown in peat strips and pots, plastic pots, market packs, Jifty-T's, and sometimes clay pots.
4. To transplant liners into the field properiy:

(1) Land should be adequately prepared before transpianting.
(2) Plants should be set at the proper depth.

(3) Soil shculd be packed around the transplants.

(4) Transplants should be watered immediately.

(5) Transplants shouid be fertilized as soon as possible.

S. Jifty-T's combine the functions of a pot and potting scil in one unit. The entire pellet containing the root system
can be pianted in the ground. thus avoiding transpiant shock.

6. Annuals are “hardened off” to acclimate plants to outdoor conditions.
STAKING
7. Nursary plants are staked so they will grow straight and, in some cases, to prevent bud biow-off.

8. Nursery piants are tied to stakes with plastic ties or twistems.

Key Questions, Part 2 - page 6-4
PRUNING

1. Apical dominance refers to a condition in which an auxin (chemical or hormone) prevents the growth of buds
below the apical (tip) bud. When the apical bud is refnoved, piants wiil branch.

2. Shade trees should have removed from them atiy branches which interfere with foct or vehicie tratfic. Tops
shouid be thinned to provide internal branches with light. The central leader is generally not cut. When possibie,
two small cuts are made. foliowed by a large cut.

3. Deciduous shrubs shouid be thinned by cutting back branches selectively. Generally they are pruned shortly
after flowering.

4. Narrowleat evergreens are cut back in early spring prior to growth. Pines are pruned by pinching off in the middle
of the candle growth. Thinning is needed occasionally.

5. Relatively little pruning is necessary with broadleat evergreens.

6. Rose canes are cut back as little as necessary, generally before spring growth. Climbers are pruned after
flowering.

7. An espalier is a piant ' -ained to grow decorativeiy along a railing or trellis.

Key Questions, Part 3 - page 6-5
IRRIGATION
1. Irrigation is the practice of providing supplemental water to plants.
2. Sprinkler irrigation is most often used by nursery operators.
3. Apply one inch of water every ten days.
4

. Different types of nozzies are used to water container stock. Also, since there is less soil incontainers. piants must
be watered more frequently. (continued)
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Answers (continued)

HARVESTING
5. Bareroot stock is generally harvested mechanically, then tied in bundles.
8. Advantages of B & B piants include:

(1) The root system is relatively undisturbed.

(2) Plants can be harvested aimost any time of the year.
(3) Plants remain in growing condition after harvesting.
(4) There is less shock to plants at transplant time.

7. Neither method can be considersd better. There are times when one method is preferred over the other.
Generally, B & B plants suffer less shock than do bareroot plants.

Key Questions, Part 4 - page 6-§
TOOLS AND EQUIPMENT

1. Hand tools used in a nursery inciude: budding knives, pruning knives, grafting knives, hand pruriing shears, hoes,
hand cultivation tools, shoveis, and spades. .

2. Spades aresharp. They are used to cut feeder roots when digging plants. Shovels are used primarily for lifting and
moving soil, ete.

3. Tractors are used for tilling, raking, planting, harvesting, fertilizing, mowing, shredding, spraying, aerating, using
a dozier blade, and moving snow.

4. Tractor safety is important because a tractor can be dangerous when not used properiy.
5. Accid=nts with tractors can be avoided by:

(1) Backing out, it possible, when stuck in a hole or soft spot.

(2) Avoiding steep banks.

(3) Keeping the drawbar at the recommended height.

(4) Driving slowly when vision is limited or when on rough ground.

(5) Slowing down before turning.

(6) Staying alert when driving on the highway.

(7) Keeping the i0ad ciose to the ground when maving the tractor and using adequate wheel weights.

(8) Always operating with the PTO shieid in place and shutting off the power before dismounting from the tractor.
(9) Carrying only the driver — never any riders.

(10) Keeping the tractor in qood mechanical condition.

QuIZ
True or Faise - page 6-33 Muitiple Choice - page 6-34

1. lalse 14. true 26. B 37. B

2. faise 18. true 27.D 38. 8

3. faise 16. faise 28. A 33. C

4. true 17. faise 29. C 40. C

5. true 18. faise 30. C 41. 8

6. faise 19. true 31. A 42, 8

7. true 20. true 32, A 43. C

8. false 21. true 33. A “, C

9. faise 22. true 34. D 45. D

10. true 23. true 35. C 46. C

11. true 24. false 36. D 47. D

12. true 25. true

13. true

Terms to Remember, Part 1 - page €-7 Terms to Remember, Part 2 - page €-8
1. leggy 7. shovel 1. limbing up 7. cane
2. apical dominance 8. spade 2. perennial 8. leader
3. espalier 9. hybrid tea 3. arborist 9. hardening off
4. hone 10. seeding : 4. lining out 10. grancifiora
S. ocilstone 11. annual 5. auxin 1. Jitty-7
6. transplant 12. liner 6. bedding piant 12. mechanization
' (¢ontinued)
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Answers (continusd)

Crossword Puzzie 6 - page 6-11 Latter Maze 6 - page 6-9
ACROSS DOWN

s e e e e e e e e e e e e e MLCmwaN! 2&aT! 9N L]
5. perenn|a| 1. beddlﬂg plants ............... S e e :!
a.puﬂap 2. leader B
9. liner 3. leggy : R RS R ST R RS
10. auxin ‘ 4. mechanization RV PRI aI¥i;
13. hybrid 6. bareroot B LS
15. arborist 7. tractor RS SRS SRR LRI I
16 trdnsp‘ant 11.decidu°u3 ................. T ... t .
18. shovel 12. flat .'.'.'.'.'.'Z.'.'.'.'i.'.'.'i'.'é.'.'i.'.'.'.'.'f.‘.‘.'
19. cane 14. photosynthesis .'.’.'.'.'.'.'.'.'r'.‘.'Ir'.';'.'.'.'.';".'.'.'.'i.'.'.'.'
zo.annua‘ 17mding ....... é-l......c...‘.&..‘. .......
22. espalier 20. apical ZIZZi:i.iili.:::i.‘.fiiii#iZZZZZ
23. floribunda 21. spade IZZZZZ122.‘.3'.1222112122'.2?3'.222
24.0i|3t°ﬂ5 :..;l;ta ................
: ...'..".:g-x sra0eE. L.l
O I I
RREL . .0 ... ' .uoe.ow L
ganr, L P e e e e e e e
T . b v e v v oo
..... l...ﬂ-
a-l ................ N-
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GLOSSARY - Chapter 6

annual - a plant that completes its life cycle in one year.

apical dominancs - the apical (tig) bud causes a chemical hormone (auxin) to be produced in the plant. This
hormone prevents the growth of buds below the apical bud. When the apical bud is removed, the hormone
is no longer present, and the side buds will grow.

arborist - & specialist in the care and maintenance of trees.
auxin - a chemical growth hormone found in plants.

DeadIng piant - annuals, or plants handled as annuais, which are grown to transpiant size and then soid to
consumers who plant them directly in the outdoor landscape.

cane - a rose stem

deciduous - trees or shrubs which sked their leaves during the dormant (winter) season.
espailer - a method of training plants to grow decoratively along a railing, trellis, or wall.
flat - a tray for carrying plants.

floribunda - a type of rose plant with smaller blossoms than those of hybrid tea, but the blossoms may be
twice as numerous as those of hybrid teas. Aiso known as “sweetheart roses.”

grandifiora - a type of rose piant with large sing!s flowers like hybrid tea vicoms. Flowers are somewhat
smaller and more numerous than those of hybrid teas.

hardening off - a process of acclimating plants to outdoor conditions.

hene - a stone used for sharpening knives, etc.: or to shaipen a knife.

hybrid tea - a type of rose plant with large single flowers borne on long stems.

Jifty-7 - a compressed'peat pellet wh.ch combines the functions of a pot and potting soil in one unit.
leadar - the terminal or primary shoot of a plant.

leggy - spindly or elongated growth.

limbed-up - the process of removing Ia.tGral tree branches that have sprouted near the ground.
liners - young piants grown in rows in the field.

Iining out - placing young piants in rows in the field.

mechanization - the process of replacing human labnr with equipment.

oilstone - a whetstone used with 2il to hone (sharpen) toois.

perennial - a plant that continues to live from year to year. In cold climates, the tops may die, but the roots
and rhizomes persist,

seeding - sowing seed.
shovel - a long-handled scooplike implement used to lift and throw soil.
spade - a digc’ng tool, heavier than a shovel, adapted for being pushed inta the ground with the foot.

transplant - the process of shifting a plant from one container or location to another.
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NARRATIVES FOR TRANSPARENCY MASTERS - Chapter 6
T6-1 (Student Manual, pages 126-127)

Bedding piants can be transplanted into a wide variety of containers. Most nursery operators prefer
containers made cf lightweight plastic or moided peat. These containers are sold with the plants, so the
container price is included in the plant price.

Question: Why aren’t many bedding plants marketed in clay pots?

T6-2 (Student Manual, page 127)

Regardiess of whether the plant to be grown in a container is a seedling or a rooted cutting (liner), the
transplantii.g process is similar. Place tha soil mix directly into the can and fill it about 2/3 fuil. To remove
the plant from the pot, hoid the plant stem between spread fingers. Turn it upside down and strike the pot
rim against the edge of the bench to loosen and remove the plant.

" Question: How do you determine the correct size container to use?

T6-3 (Student Manual, page 132)

The apical or tip bud of a plant causes an auxin (chemical hormone) to be produced in.the piant. This
auxin prevents the growth of the buds below the apical bud. When the apical bud is pruned, the auxin is no
longer present in the stem and the lateral buds then begin to grow.

76-4 (Student Manual, page 134)

Thiis figure illustrates the proper cutting technique to use when pruning piants.

T6-< /Student Manual, page 134)
If possible, make two smail cuts followed by one large cut when removing limbs over 4 inches in diameter.

Question: Why should you make three cuts when pruning large limbs?

T6-6 (Student Manual, pages 134-135)

When pruning shrubs, don't simply trim back the top. Itis important to thin out the plant by cutting back
the branches selectively. Cut ¢ff these branches where they are attached tc the trunk or main stem.

Question: Why shouldn’t you simply trim back the top?

T8-7 (Student Manual, page 135)

To rejuvenate old overgrown or unheaithy daciduous shrubs you can cut them back to the ground in jate
winter. Exampies of shrubs which can be pruned in this way are forsythia, lilac, mockorange, and spiraa.

Question: Why is winter the recommended time for-this procedure?
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Narratives tor Transparency Masters {continued)
T6-8 (Student Manv:al, page 135)

Itis difficuit to prune firethcrn without eliminating last year's fruits, plus flowers and fruits for next year.
Annual light pruning insures flowers and fruits each year.

Question: When shou!d shrubs such as firethorn be pruned?

T8-9 (Student Manual, uage 135)

Snap or cut out dead flowers of rhododendron, being careful not to darnage new growth. This will insure
optimum flowering for the next season.

Quertion: WWhat are some other shrubs which should have their flowers removed to insure flowering the
following season?

T8-10 (Student Manua!, page 136)

Yearly pruning is needed to maintain a cempact hahit in narrowleaf evergreens. Cut back % to 'z of the
previous year's growth an narrow uprights. On pyramidal plants, cut back just anough to maintain
compact growth.

+ 311 /Student Manual, pages 136-137)

Dead, broken, and diseased or insect-infested canes should be removed. Also remove caneswhichcross
erruin the shape of the plant. Cut oack the remaining canes as little asnecessary or 18-25 inches in height.

Questions: When should you prune hybrid tea roses? Floribundas and grandifloras? Climbers?

T8~12 (Student Manual, page 137)

Climbing roses shcuid be pruned by removing dead canes and non-prolific, old canes. You can keep these
plants in bound by cutting back the long trailing canes.

T6-13 (Student Manual, page 137)

Hedges shouid be pruned so that the base of the hedge is wider than the top. This allows light to reach
lower branches and heips prevent "legginess.”

Questions: When shouid hedges be pruned? How often?

T8-14 (Student Manual, page 137)

Remove weak, V-shaped crotches when the tree is young. Branches with a narrcw-angle attachment are
mare likely o split.

T8-15 (Student Manual, page 138)

Espaliers are plants trained to grow decoratively along a railing or treliis. They are generally restricted to
several shoots growing in opposite or parailel directions. Although this is a popular gardening hobby,
3spalier pruning is not a major part of a nursery operation.
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Narratives for T-ansparency Masters ( continuad)

T6-16 (Student Manual, page 141)

Thiz is an illustration of one method of wa'ering used by nursery operators who have a lot of container-
grown stock. One end of a piastic tube is attached to a Srecial hose and the other end is inserted in each
individual container. When the water is turned on, each container receives water.

T8-17 (Student Manual, page 141)

A dribble ring is often used in nursery cans and large pots to insure even watering. This system has
advantages over sprinkier irrigation in lower water consumption and less water runof.




T6-1

Containers

Peat Pots
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Transplanting Liners into Containers

[

Fill to top Firm soil

6-44
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T6-3

The Effect of Apical Dominance —
before and after removal of apical bud

S
@\

/- apical bud

U

lateral buds which
have grown out
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T6-4

Proper Cutting Technique
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T6-5

l'llllllll'lll

When removing large limbs, three cuts are necessary to prevent

bark tearing.
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T6-6

how deciduous

Light shaded branches and dotted lines show

shrubs are thinned.

317

6-48




T8-7

To rejuvenate an overgrown or unhealthy deciduous shrub, cut
completely back to the soil in late winter.

318

« 649




T6-8

Prune firethorn without eliminating last year’s fruits plus flowers
and fruits for the next year.
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T6-9

Carefully snap or cut out dead flowers of rhododendron.

320
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T6-10

Cut back % to ¥ of previous year's growth on narrow uprights. Cn

pyrainidal plants, cut back just enough to maintain compact
- growth.




T6-11

Cut back canes c¢f roses not damaged by winter to 18 to 25 inches
or to a height in balance with other plants.

| f‘]

18" - 25"

L‘: -
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T6-12

Prune climbing roses by removing dead canes and non-prolific,
old canes. Keep in bounds by cutting back long, trailing canes.

« 6-34




Prune hedge so base is broader than fop.

- I - rd y ..4 /lb.
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T6-14

A branch with a narrow-zngle attachment is more likely to split.
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Espalier Patterns

R
Cordon
| U Double-U
Double Cordon (maost common)

—— |
= |l
Tiered ’Cordon

Palmette
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Dribble Ring Used for Nursery Cans

and Large Pots
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CHAPTER 7
CONTROLLING PESTS

PERFORMANCE CHECK LIST
Differentiate between harmful and beneficial insects.
Identify the major body parts of an insect.
Differentiate between chewir. ; and piercing-sucking mouthparts in insects.
Describe the four types of metamorphosis taking place in insect development.

Explain how knowing insect life cycles can help nursery workers.

. Recognize the damaging stage of some insect pests.

List five ways insects can be controlled.

. Describe the process for introducing a new chemical.

. List the three steps used in controlling insects and related pests.

. Differentiate between disease susceptibility and disease resistance in plants,

. ldentify common plant diseases caused by bacteria.

. Describe the reproductive and plant-damaging processes of tungi.

. Ditferentiate between viruses and mycoplasmas.

- Describa the reproductive cycle of nematodes.

. Explain the difference between pathogenic and non-pathogenic diseases in plants.

. List four steps for controlling plant diseases.

Demonstrate the process for mailing a plant disease specimen to a plant disease clinic.

. Use a trouble-shooting key for ornamentai tree diseases.

. Use plant disease references for obtaining control recommendations for specific diseases.
. Describe the damage done to nursery stock by rabbits. .

21.
. Describe the damage done %o nursery stock by mice and rats.

Deacribe the dumage done to nursery stock by deer.

23. Contros animal pests in a nursery.

. Describe the three major steps in a weed control program

. Use pliysical methods to control weeds.

- Differentiate between selective and nonselective herbicides.

. Differentiate between contact and transiocated herbicides.

. Explain why timing is important when applying herbicides for weed control.

. Use appropriate measures for cleaning and storing herbicide application equipment,
. Describe situations where soil fumigation or pasteurization might be advisable.

. Differentiate among stomach, contact, and systemic poisons.

. Differentiais among insecticides, miticides, nematocides, fungicides, and rodenticides.

7-1
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. Demonstrate the proper steps to follow when selecting a pesticide.

£ 8

. Demonstrate precautions to be taken when handiing and mixing pesticides.

&

. Dumonstrate precautions to be taken when applying pesticides.
36. Demonstrate the proper procedure for disposing of surplus pesticidzs and containers.

37. Demonstrate the proper procedure for storing pesticides.

SUGGESTED LEARNING ACTIVITIES

1. Have students collect and mount insects from around the home and school. .dentify these insects and
determine if they are harmful or beneficial,

2. Have students roje-piay as customers and sales clerksina commerciai nursery or garden center. Have
the "customers” ask the “sales clerks"” to identify various pests and pest damage and recommend the
proper controls. .

3. Have students coliect weeds from around the home and school. Identify these weeds and select the
appropriate herbicide for controi or elimination,

4. Start a notebook of newspaper clippings about pests on landscape piants. The Sunday newspaper’s
garden section is a good piace to start.

S. Invite a locai tree-care specialist to the classroom for adiscussion of last year's major pests in the ocai
area. You might aiso have these specialists demonstrate commerciai spray equipment.

6. Iidentify 10 insects according to their type of mouth parts. Also identify the type of damage caused by
each insect.

7. Dissecta grasshopper and identity the following Parts:abdomen, spiracies, metathorax, mesothorax,
prothorax, wings, paipi, antennae, and eyes.

8. Visit a pesticide dealer or garden center and view the many different pesticides. Discuss how
pesticides are dispiayed and merchandised.

8. Invite an "organic” or "naturai” farmer or gardener to speak on controliing pests without pesticides.
Debate chemicai vs. non-chemical methods.

10. Maintain a coilection of pest specimens and exampies of damaged caused. Use bottles, mounts,
pictures, and vanous containers to dispiay these pests.

11. Subscribe to Bug Dope published by the Cooperative Extension Service, The Nhio State University,
1735 Neil Avenue, Coiumbus, OH 43210,

12. Have students apply herricides fo selected nursery beds, containers, and areas of the school
landscape.

13. Develop a program of preventive spraying for pests found in the greenhouse.

14. Take a field trip to a locai arboretum or park to observe piants and pests.

SAMPLE INTEREST APPROACH

Bring in a piant which has been noticeably damaged by insects or disease. Ask students, "\Wouid you
pay good m%ney for this piant? Why? Why not? What if ail of a nursery operator’s plants were damaged
like this cne?”

Have the ciass study the damaged piantand try to determine: (1) the cause of the probiem, (2) how to
treat the existing problem, (3) how to prevent future problems. When students can't make these
determinations, move into the unit on Controlling Pests or to a specific supervised study session.



NAME
KEY QUESTIONS FOR CHAPTER 7
PART 1

insects and Related Pests

1.

What is a. pest? (page 151)

What is the study of insects called? (page 152)

Are all insects harmfui? (page 152)

List the major parts of an insect’s body. (page 152)
(1)
(2) u
(3)
Why is it important to know what kind 6f mouthparts an insect has? (pagye 153)

What is metamorphosis? (page 153)

Why is itimportant for nursery operators to understand something aboutinsect life cycles? (page 153)

- Name 5 of the harmful insects which commonly infest nursery crops. (pages 157-164)

Insect and Mite Control

S.

10.

What is a pesticide? (page 165)

What is biologicai control? (page 164)

(continued)



74

Key Questions, Part 1 {continuad)
11. What is cuitural controi? (page 165)

12. List 6 steps followed in scraening and testing pesticides. (page 165)
(1

()

)

(4)

(8

(6)
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NAME

PART 2

Plant Diseases
1. List the 7 steps in a successful control or managernent program for plant diseases. (page 167)

(M

(2)

(3)

(4)

(5)

(8)

(7)

2. List 4 organisms that cause plant diseases. (pages 167-1 71)
(1) (3)

(2) (4)

3. What are the symptoms of fireblight on ornamentals? (page 168)

4. What are the symptoms of scab on ornamental crabapples? (page 169)

5. What is iron chlorasis and how can it be prevented? (pages 171-172)

6. List four general types of sontrol for plant diseases. (page 174)
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NAME

PART 3
Other Pests

1. How do rabbits damage nursery crops? (page 178)

2. How do deer damage nursery crops? (page 179)

3. How do mice and rats damage nursery crops? (pages 179-180)

4. How can animal pests be controiled in the nursery? (page 180)




NAME

PART 4

Weed Control
1. What is a weed? (page 183)

2. How does a selective herbicide differ from a nonselective herbicide? (page 184)

3. How does a contact herbicide differ from a translocated herbicide? (page 184)

4. How does a preemergence herbicide differ from a postemergence herbicide? (page 184)

5. What is a fumigant? (page 184)

8. List 6 items to consider before applying a herbicide. (pages 188-189)
(1)

(2

(3) -

(4)

(5)

(6)
7. What are surfactants and why are they used? (page 189)

8. What are adjuvants and why are they used? (page 190)

9. Why is it important to clean and store sprayers properly? (page 190)

L
o
<
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NAME

PART 5

Safe Use of Pesticides
1. What is the difference between an insecticide and a pesticide? (page 191)

2. List the 9 steps to foliow when handling and mixing pesticides. (pages 192-193)
(1

(2)

©)

(4)
(5

(6)

7)

(8)

(9

3. List the 11 staps to follow when applying pesticides. (pages 193-194) -
(1 '

(2)

)

(4)

(5)

(6)

(7)

(8)
(9)

(10)

(11)

4. List the 8 steps to follow when disposing of surplus pesticides and containers. (page 194)
(M

(2)

Q)

(4)

(continued)




Key Questions, Part § (continued)

S
(6)

(7)

C)

5. List the 5 steps to follow waen storing pesticides. (page 194)
(M

)

(3)

(4)

)
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NAME

TERMS TO REMEMBER - Chapter 7

PART 1

Match erch term from the technical vocabulary list below with its correct definition. Fill in each blank with the
appropriate word. If you need heip, refer to the pages (given in parentheses) in Chapter 7 of The Nursery Workaer.,

adjuvant
calibrate

dormant
entomology
grub
herbicide

biological control nematode

contact herbicide plant pathology

Technical Vocabulary
mycoplasma
nymph
preplant herbicide

surfactant
weed

10.
n.
12.
13.
14,

18.

. Anunwanted plant, especially if it competes with desired varieties.

(page 183)

Any substance that, when dissoived in water, reduces the surface
tension between it and another liquid. (page 189)

A herbicide applied to eiiminate problem weeds before planting
the crop. (page 184)

A tiny worm-like organism which is sometimes parasitic on piants.
(page 171)

A pesticide which kills weeds or other plants. (pages 183-184)
The study of insects. (page 152)

- A pesticide which kills weeds or other plants upon contact.

(page 184)

. To determine, check or change the graduation of a sprayer.

(page 189)

A compatibility agent used to prevent two pesticides from
separating when combined in a sprayer. (page 190)

Controlling pests without the use of chemicais. (page 164)
The study of piant diseases. (page 174)

Not in active growing condition. (pages 154-155)

The larvai stage of some jnsects. (page 152)

A "fungus form” organism responsible for certain piant
diseases. (page 171)

The young of an insect that undergoes incomplete metamorphosis.

(page 154)
335
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NAME

TERMS TO REMEMBER - Chaptgr 7

PART 2

Match each term from the technicai vocabulary list below with its correct definition. Fill in each biank with the
appropriate word. If you need help, refer to the pages (given in parentheses) in Chapter 7 of The Nursery Worker.

bacteria qQuarantine

band application rodenticide

breadcast appiication selective herbicide
cambium systemicC poison
compa;ibility agent transiocated herbicide
necrosis viable

pasteurize viruses

pupa

Technice! Vocabuiary

SR AN

o®

10.
11.

12
13.

14,

18.

An adjuvant used‘to prevent two pesticides from separating in a
sprayer. (page 19Q)

Isoiation to prevent the spread of infection. (page 174)

. Minute orgahisms frequently causing disease. (page 167)

Infective agents which can cause disease. (page 171)

The layer of tissue between the ihner bark (phloem) and the wood
(xylem) that produces ail secondary growth in plants. (page 178)

The death of plant celis in a living piant. (glossary)
Capable of germination or growth. (glossary) -

Herbicide which moves within the plant and kills all parts of it.
(page 184)

A poison which is absorbed directly into the plant and transiocated
to piant parts above the ground. (page 192)

Application of pesticide in bands along rows of piants. (page 185)

A herbicide which will kill certain plants with little or no damage to
others, (page 184)

A pesticide that kilis rodents. (page 192)

An insect in a nonfeeding, usually immobile, transformation
stage. (page 154)

To expose to a high temperature in order to destroy certain
microorganisms. (page 191)

Application of a pesticide or fertilizer spread randomly over the
field. (glossary)
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NAME
TERMS TO REMEMBER - Chapter 7
PART 3

Match each term from the technical vocabulary list below with its correct definition. Fill in each biank with the
appropriate word. If you need heip, rafer 10 the pagas (given in parentheses) in Chapter 7 of The Nursery Worker.

Technical Vocabuiary

chlorosis girdle

contact poison larva

defoliation metamorphosis
emulsifiable concentrsta mycelium

fumigant nonselective herbicide
fungi parasite

gall

-t

. Yellowing of leaves due to a lack of chiorophyll development.
(page 171)

2. An abnormai growth of plant tissue around eggs or larvae of an
insect parasite. (page 160)

3. A condensed formulation usuaily diluted with water or oil before
use. (page 189)

4. The immature, wingless feeding stage of certain insects.
(page 154)

A pest or organism that lives upon another organism. (page 169)

@ o

The process of losing leaves. (glossary)

=~

Microscopic piant organisms responsibie for certain plant
diseases. (page 169)

8. A gaseous chemical used to kil pests. (page 191)

9. A poison which kills upon contact. (pages 184, 192)

10. To remove a strip of bark from around a tree trunk or branch.
(page 178)

11. The structurai or functional change of a living organism during its
development. (page 153)

12. The fine threadiike growth of a fungus. (page 169)

13. The pesticide which destroys or prevents growth of plant life in
general without regard to species. (page 184)
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NAME

LETTER MAZE 7

re 'hidden in the letter maze. They may be written across, down, or diagonaily. When you

Tha 30 words listed below a
find a word, circle it.

DAEQOTRKHNUFXLCCEYOYEZIQEAZRKIA
QEPOCQNZSZEXYQUYBFPUNNCUZGGSSOR
UNUAKFNULHLNERDHNEGNJFQSIXZQBBQ

.FENKUEUHELBUOIELTSJEHSJIRZKQHPL

TURUBDEUQDAUAJTNFQNJXKAJUJPDYDF
ZLDKJSTPHDINYHPHGIHANUIUEDKQQRI
NLXUUCANQXUCDUvZTDHQCEDTTCEYUDU
EATRDKIHANKHIUXNYSHIKSHkstEXBY
RGIKAHRHZTYLDTASAENFZQFLAKHINCJ
TvJJICEDEHCTERNLSZSGXTDCPQOCYUH
DORHANTJETN&AIPEQICHPHQJPNCEGJH
QNSHPHCRAASUFOTCDKCLKTXUJBDEOGX
FPTQPQAUUKQYCRGUGOSQCOAUUFSGLYH
OYBJHCBUEGOYSNUOIIRCNBTRISZDONZ
QEFJKUJOZIHBGPZSSAZBNBOBIOEOHZN
XXTXNDDEFOLIATIONECHBCZSZBTEOXS
YSCIASNRHHCZXPRADDZUFSOLJRNPTAC
ﬁURJSCLFBFUOSOHILAJYZRTHHvJCNEJ
PvNZOABNFCPILJBJDEYUCDMZTKNBELC
TXQUDERZSHYHBRQVQQGEPAYFBDKRTCN
OOBGSJXADNCEPHUHNQNCUPTQSYBNRNC
IHETAMORPHOSISAHYCELIUHYGFAKLAT
QYURAUKHFPUTDSFCQSFUNRQKDGHZHFA
AIJvBZXJFLXYLHCENEHATODEIIUFHPS
NvaxNQZO&HIXBHEGEEDBNRUMXPHHuvZ
JNRUJFNBHHOUZUOGOCEHIUUDFDAPovZ
PLJARJANYIEPZEFEPIXNTFHERBICIDE
OUGOLGNOBDTCHUUHRHYCQLQKIOUCHTP
ZTJUQGHTNKNBPQJLQYSJSCGSGDKJXQA
RCALIBRATEHSUFNDQNCNXUSUNDQPACF
JPKXOQYHFEZXNGGDZJFLQQLBUSYLUPA
XCNBUGTQECJNHFSEGFJFSKMAFUDGOHT
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Crossvweord Puzzie 7 - Clues

ACRQSS Clues

1.

Treatment made aftsr the crop is planted hut
before it emerges from the ground. (page 184)

6. The studyof insects. (page 152)

11.

14,
17.

19.
21,

. Threadlike fliaments formed by fungi. (page

169)

A variety ia tolerant of adverse
conditions. (page 167)

A_______ herbicide destroys ali piants with
which it comes in contact. (page 184)

A thick, wormiike larva of a beetle. (page 152)

An organism that lives on or within another
organism (host). (page 169)

Capable of germination or growth. (glossary)

control is one method of controlling
pests without the use of pesticides. (page 164)

. Adjust a sprayer. (page 189)
23.

Removal of leaves. (giossary)

DOWN Clues
1. Plant is the study of plant diseases.
(page 174)
2. A chemical which kills nematodes. (page 192)

10.
12,
13,
15.

16.
18.

20.

- The layer of actively dividing cells in woody

piants. (page 178)

. A chemical which kills pests. (page 191)

- An unwanted or harmful organism. (page 151)

A herbicide kills all parts of a plant
that it touches. (page 184)

A change in form or structure as in insects.
(page 153)

A material added to pesticides to make them
spread or disperse more effectively. (page 189)

The plant pest which causes diseases such as
aster yellows. (page 171)

Isolation to prevent the spread of pests or
disease. (page 174)

The death of piant ceils. (glossary)

To remove a strip of bark from a trunk or
branch resulting in plant death. (page 178)

An abnormal growth of planttissue. (page 160)
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NAME
CROSSWORD PUZZLE 7

Fitl in the crossword puzzie with the missing words, If you need help, refer to the pages (given in parentheses) in The
Nursery Worker.
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NAME
STUDENT EXERCISE 7-A
USING REFERENCES ON INSECTS

The aim of this exercise is to familiarize students with references on insects.

MATERIALS: -
¢ any insect reference books found in the school library or on the nursery reference shelf.

PROCEDURE:

Select three insects from the list of insects found in Ohio nurseries (Student Manual, Table 7-1, pages
157-158). From the references obtain the information to fill in the blanks below. You may reword the
reference to make your report brief but meaning*uil,

1. a. Name of insect

b. Description of insaect

¢. Type of damage done to host

d. Life cycle

e. Damaging stage

f. Overwintering stage

g. Any unique qualities pertaining to the insect

2. a. Name of insect

b. Description of insect

¢. Type of damage done to host

d. Life cycle

e. Damaging stage

f. Overwintering stage

g. Any unique qualities pertaining {o ‘he insect

{continued)
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Student Exercise 7-A (continued

3. a. Name of insect

b. Description of insect

¢. Type of damage done to host

d. Life cycle

e. Damaging stagé

f. Overwintering stage

g. Any unique qualities pertaining to the insect

EVALUATION:

The exercise was completed accurately.

FINAL GRADE

Lo
N
1
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NAME
STUDENT EXERCISE 7-8
USING REFERENCES ON PEST CONTROL
Using appropriate literature, students wil’ be able to determine recommendations for controlling pests.

MATERIALS:

® copy of Ohio Cooperative Extension Bulletin 504 or
® similar references listing specific control measures for nursery pests

PROCEDURE:

Complete the following chart by looking up the recommendations for the pestfound on the hostindicated.
Select only two pesticides for each pest if more than one is recommended.

Recommended Amount to Add When to

Host Pest Pesticide Formuiation to 100 Gai. Water Treat
Yew Fletcher scale 1.
2.
Juniper Bagworm 1.
2.
Birch Birch leaf miner 1.
2.
Pine Pine bark aphid 1.
2.
Azalea Black vine 1.
weevii 2

EVALUATION:

The chart was completed accurately.

FINAL GRADE




NAME
STUDENT EXERCISE 7-C
USING REFERENCES ON DISEASE CONTROL IN PLANTS

Using appropriate literature, students will be able to determine recommendations for controlling plant
diseases.

MATERIALS:

® piant disease references
® bulietins from your state’s Cooperative Extension Service

PROCEDURE:

Choose 3 piant diseases from the list on page 173 of The Nursery Worker. Compiete the chart below by
looking up the topics listed for each disease. Use a maximum of two recommendations for control.

PLANT DISEASES

Disease Symptoms Recommended Control

EVALUATION;

The chart was compieted accurately.

FINAL GRADE
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NAME
STUDENT EXERCISE 7-D
IDENTIFYING INSECTS AND RELATED PESTS IN THE NURSERY

Insects and related pests destroy the quality of nursery crops. Unfortunately, no nursery is totally free of
these pests. Nursery employees are often faced with the iob of controlling pests. However, treatment can
never be sugges*2d until the pest is identified. Therefore, you should be able to identify these insects and
related pests.

MATERIALS:

® references - books and/or extension publications
® access to the nursery area

® 12-inch ruler

® sharp #2 pencil with eraser

® student notebook

PROCEDURE:

1. Go into the nursery with your notebook, pencil, and this exercise. List all the major crops currently
being grown there. (Examples: taxus, juniper, maple, etc.) List these plants in the following blanks.

(1
(2)
(3)
(4)
(5)
(6)

2. Return to the classroom after you have identified and listed the major crops.

3. For each major crop being grownin the nursery, use your references to identify the insects and similar
pests which commonly attack the crop. Record this information by constructing a chart (Figure 7-1)
for each major crop you listed.

4. Next, describe the visible plant symptoms z:ssociated with each type of pest. Record this information
on your chart,

Example:
( ™
cror _Euonymuys
Pest _Scal/o,

Visible Plant Symptoms _Small scab-like /[u rmAS 0n f'w[; <

Peast ba;warms

Visible Plant Symptoms _Sack [ike S+Fuc+uri3_ Ada; }ﬂj ‘.[’”M

branches

- )

Figure 7-1. Sample piant symptom chart (continued)
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' Student Exercise 7-D (continued)

EVALUATION:

1. All major crops grown in the nursery were listed.

2. The common insects and similar pests associated with each crop were listed.

3. The plant symptoms associated with each insect or pest were listed.

FINAL GRADE
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NAME
STUDENT EXERCISE 7-E
IDENTIFYING DISEASE PROBLEMS IN THE NURSERY
Good management and sanitation are essential for controlling plant disease in the nursery. However,
weather conditions or a combination of environmental conditions can result in disease probiems. Your

ability to recognize diseases and react quickly will increase the chances of crop survival. Therefore, you
shouid be able to.identify common diseases and piant symptc ms assOciated with them.

MATERIALS:

® references on plant gisease

® access to the nursery growing area
® 12-inch ruler

® sharp #2 pancil with eraser

® student notebook

PROCEDURE:

1. Go into the nursery with yotir notebook, pencil, and this exercise. Identity all the major crops currently
oeing grown there. List these crops in the spaces below.

(1)
(2)
()
(4)
(5)
(6)
2. For each major crop being grown in the nursery, use the references to:

A, ldentify tﬁe diseases which commonly attack these crops (whether or not they are present in the
nursery). .

8. List the visible ptant symptoms associated with each type of disease. Record your information in a
chart like thatin Figure 7-2. Make sure there isroomon your chart for each major crop you have listed.
Hememt;er. list the diseases described in the references. The plantsin our nursery maybe completely
disease-fres.

CROP

Disease

Visible Plant Symptoms

Disease

Visible Plant Symptoms

. J

Figure 7-2. Sample plant symptom chart

(continued)

Q. 3ou
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' Student E.c~rcise 7-E (continued)

3. Using references, record youi answers to these questions in the blanks provided.

A. What is a plant disease?

B. Name three living organisms which can cause plant disiase.

C. List three environmental factors (or conditions) which may lead to disease problems in the nursery.

D. Why is sanitation an important part of disease controi?

EVALUATION:

1. All major crops grown in the nursery were listed.

2. Common disease problems associated with each crop were listed.

3. Plant symptoms associated with each disease problern were listed. _—
4. All requested information was supplied neatly and accurately.
FINAL GRADE
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NAME

STUDENT EXERCISE 7-F
READING PESTICIDE LABELS

To contro! pests (insects, disease, weeds, etC.) you must first be able to read and follow instructions on
- pesticide labels. Labeis state how pesticides should or should not be used. Labels also give directions for
applying pesticides safely. Both You and your crops can be harmed if labei information and directions are

not read carefully.

MATERIALS:

® references on pest control
® sharp #2 pencil with eraser

PROCEDURE:
Read the labels provided on pages 7-26 to 7-28.
1. Answer the following questions using the Isotox® Iabel.

A. What types of pests does this pesticide control?

B. When the label includes “Japanese beetle! to what stage of the insect's life cycle is it referring?

2. Answer the following questions using the Funginex® label.

A. What type of pests does this pesticide controil?

8. What crops can legally be treated with this pesticide?

(continued)

o
o
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Student Exercise 7-F ( continued)
3. Answer the following questions using the Weed-B-Gon® label.

A. What type of pests does this pesticide control?

7-25

B. Is it used to control grasces or broadleaf weeds?

C. Does it control annuals, bienniails, or perenniais?

—-—-——————-————————-———————-———__—*--..——.-.- .

Note: Trade names are used for identification only. No oroduct endorsement is implied nor is <,
_by the Curriculum Materials Service.

EVALUATION:
All questions were answered accurately.

o - -

w*ar.ded

FINAL GRADE _____ __

(continued)



Q

ERIC

Aruitoxt provided by Eic:

Chevron
“0RTHO

7-26

Student Exercise 7-F (continued)

Makas Up To

1ISOTOX
nsect Killer

CONTROLS: Aphids, Mites, Thrips, Mealybugs,
Whitsflies, Scales and many other listed pasts gn
Roses, Flowers, Omamentais, Shrubs and Trees

Active Ingredients
“Acaphats (0.S-Oimetiryl acatyiphos-
08

ENE U.S. Pat. No. 3.718.500

Keep out of resch of children
WARNING

Seu side pane for additional precautionsry statemaents.

NET CONTENTS 1 QT,

PRECAUTIONARY STATEMENTS
NAZARDS T NUMANS & 00MESTIC ANIMALS

CONTAINS ORTHENE SYSTEMIC
INSECTICIDE AND KELTHANE MITICIDE

ALSO CONTROLS JAPANESE BEETLES

L I T T

32 Gailons Spray

wm"l“s:"c&ul!l Sv'3 wrtation. Do noC 9ot i eyes. Avad contact with suin o

(GrMIOOR n et} (415} 2133717, Thng
0Q SYSTOME of ehaknest8TaSe InMbIMON ere
30 Do grven in uf:‘wmon with strapine,

: This es0CIdN 15 tOMC 20 figh, US® wth Carn when 1pving
' MRS ACHCHNT 10 any Dody of weter, Kees out of lakes, oonds and strasme. g not
lmmmmmanmrnamunuennm"mn oree. 00 notcontamnare

wates dy ¢l 9§ of or
: Rammatie. Xoes swey from nest sng q0en flame,

Chevron Chemical Company
Orthe Consumer Progucts Dimsian
San CA 34120- 14
Richmond CA

Proquct 5482 Mede in U S.A.

Form 100880

EPA Reg. No. 219.2470-44

D P
EPA B30 235-CA1. 23-NJ.1 239:MQ.
Suoerscror uaed s first ectar of for Aumoer,

of wastes. PHYSICAL OR CNEMICAL

Bywr

% ' TANE TM.Reg.US. Pat. O, by Rohm & Haas Co.

CIRECTIONS FOR USE: it ig 3 vioianon of Federai law 10 use this product in o manaer .
CONBISLENT wrth 1t3 ladekng.

READ ENTIRE LASEL USE STRICTLY |3 ACCORDANCE WITH LABEL PRECAUTIONARY
STATEMENTS AND OIRECTIONS.

tBNE-CYPe OF power sprayer. Make new dslution for sseh uss, This Product s designed for
Ouidoar use only Oy home qurdeners. It Rag nat been tested on rare unusysl vaneties;
therefors. whex thess olents ere present, ¢ i 40visadia to test on & few piants befors
wmqm-mnﬂonllﬂnﬂuuuhunmu o food.
Rate ta 8 Regon, Fowers, Shrubs, Traee: Aoty 2 Tos, (1 fl. az.) to | gat.
Water. Sorav a8 30Mds appese. Repaet i fnfestation ocoyrs.
Jasanese Beetie sa Rens, Lindes snq Bouton ivy: Agpiy 4 Toe. 1211, 07310 1 gal. watar
Segn spraving when desties or Thinr damaqe first apgeer aad rapees st 1 o 10 day inter-
vals for ag long a3 nesded.
M.-Um'-ulmﬂm!&-hmtmnm:num flopital
gu. WRLor. Soray when insacts or meag sre pragent or feeding demage 18 first noriced.
009t if resntestation occury, For Masybugs. Fiowee 3. Whtatlies, Mites, Scaies
and ather hard-ro-control pests. soray 2 0 3 UMes about 7 1o 10 davs apare. For dast re-
suits, 20ply o1 first sign of infestanon, defore populanon decomes faege.
CONTROLS: Ash Pant Bug, Bag , Beet Armyworm. Biren *Black Vine
Waswi. Budworms, Castage Loapar, Cataips Somex Moth tisrvaei, Cottonwoog Lest
Beette. Cuban Laurel Thrips, Elm Lest Begtie, Fail Canterworm, Fail Weoworm, Gyosy
Motn (larvae), Hoily (gt Lacetugs. Lastrotiers, Leathenp 3, LIsC Lentmwndr,
Maoie Shoot Moth (tarvas), Mimess Webworm, Mesiybugs, Nantucket Ping o Mot
(lasvae). Oak Wetworm, Qbscure Aoot Weevr, Qrangast:.oee Jexworm. Pogtar Tunt.
makee, Pevias, Sadaled Pramunent Caterpriier, Sawthes (Custy Birch. glacknesced Asa
Rechesded Pine sna European Ping), Scales (crawders), Sonttistugs. Soruce Mite. Sonk-
bugs. Thngs, Temt Caterpaiors, Two-s00ted Sorder Mits, Winrathes, Wnilow Leaf Gesde.

PLANTS: Aqeratum, Aloine Currant, Al ) Arogrv
Ash, Asoen. Aster. Azaies, i Cvoress, Bueen (Gray, Calumnde. Cut Laat, Whits Paoer.
Sirq's-nest Forn. Bisg's-nest Sansawiens, Birg of Parsaine. 8oston ivy, Borttevrusn, gurr
Calenduls, Cameite, Caraips. Cheatnut Q8. Cherry Laurer. Cosmas. Craoemyrns.
Lauret, Dahia. Oracana, Dtantivus, Eim, Euanymus. Faise Araus, Flowenag Plum
Gardama, Garsrna, Garsonum_ Graam Ash, Gladiotus, Mowthom, Hoily
{Amencan, Surford. Yaupgu), Honey Locust, impstiens, itation Cvoress. Jage Pant,
JUmBer. Xoisnchoe. Lauew, Lilse, Lnden, Megie. Mangold. Mimasa, Mountam Nally,
Osk. 0 Cablegs, 0 Puee, O , nxie, Patunie,
Phatime. Ph on, Pint , P Pine, Pyracanths, Praver Plant. Pogo.
carpus, Pogiar, Pothos, Ariver, Purpie Pagsion, Ahadodendron, Rase. Serve. Sesaamas,
Scheiiens, Sitver Mepts, . Soider Plant. Sowas. Sgruce. Siger, Strawdarry
Ssqonea, Sycamore. Vidureum, White Gak. Wiid Plum, Wilg Rose, Wild Slacs Cherry,
Wl.ao\: Y upen, Yow, Znma.
NOTE: 0o a0t apoty to Amencan Elm. Flowennq Cratagore. Suger Mapis, Reg Maoie
Catranwooa, Redbud, Begany sng Werguie 83 tohage 1ry may geeus
"SPECIAL QIRECTIONS: BLACK VNG WEEVIL— 3001w ull coveragn sorav 1o fonaga ang
sol olnts. Segin 1A mid-Juns and mare J sdcinonm aopneanions st
- week intervaiy.
COMBINATION SPRAY WITH FUNGICIOE OR FERTILIZER ON ROSES: 'SOTOX ingect
Killer mav 00 used together with PHALTAN Aoge & Gerden Fungicide or ORTHOCICS Gar-
den Funmicide or ORTHO FUNGINEX? Rose Oisesse Control or ORTHO Rose 3 Flower
Fooad-i -4 thquigi st the raras retommended on e8¢n oroduct rpoe). Aooty ungicide on 8

Lantm

ST ORAGE AND D|3POSAL: Keeo ousucran n onginal container Da nor

Put cancentrate or auuis 1ato fuod or dnak s Jo not ¥ f00d or tgad-

stuMts. 0o not stare dilured sarav. 00 ot feuse MOty cOntainer Wrep conttiner ang gyt

1A tragh collection.

FUNGINEX® raq. TM of CELAMERCK Gmom & Co.

:«mu: Buver assumes ail responniinty ror 1318ty end use n0t in sccordance witn
ifecnons.

(continued)
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] Student Exercise 7-F (continued)

FUNGINEX
Rose Disease
Control

. OIRECTIONS FOR USE
Controls and Prevents the Three Major Diseases of Roses: 11193 violston o Cadara! iz 10 use thw product in 2 manner inconsistent wath
its m
READ LABEL USE STRICTLY IN ACCORDANCE WITH LABEL PRE-
( Black ‘ SAUToNARY mrmwm AN DIRECTIONS "
. ax . ) o émave cap by squsenng sides 3t #Tows while unscrawing.
Contains Triforine Fungicide ORTHO FUNGINEX® Rose Oissase Control contams the active ingradient
Actve Sywr 8, 3n sffective fungicide which will control ang pravent dlack spot
TotormaN i L4 222. - Pawdery mudew snd rust— the thres most moorant gisaases of rases. Used
hdene) D 1 8.3%, a8 directed, ORTHO FUNGINEX® Rose Oissass Control will not harm ross
Inert Ingrecients a5y, flowers or fokage. This product aiso controis powdery midew on calenduia,
FUNGINDX ¢ rw, of CELAMERCX Gm2H & Co. crapemyrtie. dahiia, aucnymus, Jerusaiem thorn, lilae. ghiox, photinia. snap-
U.S. Patent No. 3,638,108 draqons and snniss. It also controls poplar last fust on poplars, aster rust on

::n and camation rust on camations. .
' Keep out of resch of children meddmummmmmmnmnmmmtm.uuomo
) GER FUNGINEX® Rose Oiseass Control at the rats of 2 teaspoontuls per galjon of

DAN !
A , water. For all other usas, use ORTHO FUNGINEX® Rose Oiscass Controj at
See side-pane! for additiens! precavtionary statements. the rata of | Tatlespoontul (%2 L oz.) per galian af wets, Spray tharoughly to
cover all piant surfaces (both upper and lower ingf surfices) inciuding new
g:_;m For best resuits appty with an ORTHQ SPRAY-ETTE. ORTHO Lawn ang
n

Rust

. 8r or pump-up spraver. Uss mixturs at once. Ooss not requirs
NET CONTENTS1QT, %’.&%"“’“""’“‘

To prevent diswase. begw spreving witn ORTHO FUNGINEX? Ross Oisesss
Control when first sign of listed cisessss 300887 1n the spning. Aoply avery 7

10 10 days during the sonng and fail. Howaver, If weatner conditions that an-

HAZARDS TO meﬂwmn COursge the growth and sorsed of the dissass causing fung:r eccur dunng the
GER: Summaer months, it May be nacassary ta continus $Draving throughout the

ER: WomquMmm-.Oonqtqunnquw growag ssason. NOTE: if infecrion has siready occurred on ths plants at tms
§00Gies or faca shield when handiing concentrate, Harmfulif swelowed, Avard af spraving, follaw 3 7 dry applicaion seneduis 1o control the tungus. Than

contact with skin or clathing. Avord Brasting spray mist. In case of contact, continug on 8 7 to 10 day apphcation scheduls ta grevent re-establishment of
unmediately flush ayes or skin wath pienty of water. For eyes, get madical ar. (M8 cisaase. Leaves on which SPOLS have airsady deveiopad will not ciaar up.
tention. If sweilowed, give s lsrge amount of weter 10 dnnk and ‘nduce vom- aut the ynstfgcred lsaves will bs protectad if regQuiar sprey program s
1tng. Get madical attention immediately Wesh thoroughy after hendling. Note fajlowed.
ts Physa Emergancy Informetion — cad (415) 223-3777. Combinatien Soray with (nsacticides an Reses — ORTHO FUNGINEX® Aose
ENVIRONMENTAL HAZARDS: Oo not aprsy directly to water. 0o not con- Qisssse Control may b mxed with ISOTGX Inssct Killar, o ORTHENE Insect
lamnste water by clsaning of squioment o digposal of westes. PHYSICAL Sprav. or ORTHO Malatnian 50 Insect Sorav, or OATHO Diazinon insect Saray,
OR CHEMICAL HAZARDS: 00 not uss or $torv n88r haat or Gpen fams. or ORTHO Liquid SEVIN. Follow dirsctions on sach tatel F..  Agect control.
Agply these mixturss onty when botn an insectis) and 3 dissase(s) ciamea
on the isteis ars present.

. STORAGE AND DISPOSAL
g:m,m:s:: gmun Avoid contaminstion of teed and foadstuffs. K880 pesncids in angindi con.
San Francisco CA 94120- ,'1“ tainer. 00 not put concentrats or diuts intg load or drny containers. Jo not
Richmand CA 94804-003 § stor® diluted spray. 00 not reuss Smoty containgr. Wrag containgr gnd putin
Product 314 Madsin US.A. trash catlection.
Form 9544-F  EPA Est. 239-MO-1 NOTICE: Buver assumas ail responsibinty for salsty and yse not in accors.
EPA Reg. No. 239-2435AA ance with directions,

w0
1

[y

(continued)
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Student Exercise 7-F ( continued)

“0RTHO ~
EED-B-GON°
awnWeed

Killer

PRECAUTIONARY STATEMENTS
HAZARGS TO MUMANS & DOMESTIC ANIMZ_S

CONTROLS DANGER: Carrasive (o eves Causes ’v. gamage 0o nat get n eves Wear goggies or "ace

shisid woen '] [ Av0id CONtACT witn SKin Or cotmng Avlig
DANDELIONS Breatring vagors or soray mist In case of sye contact, IMMRgiatety Hugn eves witn fresn warer for
15 8 and aﬂ it BUly GNNE 3 large Quantily Of water ang in.
WIm ONIONS Suce g Get {4 v In Ca8@ 07 SA1N CONIACT waSh SKin wein pignty a1
1040 and water Get Medical aITENNION  eritation persists
P LANTNNS Neto ts Phymecinng: Emergency infarmation — caul (418 paciet)
Mlﬂas

ENVIRONMENT/ : This Droguct s 10xc (o han Keeq aut ot lanes stresms ar ganas Oo
CHICKWEEDS - water by clesmng of o aisdoual of waates

HENBIT AND gmm%w 13w 10 use (S radutt in § manner INCONSISIENt wiln 13 1308NN

fLAD LASE USE STRICTLY IN VTH LABEL PRECAUTIONARY STATEMENTS
MANY QTHER AeAD Nmiae USE STRICTLY IN ACCORDANCE WITH LABE. PRECAUTIONARY ATE)

USTED WEEDS WEED-8-GON Laven Waed Killer 15 8 amin® formycation contaming 2.4-0 aaa MCPP 1115 tor effec
{1ve CONMro! of iawn weeds and weil NOT Narm rawn Grasses wnen used accarding 1o airecuons
FOR USE ON LAWNS: For contrgr of Danaanans. Chicawees Plantans Claver ang tne
atner ksted weeds. 200y WEED-8-GON Lawn Weed Kiler any time weeds dre aChiveiv growing
By Wt Waeetls 3uch 33 wed garsc ang Wag ansons 3hould 09 SOrEVeS wnan tNey aopear 0 rate fail ang aQgan

Active ingrecients y Wt.
Qimethyiamine sait of 2 4-dichioranhencryacenc acid 08% "‘"';n"},';‘z for
: How 3 DOst rasuits use 80 ORTHD garcen nose soravar Aerer 1o radie ‘or recom.
Gimethviamune salt of 242-methvi-4-chicrophenaay) v, TENGRE UL I 1w newgs warering warsr ur?amuqmv oetare ac0ucanan De net weter for &8
- m:"f?‘mm . - ;.; :‘; :n“ mmg Soray m':: l::tm WOTUNG wesds ang lawn grasses. 20 naot aversorav Sorsv
. (] 7 15 C2M 10 JvOe $0FRY Ot (! MIGOL iMurg qeSwatte arram enty gian:s @ Nat 200V wnen
Equivasatt 1o 9.0% 2 t-gichiorophenaryacetic acig u'mam.mn :‘n $XDECINA (0 exce@d 03 F witnin 24 Qurs taiiowing appucanon Mare ngw
lsom<. speesiie by AQAC Metnod 8.0015, gilytion for each use
® NEWLY STEDED LAWNS may ne treat g after (ney nave 2000 mowed 3t 1eas: I .mes SENT. SER-
Equnvalent 10 9.8% MCPP 242-methy-4-chioroahenaxy) MUGA. RED FESCUL. CENTIPEDE AND CARPYT GAASSES: /58 0ne-nail - acommences oty oy
Propionic acid 3000ntuls par g weter) Temgorary iury May ocCur Mane 2 a0DICBUONS 10 days agart o N6t 3000

18 Dicnonora. Liodw. St Augusting and Claver iswns
NARDY : For nardy weeos sucn as Sheed Sorre Daca Tistts ang Marminggiary -0 'awns
K of h f h'ld ang ath!‘v:‘nct r8peat agchcatian n 2 19 J wetis \/ necessary
m’l + B0 noruse In1s groguct tar GOM'O“INQ weeds .n Mower 5 ~0Q01A0IN 0008 37 a0y
"’ out reach of cinldren SNPUDY or armamentat olannings 0o not reseed for Jt0 3 waens arter _go

DANGER St Tosie

Ses back panel for addntfnnal precautionary statements. aveate Trem P Imaune 3 T BTN,

00sq | gatign 4 teasaoontuis

NET CONTENTS 1QT e T N W

Wlﬁwwvhﬁhmmrﬂomammnqmmnm.wmgnm

. vegetabies, ' !} *20r! Wnen SAT) raver
Conurols Controis BIENNIALS & RV 370 TG s o e o by e e 3001 A AT St
ANNUALS: PERENNIALS: L:.':ln.md Killor 1t can 20 4508 10 a001v NSOCTCICHS 4N GICIONS ANG idued ‘a7 vicars 10 Oraamen
Black Medic Buckhorn Plantain ot .

PREPARE AEFLL FOR WEED-C.GON WEED KILLEA. £PA AEG. NO. YU \easud ' e
Carpetweed ada Thistle £0-8-GON gy e sntan €35 3 SCN WEED GLEz
gﬂ:ﬂl’ﬂ:ﬂl Chickw“d E&:::TE‘"::;C': ::EEE‘E‘:::'E:E:W:I:EII.O [ ﬂ:::::n:::::lr':::ul:::rr:u:q,:';':n.o':an"::.arl ana\;r:uunzntl‘. ::
Creaping Beoge: Weed Curty Dock STORAGE AND DISPOSAL
F.I'Ill.‘ Dlﬂdl“oﬂ a"u pesncion -n'cr-qu;u :anln-no,r 2000t 3ut ::ﬂc.--')‘n ar :uux'.-mu “00¢ Ir :.'wn.carum.u
Flesbane Dichondra 197y 00 nt euse amars comnve eoecoemer e 092G 0 S0t 13 2ieg
cz;‘a:::‘i:vm &'::':: Iy ort NOTICE: Suver assumas an resaonsiguts ‘ar secers N 32700 £ ICIITANIR Wi S rect Jng
Hawkweed, Xnotweed Lippis
Hanbit Morminggiary
Lambsquarters Oxatis
Mallow Shesp Sorrei
Mouseesr Chickweed Thistles .
Oxatis, Pigweed Wild Carret Chevron Chemical
Pursiane, Ragweed Wild Garlic Company
Shepherdspurse Wild Onion g;:"':,f:;:"‘:&’;"’,‘za_‘;,’3""'°"
ity Yarrow | Farm A0 resuet :
ow Thistle M.-s'u. R :--'TO.

Soeedwaeil, Spurge EP.:zczHNaAZJQ-ﬂlZ-M ::::Er's:rgx,.c::al .;:r?r::'-nle #r gt gt numger
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QUIZ - CHAPTER 7
TRUE OR FALSE
Read each stutement completely. If the statement is taise, circle “F.” if the statement is true, circle "T."
F 1. The type of mouthpart is one of the most important identifying characteristics of insects.
2. All insects undergo metamorphosis.
3. Burmning trash piles or clumps of weeds is one method of controlling overwintering insects.
Mealybugs cause little damage to ormamental piants.
Lsaf miner is a beneficial insact,
Biological control is an attempt to restore the balance of nature by natura! means.
Quarantine laws have cone little to help control pests.

Crowded plants are less likely to become diseased than are widely spaced plants.

© ® N o 0 s

Leaf spots and blights are typically caused by insects.

10. Fungi generally reproduce by spores.

11. Scab is an example of a disease caused by a virus.

12. Scab is one of the mos: devastating diseases of ornamental crabapples.
13. Plant diseases caused by mycopizsmas are cailed "yellows.”

14. Iron chiorosis is always caused by a lack ct iron in the soil.

15. The major damage caused by rabbits is girdling.

16. The major damage caused by deer is girdling.

I e R B B B e T T T R R R R

E
E
E
E
E
E
E
E
E
E
E
E
E
E
E
E

17. Cne application of a herbicide at the recommended rate will not give season-long control of
waeds,

-

18. Seiective herbicides are toxic to all plants.

19. Contact herbicides kill only that part of the plant with which they come in contact.

-

F 20. Fumigants kill all living things in the soil.

MULTIPLE CHOICE
Read each item and decide which choice answers the question or completes the statement. Circle the letter of the
correct answer.

-~

21. The ;tudy of insects is:

A. agronomy C. plant pathciogy
8. entomology D. bioclogy
22. The hard protective covering of an insect’s body is the:
A. exoskeleton C. thorax
B. mandible D. metathorax

23. Many spruce galls are caused by:

A. mealybugs C. aphids
B. scale D. scab

357 .

(continued)
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QUIZ - page 2

24,

25.

26.

27.

28.

28.

30.

31.

32.

33

34.

35.

Another name for Fletcher scale is:

A. arborvitae soft scaie C. biack vine scale
B. spruce soft scale D. cottony mapile scale

Sawflies are respornisible for the following:

A. spruce galis C. birch leaf miner
B. soft scales D. all of the above

Black vine weevil can be a serious pest of:

A. spruce C. birch

B. taxus D. mapie

Spider mite infestations are generally at their worst during:

A. hot dry weather C. mild winters

B. cool damp weather D. warm rainy weather

Which of the following is 3 step used in controlling pests?

A. identification C. application
B. prescription O. all of the above

Which of the following piast femilies '3 highly susceptibie to fireblight?

A, taxus C. birch
B. rose D. all of the above

Which of the fcllowirg i ne¢ a control measure for firebiight?

A, sanitation

B. avoid heavy amounts of mitrogen fertilizsr
C. spray with a systsinic insacticide

D. remove infected shoots

Which of the following would nct help control nematade infiestations?

A. resistant varieties C. crop rotation
B. fumigation D. tungicides

The study of «:' it diseases is calied:

A. agronomy C. plant pathology

B. entomology D. biology

Which of the following types of injury is/are caused by mice and rats?
A. girdling C. seed eaten

‘B. damaged rcots D. all of the above

Another name for a surfactant is:

A. miticide C. herbicide

- B. watting agent D. pinching agent

Which of the following is not a recommended procedure to follow when handling and mixing
pasticides?

A. measure accurately
B. handle and mix in an unventilated, airless area
C. clean up swilis imn:iadiately

D. read label directions carefully (continued)
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37.

38.

39.

41.

42,
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- page 3

Insects which have four distinct developmental stages are classified as having . . .
A. no metamorphosis C. complete metamorphosis

B. incomplete metamorphosis D. gradual metamorphosis

Which of the following is not a major body segment of an insect?

A. scutellum C. abdomen

B. head D. thorax

Insects shouid be controlied before they reach the stage.
A. dormant C. cuitural

B. damaging 0. natural

Clagning up trash, rciating crops, soil cultivation, and resistant varieties are examples of
contrel

«

A, biological C. cuitural
B. chemical 0. natural

An insect’s exoskeleton is responsible for . . .

A. protecting vital organs C. the type of mouthparts the insect has
B. digestion D. ail of the above

Complete metamorphosis inciudes . ..

A. insects with two life stages

B. egg, larva, pupa, and aduit stages
C. egg, nymph, and aduit stages

D. silverfish and aphids

A herbicide that controls weeds at the seed germination stage is a control.
A. preplant C. postemergence
B. preemergence D. adjuvant
Fumigants normally kill . . .
A. all living things in the soil C. insects only
B. weeds only D. diseases only
Incorrect application of herbicides can...
A. cause death to nursery stock C. cause contamination of streams
B. give poor weed control D. cause all of the above
(continued)
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QUIZ - page 4

MATCHING

Match each term from Column B witn the appropriate statement in Column A. Fill in each Hlank with the correci letter.

Z"

48,

49,

w30,

v 51,
— 52,
~— 53.
— 54,

46,
47.

Coiumn A

any living thing

unwanted organism

pesticide used to control insects
pesticide used to control unwanted plants
pesticide used to control fungi

besticide used to ¢ontrol mice and rats
pesticide used to control mites

common disease of crabapple

typical host of crown gall

plant prone to Diplodia tip blight infections

3450

A,

o

I ® »m o

Column B

nerbicide
organism
miticide
pest
euonymus
pine
insecticide
rodenticide
scab

fungicide
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ANSWER KEY - CHAPTER 7

Key Questions, Part 1 - page 7-3
INSECTS AND RELATED PESTS

1.

A pest is a plant or animal that is detrimenta; to man.

2. Entomology is the study of insects.
3.
4. The major parts of an insect's body are:

No, not all insects are harmtul.

(1) head (eyes, antennae, palpi)
(2) thorax (prothorax, mesothorax, metathorax)
(3) abdomen (spiracles)

. The mouthparts of a given insect determine the type of damage that insect may do to plants.

6. Metamorphosis, in insects, is a change in body form.

7. The life cycle indicates which stage of an insect may be destructive to Crops. It aiso indicates the test stage in

which to apply control measures.

. Harmtul insects which commonly infest nursery crops include: caterpillars, galis, webworms, weevils, moths,

mites, miners’ borers, cankarworms, lacebugs, scale, spittlebugs, mealybugs, bagworms, and aphids.

INSECT AND MITE CONTROL

9.
10.

11,

12.

A pesticide is a substance which kills or controis pests.

Biological control is an attempt to controi pests and restore the baiance of nature by natural means rather ;“an
with the use of chemicals.

Cuitural control of pests includes cleaning up trash around growing crops and rotating ditferent cropntoprevent
builduz of a particular pest. Soil cuitivation and resistant varieties can aiso be a part of cuitural contral.

Six staps followed in sereening an4 testing pesticides are:

(1) preliminary screening
(2) secondary screenig
(3) pratiminary fielg testing
14) secondary fielg testing
i$1 iarge~zcaie fteld testing
(8 maiketing

Key Questions, Part 2 - page 7-5
PLANT DISEASES

1.

The 7 steps in a successfui control or maneagement program for plant disease include:

(1) Use resistant varieties.

(2) Grow piants i, open sites with good sun and air movement.

(3) Protect plants from hot sun and drying winds.

(4) Avoid overhead irrigation, especially late in te day.

(5) Prune out atfected areas.

(6) Destroy badly diseased plants.

(7) lmpr?ve vigor of piants with proper fertilization, soil pH contral, drought stress control, or alleviation of soil
compaction.

. Four organisms that can cause plant disease are: bacteria, furgi, virugses, mycoplasmas, and nematades.

. The symptoms of fizablight on ornamentals inciude desdd tarminal shoots on new . ‘Owth, which take gn a

characteristic crooked appearance, and cankers which ooze a milky gum.

. The symptoms of -~ab on ornamental crabapples includa: ciiva-graen to 800ty or smudgy spots on either |eaf

surface (especially on young leaves), definite biack spots on ~ider leaves, and dark lesions on fruit, whieh
eventually become corky in appearance. (continued)
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Answers (continued)

S. Iron chlorosts is a yellowing of leaves on numerous piants. It is caused by many factors, but is commoniy
associated with a lack of iron. Adjusting the soil pH can often help contrc! this disorcer.

6. Four general types of control for plant diseases inciude: sradication, exslusion, protection, and resistant
cuitivars.

Key Ouestions, Part 3 - page 7-6
OTHER PESTS

1. Rabbits Jamage nursery ¢rops primarily by girdling the plants. This makes piants unattractive and may actuaily
kill them,

2. Deer damage nursery crops by eating twigs, tender branches, or the cambium layer of the bark (girdling), or by
rubbing the plants with their antlers.

3. Mica and rats damage nursery crops by girdling the irunks snd By damaging roots.

4. Animal pests in the nursery can be controlled by cultural measures or by use of repeiients. Lethal control is
occasionally used,

Key Questions, Part 4 - page 7-7
WEED CONTROL
1. A weed is any undesirable plant.

2. Aselective herbicide kills certain plants with little or 1o damage to others. A nonselective herbicide is toxic to all
plants.

3. Acontact herbicide kills only that part of the plant with which it comesin contact. A transiocated herbicide moves
within the plant and kills ajl parts of it.

4. A presmergence herbicide controls weeds in the seac germination stage. A postemergence herbicide controls
existing wesds.

S. A fumigant i< a gas that kills ali living things in the soil.
8. Six items to cer.sider before applying a herbicide inciude:

(7) Identification of the weed.

(2) Carsiui reading of the herbicide label to determine weeds controlled and desirable piants which may be
harmed.

(3) Detarmination of the proper application rate.

(4) Calibration of the spraysr,

(5) Determination of the area to be sprayed.

(6) Determination of how much herbicide will be needed.

e}

. Surfactants are substances (often called wetting agents or Spreaders) which cause snray droplets to spread
more, aliowing more comniete coverage of leaf surfaces. Compatibility agents or adjuvants are another type of
surfactant which helps chemicais to mix more thoroughly.

. An adjuvant is a type of surfactant, They are used to insure that chamicals mix thoroughls..

8. Itisimportantto clean and store Sprayers properiy because proper maintenance will preventclogging, rusting or
freezing of the pump.

Key Questions, Part 5 - page 7-8
SAFE USE OF PESTICIDES

1. An insecticide is one type of pesticide. It kills only insects. “Pesticide” is a general term for any chemical which
kills pests.

(continueq)
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Answers (continued)
2. The 9 steps to follow when handling and mixing pesticides are:

(1) Read iabel directions and current recommendations carefully.

{2) Wear suitable protective clothing and use appropriate equipment.

(3) Open pesticide containers caretully.

(4) Measure amounts accurately.

(5) Handie pesticides in a well-ventilated area.

(6) Avoid wind.

{7) Don't mix pesticides near water supplies.

(8) Clean up spilis immediately.

(9) Keep the phone number of the doctor handy and don't work alone when using pesticides.

3. The 11 steps to foliow when applying pesticides are:

{7) Calibrate application squipment carefully.

(2) Apply pesticide at recommended rate.

(3) Protect honey bees.

(4) Minimize drift by applying on a caim day.

(5) Do not work in the drift of spray or dusts.

(6) Kesp pesticides out of mouth, eyes, and nose.

(7) Keep workers out of treated areas.

(8) Clean ail equipment after use.

(9) Wash carefully after handling pesticides.
(10) Keep accurate records of pesticide usage.
(11) If symptoms of poisoning occur, call a doctor.

4. When disposing of surplus pesticides and containers, the 8 steps to follow are:

(1) Neutralize the poisonous effect as directed on jabel.

(2) Never drain the Sprayer near a water supply.

(3) Do not dump pesticides into the Sewage system or gutter.

{(4) Do not discard pesticides or containers whers contamination may occur.

(5) Never dispose of pesticides with garbage fed to livestock.

(6) Be cauticus in burning empty pesticide containers.

(7) Puncture or crush metal containers (except asrosol cant; and discard promptly.

{8) Dispose of surpius or waste pesticides and pesticide containers by burying in an isolated area.

5. The 5 steps to foliow when stoiing pesticides are:

(1) Store in original, labeled containers.

(2) Store in a dry, well-ventiiated area away from food arid animais. Protect from freezing.

(3) Make sure storage area is secure from children and animals.

(4) Check caps or cans frequently for leakage.

(5) Do not store volatiie weed killers and related herbicides with wettable powders, dusts, or seads.

Terms to Remember, Pa:{ 1 - page 7-10 Terms tc Remember, Part 2 - page 7-11
1. weed 9. adjuvant 1. Lompatibility agent 9. systemic poison
2. turfactant 10. biological control 2. quarantine 10. band application
3. preplant herbicide 11. plant pathoi gy 3. bacteria 11. selective herbicide
4. nematode 12. dormant 4. viruses 12. rodenticide
5. herbicide 13. grub 5. cambium 13. pupa
6. entomology 14. mycoplasma 6. necrosis 14. pasteurize
7. contact herbicide 15. nymph 7. viable 18. broadcast apptication
8. calibrate 8. trarisiocatnd herbicide

Terms. to Remember, Part 3 - page 7-12

. 1. chiorosis 8. fumigant
2. gail 9. contast poison
3. emulsifiable concentrate 10. girdle
4. larva 11. metamorphosis
§. parasite 12. mycelium
€. defoliation 13. nonselective herbicide
7. tungi fcontinueq)
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Answers (continued)

Crossword Puzzie 7 - page 7~15 Letter Maze 7 - page 7-13
ACROSS DOWN --'5-'-'5;&7-"}-'-'-'-'-',-'.f-'-'5§“'§-"5~'-'-'-'-'-'
1. preemergence 1. pathology S RS SRS F S CERERY, et
6. entomology 2. nematocide <8000 IR I B - T
7. mycelium 3. cambium CalliilriRalty i diyscTeaiariiill
9. resistant 4. pesticide N SRS S SN ERE D OE FE P
11. nonselective 5 pest EERRERRREE SETRSE RN I E SRR AL IY S
14. grub . contact Trreeiiilirlee:latsceariS
w.?,amn, 10. metamorphosis RS OREY M S ST A ERE R
19. viable 12. surfactant SRR LI SRR SRS FAELEREES
22. calibrate 15. quarantine N S S R LR R L
23. detoliation 16. necroais .'.'.'.'Ii.'.';.'.ﬂ..'.ci """""""""
18. girdle = il pULeLmlllial i
20. gall fv&f.i}ni.x'.ZZI'.II.EIZZZL.'.':J-E&H.EE
:::::?'"‘.';:::::::?:'::::'e°"':"
.:.:.:'.‘:z.u B L I T I RO
L R R
Quiz
True or Faise - page 7-29 Muitipie Choice - page 7-29 Maiching - page 7-32
1. true 21.3. 45. B
2. faise 2. A 46. D
3. true 2. C 47. G
4. talse 24. A 48. A
5. false 25. C 49. J
6. true 6. B §0. H
7. faise 27. A 51.C
8. faise 26. D S2. |
9. faise 2.8 S3. E
10. true 30. C 54. F
11. taise 31. D
12. true 32.¢C
13. true 38.0
14. true 4.8
1S. true 35. 8
18, false 3. C
17. true 37. A
18. faise 38. 8
19. true 3. C
20. true 40. A
41. R
42. B
43. A
L% 3
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GLOSSARY - Chapter 7

adjuvant - compatibility agent used to prevent two pesticides or a pesticide-fertilizer mixture from
separating when comtined in a sprayer.

bacteria - certain microscopic organisms that can cause disease in plants or animals.
band application - 2pplying pesticides in lines or rows rather than broadcast.

biciogical control - an attempt to restore the balance of nature and contro! pests by natural means, without
the use of chemicals.

broadcast application - applying pesticide over the entire area.

calibrate - to determine, check or change the graduation of any instrument giving quantitative
measuraments.

camblum - 2 layer of delicate meristematic tissue between the inner bark (Phloem) and the wood (xylem)
that produces all secondary growth in plants and is responsible for the annual rings in wood.

chiorosis - lack of chlorophy!l development because of a nutritional problem such as lack of iron or
magnesium. Can also be caused by disease.

compatibility agent - adjuvant used to prevent two pesticides or a pesticide-fertilizer mixture from
separating when combined in a sprayer.

contsct herbicide - a weed killer that acts primariiy by touching plant tissue rather than through
translocation. It usually affects only plant parts with ‘which it comes in cirect contact,

contact poison - a poison which kills upon contact.
defoilation - the process of losing leaves.

dormant - not in active growing condition. Capable of resuming growth when environmental conditions
are favorable.

emuisifiable concentrate - a concentrated liquid pesticide which mixes readily with water.
entomology - the study of insects.

tumigant - a chemical uscd to kill insects, nematodes, fungi, bacteria, seeds, roots, rhizomes, or entire
plants. Typically used within the soil.

tungl - parasitic or saprophytic piant organisms responsible for certain plant diseases.
gall - an abnormal growth of piant tissue around the eggs or larva of an insect parasite.

girdie - to remove a strip of bark from around a tree trunk or branch. This practice is sormetimes used to
grow larger fruits, to induce rooting, or to kill a tree.

grub - the larva, stage of some insects.

herbicide - a pesticide that kills wesr;s.

larva - the immature, wingless, feeding stage of an insect that undergoes complete metamorphosis.
metamorphosis - the structural or functiqnal modification of a living organism during its development.
mycellum - the fine threadlike growth of a fungus.

mycopiasma - a “fungus form” organism responsible for certain plant diseases such as aster yellows.
{continued)
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Glossary (continued)

necrosis - the death of plantcellsina living plant. Symptoms inciude spots, ring, or strancis of disco'oration
in foliage, fruits, tubers, and other tisgues.

nematode - a tiry worm-like organism which is sometimes parasitic on plants.

nonselective herbicide - a pesticide which destroys or prevents the growth of piants in general without
regard to species.

nymph - the young of an insect that undergoes incomplete metamorphosis.

parasite - a pest or organism that lives upen another crganism, .

Pasteurize - expose ti i igh temperature in order to destroy certain microorganisms.

plant pathoiogy - the study of plant diseases.

prepiant herbicide - hert icide applied to eliminate problem weeds before planting the crop.

Pupa - an insect in a nonfeeding, usually immobile, transformation stage.

quarantine - isolation to pravent the spread of infection to organisms or geographic regions.
rodenticide - a pesticide which kills rodents.

seiective herbicide - a herbicide which will kil certain plants with littie or no damage to others.
surtactant - any substance that, dissolved in water, reduces surface tension between it and another liquid.

systemic poison - a pesticide which is absorbed directly into the planiand transiocated to plant parts above
the ground.

transiocated herbicide - a herbicide which moves within the plant and kills ail parts of it.

transpiant - the process of shifting a plant from one container or iocation to another.
viable - capable of germination or growth.

virus - @ rinute organism frequently causing disease.

weed - an unwantec: plant, especiaily if it aggressively competes with desired plant varieties.
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NARRATIVES FOR TRANSPARENCY MASTERS - Chapter 7

T7-1 (Siudent Manual, page 152)
An insect body is divided into three major body parts: head, thorax and abdornen.

T7-2 (Student Manual, page 153)

The type of mouthpart is one of the most important identifying characteristics of insects. Knowledge of
mouthparts wiil help you identity and control many pests.

Questfon: How can a knowledge of insect mouthparts help ou control insects?

T7-3 (Student Manual, page 153)

A stink bug has piercing-sucking mouthparts. The bristles enter the host plant. The insect then draws its
liquid food from the plant. .

T7-4 (Student Manual, page 154)

Most insects undergo metamorphosis (a charige in form) du ring their development. A knowledge of the iife
cycle of insects will help you controi them.

Questian: How can a knowledge of insect life cycles help you ¢ antrol these pests?

T7-5 (Student Manual, page 155)

A bagworm undergoes gradual metamorphosis. The life cycle of the bagworm ;shownin this figure. The
cycle is divided into tw? gsasons — the active season and the dormant season.

Quection: During whish season would it be easier to control the bagworm? Why?

T7-8 (Student Manual, pages 155-156)

A codling moth goes through complete metamorphosis. The adult emerges in the spring and lays eggson
foliage. The larvae which develop from the eggs enter apples to feed. When mature, they enter :he tree
bark.

T7-7 (Student Manual, pages 155-156)

The three stages in this life cycle are: egg, nymph, and aduit. Note that the nymph, which looks like a tiny
adult, goes through severali stages in its deveiopment,

T7-8 (Student Manual, pages 155-156)

The four stages in the life cvcie of this insect are: egg, larva, Pupa, and aduit. The larval stage of some
insects is often cailed a worm or loopar.
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Narratives for Transparency Masters {continued)
T7-9 (Student Manual, pages 164-166)
In addition to chemical control, insects and mites can be controiled through:

the use of resistant varieties
legal control

cultural control

biological control

Resistant piant varieties are crops which resist or are unharmed By pest.. Legal ¢c=ntrol includes
quarantine, inspection, emb.argo, and compuisory crop destruction. Cultural control involves planting,
grawing, harvesting and tillage practicas which discourage pests. Biological control invoives the use of
natural enemies such as parasites, predators, and disease agents which are used to control pests.

T7-10 (Student Manual, pages 164-185)

Integrated pest control puts all the pest control methods together into a planned program to achieve pest
control.

T7-11 (Student Manual, pages 167-173)

Symptoms of plant diseases include: decaying or rotting, abnormal growth (galls, swel¥ng, leaf curls),
underdevelopment or stunting, wilting, and discoloration.

T7-12 (Student Manuali, page 171)

Symptoms of nematode damage are similar to plant disease symptoms (on plant parts above ground).
Selow the ground, nematodes cause swollen and misshapen roots and sometimes galls.

T7-13 (Student Manual, pages 178-180)

Field mice can cause serious economic iosses to nurseries each year. Rabbits can also cause serious
damage, particularly during the winter months.

Question: What is the major type of damage caused by mice and rats?

T7-14 (Student Manual, pages 178-180)

Girdling is the process of cutting the cambium layer (under the bark) in a ring around the plant. Girdling
affects the food and water transportation system of plants.

Questions: What are the resuits of severe girdling? What are the resulits of minor girdling?

T7-1§ (Student Manual, page 184)

Contact herbicides kill only the part of the piant they cover. Weed regrowth may occur following
application of a contact herbicide.

Question: How does a transiocated herbicide ditfer from a contact herbicide?
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Narratives for Transparency Master: {continued)
T7-16 (Situdent Manual, Pages 184-185)

Prepiant herbicides are applied to eliminate problem weeds before planting the crop. Preemergence
herbicides control weeds at the seed germination stage. Postemergence herbicides are applied to existing
weeds.

T7-17 (Student Manual, page 188)
Before applying any herbicide, identity the weeds to be controlled. Then select the appropriate herbicide.

T7-18 (Student Manual, page 189)

Wetting agents or spreaders are terms used for surtactants. These chemicals cause spray droplets to
spread more. This allows more complete coverage of leaf surfaces.

T7-19 (Student Manual, pages 191-194)
Before applying any pasticide you should read the label carefully. The label contains:

. the name and address of the chemical company
. th~ Jrand or trade name; the name and amount of all active ingredients
the type of pesticide

- the kind of formuiation

- the EPA registration and establishment numbers

. the storage and disposal precautions

a hazard statement and directions for use

. net contents

- the words “Keep Out of Reach of Children”

10. a signal word

11. the required time between spraying and harvest

12. the reentry intervai (if applicabie)

13. a general use or restricted use classification statement

OCONDPGLARWN

T7-20 (Student Manual, page 192)
This is a sample label for a common miticide.

Question: What information do you need to kno'w about this pesticide before you apply it?

T7-21 (Student Manuay, page 192)

This is a sampie label for a common fungicide.

T7-22 (Studenrt Manual, pages 191-192)

Contact poisons may suffocate, paralyze, or burn the pests with which they come in contact. They are
most useful for controlling insects with piercing-sucking mouthparts. Stomach poisons are used to
control ingects with “ mouthparts,

Systemic poisons z directly into the plant and transiocated to plantparts above ground. They
kill any pest whicr .1 the plant.
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Natratives for Transparency Masters ( continued)
T7-43 (Student Manual, page 194)

Pesticides and pesticide containers can be disposed of by burning (depending on local regulations),
burial, or recycling. You should break, crush, or <ut apart the containers so they carnot be reused.

T7-24 (Student Manual, page 194)
The pesticide storage area should be:

. child-proof

. €ool, dry, and well-ventilated

. fire-resistant

. fenced in or locked

supplied with detergent, hand cleaner, and water

supplied with absorbent materiais, such as sand, sawdust, and paper
supplied with shovel, broom, dust pan, and fire extinguisher.

NOG A LN

Warning signs should be posted on the doors or windows of the area.

3



Parts of a Grasshopper

prothorax metathorax
. mesothorax

=~

THORAX
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Mouthparts of a Grasshopper

righ | @ left
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Mouthparts of a Stink Bug
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Insect Development

T7-4

S %

No metamorphosis (silverfish)

%
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Complete metamorphosié ‘(June beetle
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T7-5

Seasonal Life History of the Bagworm

SUMMER-

‘,‘fALa"ae
i Feed
\

Larvae Development
Develop Complete
Males Emerge, Fertilize
Females, and Die
Eogs ' Females Lay Eggs in Bags
Hatct: Where They Qevelop,
ACTIVE SEASON Then Die
SPRING -

AUTUMN
DORMANT SEASON

Eggs in Bags
on Plant

WINTER
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Seasonali Life History of the Codling Moth

SUMMER
Pupse " Adults

Larvae
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Larvag Generation
'n Fruit Larvae Larvae
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Eggs Places
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Three Stage Life Cycle




T7-8

USEPA
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Altemate Control Methods

Cultural Control
USEPA.
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T7-10

Integrated Control

U.S.E.P.A.
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Symptoms of Disease
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T7-13

Animal Pests
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T7-14

Girdling Damage
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Contact Herbicides Kill Only the Part
of the Plant They Cover
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T7-17

First identify weed.
Then select appropriate herbicide.

,EC _ 7-59
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T7-18

Wetting Agents —

¢ reduce surface tension of herbicides.
® increase penetration of herbicides.
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CHAPTER 8
STORING. GRADING, AND MARKETING NURSERY STOCK

PERFORMANCE CHECK LIST

. List the iypes of storage used for nursery stock.

. Demonstrate the techniques of defoliation of plants before storage.

- List and describe the problems that might occur with plants whi'a in storage.
- Demonstrate the process of grading with calipers.

- Define marketing as it is interpreted in the nursery industry.

. List and describe the five types of firms that market nursery stock.

. List several ways nursery operatofs advertise their products.

- Define merchandising as it applies to the nursery industry.

. Demonstrate the process of preparing plants for shipment by mail order nurseries.

Oemonstrate the process of preparing plants for shipment by wholesale nurseries.

SUGGESTED LEARNING ACTIVITIES

. Visit several commercial nurseries and determine how they store, grade, and market their nursery

stock.

. Prepare some nursery stock for storage.

Construct a polyetriylene-covered quonset greenhouse for storage of container-grown stock.

. Practice grading nursery stock using a caliper.

Make a list of all the wholesale nursery firms, landscape firms, and other retail nursery businesses in
your area. _

Check newspapers and other media and make a list of the ways in which local nursery firms advertise.
Have students construct a lath house for display or storage of plant material.

Visit a local retail nursery and make a list of the merchandising procedures this firm uses.

. Anursery firm advertises in many ways. Some of the more typical methodsinclude newspapers, radio

or television commercials, direct mail, and good public relations. Choose one or more of these
methods and advertise the plant material or sg *vices provided by your school horticulture department.

A. Place an ad in the school or community newspaper.

B. Have alocal radio or TV station do a public service announcement aboutasale sponsored by your
horticuiture department.

C. Create a brochure or flier publicizing a special sale or service offered by your horticulture
department and mail it (or distribute it by 1and) to parents, teachers, and others in the community.

(continued)
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D. Practice good public relations by:

® Writing a horticulture information column for the school or local newspaper.

® Providing a horticulture information spot foraiocal radio station. For example, tell listeners how
to control crabgrass in the spring. Or help the radio station starta " Green Thumb” hourdesigned
to give listeners the chance to call in with questions.

» Developing a speakers’ bureau. Have members of your class who excel in public speaking give
talks at jocal garden ciub meetings, etc.

SAMPLE INTEREST APPROACH

Bring in a newly harvested nursery plant. Ask students how this plantcan be keptin good condition for
a customer who may not want delivery for several months. Ask students why nursery operators don't
simply harvest their stock as it is ordered. Why is it sometimes necessary to store stack before shi ppingor
selling it? Ask students how storage of container stock differs from that of barerootstock. When students
cannot answer these questions, move into a discussion of nursery stock storage.

Ask students why nursery stock needs to be graded. When they cannot answer, show them several
nursery piants of the same variety but different sizes. Discuss the differences in these plants — height,
diameter size, etc. Ask students how you can make sure that the grades one nursery operator assigns to
plants are the same as those another nursery operator would assign to simiiar plants. When they cannot
answer, move into a discussion of grading procedures.

Bring in a small sack of groceries. Remove the groceries from the bag, then ask students what the term
"marketirg” means. When we refer to marketing of nursery stock, is this what we mean? When students
say this is not the way nursery stock is marketed, move into a discussion of commercial marketing
procedures, advertising and merchandising.

Ask students several questions abcut advertising. Let's szy there are two nurseries in the same town.
Both nurseries have similar stock — same varieties, same sizes, same quality. Yet one nursery sells far
more than does the other one. What are scime possible reasons for this? Move into a discussion of
marketing, merchandising and advertising.
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KEY QUESTIONS FOR CHAPTER 8

. How does common storage of nursery stock differ from cold or refrigerated storage? (pages 195-197)

How is nursery stock defoliated befare storage? (page 198)

What is the purpose of “sweating” nursery stock and how is it done? (page 198)

Why should the roots of stored plants be covered? (page 198)

How can the growth of mold in storage be prevented? (pages 198-199)

. How is container-grown nursery stock stored? (page 199)

. How are herbaceous perenn:als stored and prepared for shipment? (page 199)

What is “caliper”? (page 200)

Why is nursery stock graded? Who sets the standards? (page 200)

(continued)
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Key Questions (continued)

10. Differentiate among marketing, advertising, and merchandising. (glossary)

4435
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NAME

TERMS TO REMEMBER
Chapter 8

Match each term from the technical vocabulary list below with its correct definition. Fill in each blank with the
refer to the pages (given in parentheses) in Chapter 8 of The Nursery Worker.

appropriate word. If you need heip,

advertising
caliper
detfoliation
grading

inventory

herbaceous perennial rick

Technical Vocabulary

marketing
mechanized beater
merchandising
paliet

N O 0

10.

11.

- All activities by which transfer or possession of goods from seller

to buyer is €"*3cted. (page 201)

All planning, advertising, and other activities involved in
proinoting sale of a product. (page 203)

To dascribe or present a 'product or service in order to induce
consumers to buy it. (page 202)

A detailed list of articies. (glossary)
A perennial piant that does not develop a woody stem. (glossary)
A stack or pile of nursery material. (page 198)

A shallow piatform for holding material for storage or
transportation. {page 198)

In landscape or nursery usage, the diameter of a tree measured six
inches above the ground for smailer trees, or twelve inches above
the ground for larger trees. (page 200)

The process of losing leaves. {page 198)

A mechanicai device used to remove foliage from glant material.
(page 198)

Arranging or sorting plants according to quality or size. (page 200)
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Fill in the crossword puzzie with the missin

NAME

CROSSWORD PUZZLE 8

Chapter 8 of The Nursery Workaer.

g words. If you need help, refer to the pages (given in parentheses) in
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ACROSS Clues DOWN Clues
1. Adevice used to remove leaves from plants 2. A plantwhich does notdevelop woody tissueis
(2 words). (page 198) said to be (9. “ssary)
3. An attempt to increase sales with attractive 3. All the functions involved in buying or selling
presentation or display. (page 203) goods or services. (page 201)
7. A list of stock on hand. (glossary) 4. A form of public announcement intended to

11.

. A stack or pile of nursery material. (page 198)
10.

Sorting plants according to quality or sire.
(pagn 200)

A platform for storage or transportation of
materials. (page 198)

aid in the sale of merchandise or services.
(page 202)

5. To remove lezves. (page 198)

6. The exudation of moisture from green plants

when clesely packed. (page 198)
A smali plant placed in a field row. (page 127)
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NAME

LETTER MAZE 8

letter maze. They may be written across, down, or diagonaily. When you

The 10 words listed below are hidden in the

find a word, circle it.

LSSHNONIYOGRNAHYZTDTYDXI
UZNGFYONGSZNESJSRNYPPABA
DPDHHGBHOJHNIPBACOAALNRG
TBHTNNUFHFTZJNIZZTTHHGNK
CGNJNIOXUUHKLAKLTCINSIUP
XOWE>0>O0ILOU~IXKAONOW NV |-
4XOA3XEO0QEXVOD X XX0OXK> X
NJJGSRFFJHERCHANDISINGNN
HUYNFGNIUSNAEBFGPNDIOETI
OUOLZGNONFZKNXAOCKEUNNXG
ETBXBTCZAZEILADUERTISEND
FCOXWOoOrUX S YLK ECZL gD Y X
RGJLZTOPNPRJGGHTGOBFOPGB
RELFZSDXAIGJKEGHLIZOBLGO
LAYRIHUOROXGJCUANTUXGITH
?UBPANDOHARKETINGAJGDGSU
GHUNDKNLEDPCNNIGLIVOXDTC
KDHHDJHTUCGLNOAHSLEPNXRG
HPPA&CBXYMAEGTENFOLUUKUZ
NJSHHEBNBIRBNULTNFKRUOHF
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NAME

STUDENT EXERCISE 8-A
MSRCHANDISING NURSERY STOCK

The way in which stock is displayed plays a major rcle in what a customer purchases. In this exercise you
will practice displaying rursery stock using various merchandising techniques to attract customers.

MATERIALS:

nursery stock

related items that might be sold in a garden center
suitable area for display

material for making signs:

— poster board
— magic markers

PROCEDURE:
1. Locate a suitable area for a display. Make sure the area is clean.

2. Place seasonal items and/or impulse items near the daor or in a high traffic area. For example, placea
dispiay of seeds near the door in spring. Use a bulb display in the fall. Other impulse items could be
located near the check-out,

3. Place appropriate nursery stock in the display area and surround it with related items. For exam ple,
place rose fertilizer, fungicide for biackspot and mildew control, and Pruning shears near a display of
rose plants.

4. Construct posters and place them near the plants, on the walls, etc. Posters may include photagraphs
of mature plants, suggestions on how to use the plantin the landscape, suggestions on how to care for
the plant, etc.

5. If care tags are available, attach them to the plants.
6. Price the plants and other merchardiss.

7. Analyze your completed display. Is it attractive? Would it encourage a customer to purchase a given
item? If possible, have peopie from outside the class conie in and critique the display. What do they
like about it? Would they be inclined to purchase one of the displayed itams?

8. When you have completed this exercise, be sure to put away all plant material and other items. Leave
the display area clean.

EVALUATION:
1. Seasonal and related items are grouped together.

2. Impuise items are placed in high tratfic areas.

3. Posters and advertising materials are appropriately placed.

4. Materials are clearly labeled with price and with care tags where applicable.

S. Area used for the exercise was left clean and neat. All materials were put away properly.

FINAL GRADE

4 H 'c'}



NAME —
STUDENT EXERCISE 8-8
EXTERNAL APPEARANCE OF A MURSERY

Customers are often attracted into a nursery or garden center by th: outward appearance of the busiress
place rather than by the actual quality of the piant material. Custemers may associate an unatiractive
setting with poor quality. In this exercise you will be asked to survey a local nursery/garden center
business and determine how well this firm is doing at creating an attractive setting.

MATERIALS:

® check list (below)
¢ sharp #2 pencil with eraser
® transportation to a local business

PROCEDURE:

Take copies of the following check list along when you visit a local nursery/garden center firm. Rate the
success of this business in attracting customers.

CHECK LIST

TQ SOME
YES EXTENT NO

-t

- Flowers or decorative plants are used around the buildings.

2. The buildings or nursery areas are surrounded by an attractive
lawn or suitable greund cover.

3. Weeds in the driveway, parking lot, around the buildings, etc. have
been removed.

4. All structures and sales areas are neatly painted, or of attractive
material not needing paint.

§. Signs are neatly painted and legible.

6. Perishable merchandise is tresh-looking, not damaged by sun,
wind, frost, etc.

7. Ample parking is provided for customers.

(Add your own criterion here)

Compare and discuss your check lists upon returning to school.

EVALUATION:

Check list was completed accurately.

FINAL GRADE
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NAME

QUIZ - CHAPTER 8

TRUE OR FALSE
Read each statement compietely. If the stitement is faise, circie “F.” If the statement is true, circle "T.”
F 1. In the Midwest harvesting of nursery stock typicaily begins after the first light frost.

In common storage no mechanical refrigeration is used for cooling.

It is important to barvest nursery stock before plant tissues become mature.
Deciduous plants should be defoliated before storage.

Low piastic greenhouses often serve as winter storage facilities for container stock.
Ventilation of container stock storage facilities is rot necessary.

Gréding is arranging or sorting plants according to quality or size.

Caliper is the diameter of a tree.

© O N O 0 s N

A caliper is an instrument used to measure the diameter of a tree.

10. Advertising can let peopie know that your nursery offers a special kind of plant or service.

L B T B TR B TR P R

E
E
F
E
E
E
E
E
E
E

11. Merchandising refers to the process of moving plants from one growing area to another.

MULTIPLE CHOICE

Read each item and decide which choics answers the question ar completes the statement. CircCle the |etter of the
carrect answer.

12. Which of the following procedures can be used to defoliate plants prior to storage?

A. chemical sprays C. gas chambers
B. mechanical beaters D. all of the above
13. Relative humidity of percent is needed for optimum storage conditions.
A. 30-35% C. 80-85%
B. 50-55% D. 95-100%

14. Which of the foliowing would not help to control moid in storage?

A. placing only clean, disease-free stock in storage
B. "sweating” the stored stock

C. dusting all plants with fungicide before storage
D. ingtalling ultraviolet lights in storage areas

15. You can defoliate nursery stock before storage by...

A. chemical sprays and/or C. mechanical beaters
gas chambers D. all of the above
B. sweating

16. The initials AAN stand for . . .

A. Apple Association of North America

B. American Association of Nurserymen

C. American Agronomy News

D. Association of American Nurseries (continued)
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QUIZ - page 2

17. Arranging or sorting piants according to quality or size is called . . .

A. grading . C. marketing
B. calibrating D. both Aand C

18. Plant tags are used ...

A. to give customers instructions for pianting

B. so that a customer will know what kind of plantitis
C. so that a price can be put on each piant

D. for ail of the above reasons

19. Retail nursery businesses include . . .
A, garden centers C. mail order nurseries
B. discount stcres with garden D. ali of the above
centers only part of the year
20. The largest percentage of businesses in the nursery industry are ..

A. landscape firms C. wholesale firms
B. landscape maintenance firms D. mail order firms
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ANSWER KEY - CHAPTER 8

Key Questions - page 8-3

1. Common storage of nursery stock involves no mechanical refrigeration equipment. Refrigerated storage, as the
name implies, involves the use of cooling equipment to keep plants at the proper temperature.

2. Nursery stock can be defoliated by: (1) chemical sprays, (2) mechanical beaters, (3) gas chambers, or (4)
sweating.

3. During sweating nursery stock is [00seiy bundled. piled into temporary stacks, and thoroughly watered. Buildup
of heat causes leaf removal (defoliation), which i recessary before storage.

4. The roots of stored plants should be covered to prevent drying out of the root system.

5. Problems with moid in the storage of plant material can be prevented by placing only ¢lean, disease-free stock in
storage. Some nursery operators aiso dust the plants with fungicide before storage or use uitraviolet lightsinthe
storage ares.

6. Coritainer-grown stack is generally stored in low piastic greenhouses.

7. Many herhacedus perennials are stored in temperaturas bsiow freazing. Before shipment the frozen plants are
placed in a refrigerated room above freezing for about 3 days to thaw siowly

8. A caliper is an instrument used t0 measure the diameter of a tree. The term “caliper” also refers to the
measurément of the tree. )

9. Nursery stock is graded in order to sort plants according to quality or size. Grading standards are recommended
by the American Association of Nurserymen,

10. Mearkviing reters to all activities by which transtfer of title or possession of goods from sellerto buyer)s eftecteq. it
inctudes advertising, shipping, storing, and selling. Advertising refers to the description Or presentation of a
product or service in order to induce customers to buy it. Merchandising refers to aif planning, advertising, and
other activities invoived in promoting sais of a product.

Terms to Remembar - page 8-5 Crossword Puzzie 2 - page 8-6
1. marketing ACROSS DOWN
2. merchandising
3. advertising 1. mechanical beater 2. herbaceous
4, inventory 3. merchandising 3. marketing
S. herbaceous perennial 7. inventory 4. advertising
6. rick 8. rick S. defoliate
7. pallet 10. grading 6. sweating
8. caiiper 11. pallet 9. liner
9. defoliation
10. mechanized beater
11. grading
Letter Maze 8 - page 8-7 QuiIZ
....... '................
A A True or Faise - page 8-10 Muitipie Choice - page 8-10
SEECCETEA R SEILLILIES 1. true 12.
ThLliiemLiiiiiiiiULuL 2. true 13, C
t.;c.:......:;:.....: 3. faise 14. B
R - | 4. true 15. D
LS S ST S B 5. true 16. B
[ BT :‘. 3 .:. ; . ; 6' falSe 17. A
R A S B | 7. true 18. D
SO SRE I SN DR M 8. true 19. D
A A T S 9. true 0. C
R €o 08V . 0., 10. true
A A S 11. false

413




8-13

GLOSSARY - Chapter 8

advertising - describing or presenting a product or service in order to induce consumers to buy it.

callper - in landscape and nursery usage, the measurement of tree diameter taken 8 inches above the
ground if the diameter is less than 4 inches; taken 12 inches above the ground if the diameter is over 4
inches. Also an instrument used to measure the diameter of a tree.

defollation - the process of losing leaves.

grading - arranging or sorting plants according to quality or size.

herbacsous perennial - a perenniaj plant that does not develop a woody stem.

inventory - a detailed list of articles, typically including code riumher, quantity, and value of each itern.

marketing - all activities by which transfer of title or pessession of goods from seller to buyer is effected.
Includes advertising, shipping, storing, and selling.

mechanized beater - 2 Mechanical device ysed to remove 'saves from nursery stock prior to storage.
merchandising - all pianning, advertising, and other activities involved in promoting sale of a product.
pailet - a platform (usually wooden) for holding material for storage or transporfation. asinawarehouse.

rck - a large stack or pile of material such as hay or straw.
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NARRATIVES FOR TRANSPARENCY MASTERS - Chapter 8
T8-1 (Student Manual, pages 195-199)

A properly insulated, underground building is an ideal structure for storage of nursery stock. No
mechanica! refrigeration #quipmant is used for cooling in this type of storage.

Question: What other types of storage facilities might a nursery use?

T8-2 (Student Manual, pages 195-1986)

Use of air-cooling frame storage buildings is stili the practice in some nurseries. Fans are used in the
upper part of these frame structures to pull cool air through the stored materials.

T8-3 (Student Manual, page 199)

Herbaceous perennials are divided into several grouns according to theirroot system. Grouping plants in
this way can make handling and storage easiar.

T8-4 (Student Manual, page 200)

Caliper is the determining measurement in grading trees. A caliper measure...ent of the trunk is taken 6
inches above the ground level up to and tnc.uding 4-inch trunk size. Itis taken 12inches above the ground
level for larger trees.

T8-5 (Student Manual, page 200)

An instrument cailed a caliper is used to determine tree diameter. The caliper is held to the :ree at the
proper height. The diameter of the tree is read on the scale provided.

T8-8 (Studant Manual, pages 202-207)

Creating a display is an important part of merchandising and advertising.

e e e L



T8-1

Underground Common Storage
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T8-2

Frame Storage Building

8-16




T8-3

Root Systems of Perennials

f1fk

Delphinium
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Determining Caliper Size

P

‘! BRANCHING HEIGHT

| .
Bl Take caliper measurement

at 6 inches above ground level
if 4 inches or less

If more, take at 12 inches

|i ~
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h:"“n o wu"
[
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T3-5

Types of Calipers
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T8-5

Creating a Display

. Select seasona’ ltems and plant materiai for the

display.

. Group seasonal items together.

. Group large items together — mowers, tillers, etc.

Place colorful items, impulse items, etc. in high traffic
area — near cash register or door

. Establish a good traffic pattern.

Display posters, advertising material, etc.

Restock display frequently.

. Change display frequently.

8-20



CHAPTER 9
KEEPING RECORDS AND ACCOUNTS

PERFORMANCE CHECK LIST
1. List six typical nursery management decisions that can be made from an adequate set of records.
2. Name the major divisions of a chart of accounts according to a financial breakdown.

3. Name at least ten nursary activities for which a chart of accounts would be needec to make
management decisions.

4. Explain how a shipping budget can be established from a record of orders booked.
5. Name the four accounting periods useful for nursery operators.

6. Explain how to determine average hourly labor costs from year to yearto arrive ata decisiun for a price
increase.

7. Name the two ways in which current prices of nursery stock have been derivead.
8. Explain how to obtain a specific average price increase for a group of plarts.

9. Explain hoaw most nurseries obtain a yearly inventcry count.

SUGGESTED LEARNING ACTIVITIES

1. Plan an interview with a nursery operator. Find out what types of management decisions are typically
based upon records such as an inventory.

2. Introduce students to computer software and the forms used in a typical nursery operation.
3. Have a local Ilabor leader visit the class and discuss work and wages.'

4. Setup a nursery or garden center operation at the school. Usa a record keeping system that students
must maintain themseives.

S. Have studants regularly inventory crops and supplies and keep inventory records up-to-date.

SAMPLE INTEREST APPROACH

Ask students, "What wouid happen if nursery operators did not keep good records?” Then ask how the
nurcery operator can determine how many plants are available forsale. Does someone have to gooutintn
the field and count them? If the nursery cperator does not keefr records, how is the payroll calculated?
Who would keep track of employee wages, fringe benefits, etc. if no records were kept by the manager?
"How ‘would you like to be paid for only haif the time you actually worked because your employer kept
terrible records and didn’t know how much to pay you?” Continue ..ith questions aileng this line until
students see the value of record kesping. Then ask them to list the types of records needed in a typical
nursery bus.ness. Move from there to a study of record keeping and accounts.
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NAME

KEY QUESTIONS FOR CHAPTER ¢

1. Why is record keeping important in a nursery business? (pages 209-21Q)

2. What types of records (answering what questions) does a nursery need? {page 210)
4}

(2)

(3)

(4)

(5)

(6)

@

)
3. What is the biggest cost item in producing plants? (page 210)

4. Name three types of records dealing with labor which might be kept by a nursery operator.
{pages 212-213)

List five types of records dealing with orders which might be kept by a nursery operator.
(pages 213-214)

o

6. What are some of the major items included in a Statement of Profit and Loss? (page 213)

7. What is the "Sales Processing Labor Rate” and why is it important? (page 216)

(continued)




Key Quaestions (continuad)

8. Explain the two ways in which nursery operators set the prices of their stock. (page 216)

g-3

3.

9. When a price increase is necessary, what is the best time to put such an increase into effect?
{page 217)

10. What is ar inventory? (page 217)

11. Why are inventory records important? (page 217)
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NAME

TERMS TO REMEMBER
Chapter 9

Match each term from the technical vocabulary list below with its correct definition. Fill in each blank with the
appropriate word. If you need help, refer to Chapter 9 of The Nursery Worker orthe Glossaryat s end ofthis chapter.

account
assets

budget
expenses
fixed cost

bookkeeping merchandise

Techrical Vocabuiary
invoice
liability

net worth
packing slip
revenue

&

© ® N o o

10.
11,

12

. An official business relation, as with a store, allowing a customer

or client certain credit privileges.

. A particular item or source of income.

3. Money owed. Lebts or obligations.

A detailed list of goods sold or services provided, togetherwith the
charges and payment tarms.

The total resouices of a person or business.

An expense that canno? be moditied.

The surn of all a firm's assets minus liabilities.

An estimats, often itemized, of exoected income and expenses.
The record system.

Charges incurred duriig the transaction of business.

A slip enclosed with each order shippec from the nursery. Lists
package contents.

Goods or commadities oHfered for sale.
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NAME

CROSSWORD PUZZLE 9

n the crossword puzzie with the missin

Glossary at the end of this chapter.

g words.!f you need help, refer to Chapter 9 of The Nursery Worker or the
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ACROSS Clues DOWN Clues
3. Afinancial statement of estimated income and 1. The entire property of a business applicable to
expenses payment of its debts (2 words)
4. Ob]ects cr materiais offered for sale 2. A record of debit and/or credit

10.
11.

12.

RIC

. The costs involved in operating a business

Debts which are owed
The total vaiue of a business (2 words)

The practice of keeping records of all business
iransactions

A slip included with a shipment indicating
which items have been sent (2 words)
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. A cost which remains fairl

. Return from an investment, or a source of

income

Yy constant (labor,

heat, etc.): — a cost

. An itemized statement of merchandise

shipped or sent to a purchaser
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LETTER MAZE 9

ay be written across, down, or diagonally. When you

The 10 words listed below are hidden in the letter maze. They m

find a word, circle it.
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NAME
STUDENT EXERCISE 9-A
THE IMPORTANCE OF WEATHER CONDITIONS
The environment may have great impact on the operation and profit-making capacity of a nursery.

Weather can affectplant growth directly. Itcanalso infiluence the culturai practices used. KXeeping records
of weather conditions can heip in predicting plant growth responses and overcoming potential

difficulties.

MATERIALS:
Table 9-1, “Weather Conditions,” and a sharp pencil

PROCEDURE:
1. Keep track of weather conditions for one weei- recording your findings daily in Table 9-1.

2. At the end of the week compute the a.verage in each column.

3. Discuss your results in class.

EVALUATION:

Table was completed neatly and accurately.

FINAL GRADE

{continued)
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Tabl: 9-1, WEATHER CONDITIONS

Record for ___ Month Year

Tomperature
Day Wind Rainfall Sun Remarks
Max, Min

(pPenuiuoo) w-6 esioiexy juespmi

- %

Tolal Avg. '.

Adapled from: Recordkeeping and Dala Acquisilion, Nursery Management Handbook, Sectlon 12, University of
Calilornia, Agricullural Extension Service

ERIC 424
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NAME
STUDENT EXERCISE 9-8
PLANT INVENTORY RECORDS

Keeping a record of plants on hand makesiteasier to handle orders quickly and efficiently. A good system
will constantly keep track of additions and deletions. In this exercise you will practice taking an inventor ¥

and keeping it up-to-date.

MATERIALS:
Table 9-2 and a sharp pencil

PROCEDURE:
Using Tabie 9-2 keep track of all the additions and deletions from your plant inventory for at |east one
month,
EVALUATION:
Table 9-2 was completed accurately and neatty.
FINAL GRADE
Table 9-2. PLANT INVENTORY
Identification Addition to Deletion from Total
Date Number or Species Salable Inventory Salabie Inveniory Salable

o 430
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NAME
STUDENT EXERCISE 9-C
RECORD OF CHEMICALS USED

Itis vary important to keep accurate records of chemicals used on nursery crops: — which chemicals were
applied, in what quantit.es, when, and by whom. For safety’s sake, it is important to know this. But you
must also have these data for each crop so that appropriate costs can be aliocated for each crop.

MATERIALS:

Table 9-3 and a sharp pencil

PROCEDURE:

Using Table 9-3 keep track of all the chemicais you use in the nursery for at least one month.

EVALUATION:

Tabie 9-3 was compieted neatly and accurately.

FINAL GRADE

Table 9-3. RECORD OF CHEMICALS USED

Date Material Amount Enterprise/Crop
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NAME

QUIZ - CHAPTER 9

TRUE QR FALSE
Read each statement completely. If the statement is fajsa, circle “F."” If the statement is true. circie "T".

T F 1. Record keeping is important in any business operation.

T F 2. An effective nursery record keeping system must be simple a.-d inexpensive to instail and
operate.

T F 3. The first step in establishing an accounting system is to inventory all the plants in the
nursery.

T F 4 The biggest cost item in producing plants is pesticides.

T F 5. An"Orders and Shipping Budget” can heip nursery managers decide whether to hire more
workers in order to get nursery stock to customers on time.

T F 6. A"Statement of Profit and Loss" is best analyzed at the end of the natural seasons.

T F 7. An"Hourly Labor Summary” can heip managers determine the standard cost to the nursery
for a particular operaticr:.

T F 8. inventory records kept from year to year can help managers measure how much labor costs
are increasing from one year to the next.

T F 9. The "Sales Processing Labor Rate” is directly related to sales.
T F 10. Price increases shouid be made at the beginning of the summer season.

T F 11. Agood nursery contains an invéntory book which contains a record o how many plantsofa
particular variety and size are available for . 1le at any given time.

MULTIPLE CHOICE

Read each item and decide which choice answers the Questian or completes the statement. Circie the letter of the
correct answer.

12. Which of the following is a typical “management decision”?

A. How many extra employees wil! be needed during the shipping season.
B. How many piants must bc propagated to meet anticipated sales needs.

C. Whether the selling price of plants shouid be changed.
D. All of the above are management decisions.
13. Which of the following items wouid be listed on the “Chart of Accounts”?

A. current assets C. a breakdown of nursery activities
B. fixed assets D. expenses

14. The "Sales Processing Labor Rate” refers to . . .

A. the orders and shipping budget C. net worth
B. digging and shipping labcr costs O. the hourly labor summary

15. All plants in the nursery should be counted . . .

A. once each week C. four times a year
B. once each month D. once a year

16. What is the biggest cost item of a nursery operation?

A. taxes C. insurance
B. supplies D. labor

Q ‘ 432
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ANSWER KEY - CHARTER 9

Key Questions - page 9-2

1.

Record keeping is important in a nursery business because records are needed for reporting tax information and
for making management decisions.

2. A nursery needs records which tell managers —

3.
4,

(1) how many plants must be pPropagated to meet anticipated sales needs.
(2) how many extra employees will be needed during shipping season.
(3) how many extra empioyees will be naeded in the fall to dig anticipated shipinents of various plants.
{4) how much operating maney must be borrowed from the bank for the current shipping season.
(S) how much profit the company cleared during the last year.
(6) how the seliing prica of plants will be changed to meet iricreasing costs of operation.
{7) what is the average number of plants per day that can be dug by a particular digging crew.
(8) how much of a bonus the various workers will raceive this year.
The biggest cost item in producing plants is labor.

Thres types of records dealing with labor which might be kept by a nursery operator inciude: a time card. a daily
labor job record, and a weekly hourly labor summary.

- Types of records dealing with orders which mightbe keptby a nursery operatorinciude: an invoice, an order work

copy, a packing slip, a receiving copy and =1 order acknowledgment, a record of orders booked, and an orders
and shipping budget.

- Some of the major items included in a Statement of Profit and Loss are: net sales, sales processing costs.

production costs, gross profit, seliing expenses, general and administrative expenses, net operating profit, other
income, other expansas, and net profit.

. The "Sales Processing Labor Rate” is the largest single cost item and is directly re'ated to sales. The Sales

Processing Labor Rate is important because it is the best indicator of the effect of price changes.

. The two ways in which nursery operators set the prices of their stock are: (1) by an appraisal of supply and

demand, and (2) by finding out what other nurseries in the area are charging.

. The best time for a price increase is in spring.
1.
11.

An inventory is a count of all stock on hand.

Inventory records are important because they teil managers how many plants are available for saie. Inventory
reports aiso heip in planning for the future.

Terms to Remember - page 9-4 Crossword Puzzie 9 - page 95

1. account ACROSS DOWN

2. ravenue

3. liabitity 3. budget 1. current assets
4. invoice 4. merchandise 2. account

S. assets 6. expenses 5. revenue

6. fixed cost 8. liabilities 7. fixed

7. net worth 10. net worth 9. invoice

8. budget 11. bookkeepirg

9. bookkeeping 12. packing stip

10. expenses

11. packing slip

12. merchandise

{continued)
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Letter Maze 9 - page 9-6 QuiIZ
_______________ SO0OKKELP I3 True or Faise - page 9-11 Multipie Choice - page 9-11
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GLOSSARY - Chapter 9

account - an official business relation, as with a store, allowing a customer or client certain credit
privileges.

assets - the total resources of a person or business.

bookkesping - the work of keeping account books or the systematic records of money transactions.
budget - an estimate, often itemized, of expected income and expenses.

expenses - charges incurred during the transaction of business.

fixed cost - an expense that cannot be modified.

invoice - a detailed list of goods soid or services provided, together with charges and payment terms.
Uebility - money owed. Debts or obligations.

merchandise - goods or commodities offered for sale.

net worth - the sum of all a firm's assets minus liabilities.

packing slip - a slip listing package contents and enc!osed with each order shipped from the nursery.

revenue - a particular item or source of income.

Q 434
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NARRATIVES FOR TRANSI’PARENCY MASTEZRS - Chapter 9
T9-1 (Student Manual, pages 209-210)

Production records can help nursery managers make better decisions.

T9-2
On this production record you wouid record weather conditions.

Question: How can a record of weather conditions help nursery operators?

T9-3
A record such as this can heip improve production efficiency.

Question: What would records such as this be used for?

T9-4
Sdme nursery operators record soil mixtures and fertilizers used.

Quastion: Why is it important to know what kinds of soil mixtures or fertilizers were used?

T9-5

All nursery operators should have a record of which pesticides were used and when. Some may also keep.
track of how frequently piants were irrigated.

T9-8 and T9-7

Several types of costs are invoived in producing any crop:— both production and marketing costs.

T9-8 (Student Manual, pages 210-21 1)

The Chart ot Accounts - Financial Breskdown provides abreakdown of nursery activities. A breakdown of this
type can provide information about a specific nursery activity.

T9-9 (Student Manual, pages 210-21 1)

The Chart of Azcounts - Organizationai Breakdown covers almost any activity that can be found in a nursery.
The "Departments” section provides a further breakdown for information about a specific department
and/or time of year. .

Time cards are frequently used for hourly empioyees because labor is the biggast cost item in producing
plants. Hours may be kept by hand or with a time clock.
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Narratives tor Transparency Masters (continued)

T9-10 (Student Manual, pages 210-212)

The Daily Labor Job Record is designed to be filled out Dy the crew supervisor for edch crew member. This
form is especially important because it is the basis for several other reports.

b

The Weekly Hourly Labor Summary uses information from the Daily Labor Job Records to determine the time
spent in each nursery department for a given week.

T9-11 (Student Manua!, pages 213-214)

Most orders received by wholesaie nurseries arrive several months to severai weeks before the shipping
season. As orders are recegived (or booked) a record is kept to enabie nursery operators to prepare a
shipping budget.

T9-12 (Student Manual, pages 214-215)

The Statement of Profit and Loss is one of the most important reports a nursery operator prepares. Often
accounts are analyzed at the end of the natural Rursery seasons rather than weekly or monthiy.

T9-13 (Student Manual, pages 214-215)

After the first 12 months’ records have been compiled, the riext year's reports shouid be a comparative
statement. The Hourly Labor Summary enables managers to determine the standard cost to the nursery fora
particular operation. With this information in hand, managers can-begin to experiment with ways to lower
costs.
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T9-1

Examples of Production Records

1. What plants were planted?
When were they planted?
How many were planted?

2. What soil moisture was used?
3. When were cultural practices carried out?

4. What types of fertilizer were applied?
When? :

5. How frequently were plants watered?

6. What chemicals were applied?
How much was applied?
When?

7. How many plants reached maturity?
- When?
What was the quality or grade?

& Were there any unusual environmental conditions
which may have affected plant quality?

Adapted from Recordkeeping and Data Acquisition, Nursery Managernent Handbook— Section 1 2,
University of Calitornia, Agricultural Extension Service
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T9-2

WEATHER CONDITIONS

Record for Month Year
Day Temperature Wind Rainfall Sun Remarks
Max. Min.
1
2
3
4
5
6
7
Total Avg.]

Adapted from Rgcoqueeping and Data Acquisition, Nursery Management Handbook - Section 12.
University of California. Agricultural Extension Service

438
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EFFICIENCY AND SYSTEM OF PRODUCTION

2]
Plant t | § 1Quality by
Location n product | Date | 8121 Grade at |System of Production

" Species and [Designallon |5, 40 21 2| Harvest Remarks
2 Variety e 3 B
Bl 513 MEE: &
218 s | E K AHEEH
w|m|m » | £ K o | 3|2 3|E

A

Adapted from Recordkeeping and Data Acquisition, Nursery Management Handbook - Section 12, University of
California, Agricultural Extension Service

439




SOIL MIXTURES

Fertilizer Length of
Proportion | Ingredienls wmomt ToareTs Sterllization | gyo0i Piling Notes or Remarks
FERTILIZATION SCHEDULE
) l
Materlal Rate of Applicallon F;;%lmf,‘g: Remarks

Adapted from Recordkeeping and Data Ac
Calilornia, Agricultural Extension Service

ERIC

IToxt Provided by ERI
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Quisition, Nursery Management Handbook - Seclion 12, University of
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PEST CONTROL SCHEDULE

Description

IRRIGATION

Description

Adapted Irom Recordkeeping and Dala Ac

Quisition, Nursery Management Handbook - Seclion 12, University of
California, Agricultural Extension Service
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T9-6

METHOD FOR ALLOCATING COSTS

Distribution Method to* —

Enterprise prk’é‘&'c‘:’:f:n

Cost Classitication Individual Cost Items

PRODUCTION

1. Fixed Costs —
Administration Offica salories’ ?
and Overhead ‘Office utilities®

Office supplies’

Management salaries’

Legai and accounting’
Depreciatisn = general office’
Beprecistion « production facilities

Interest on investmant

8
]
A
8

Taxes or rent or bath’ A or B?
Oues fer organizations 8
Subscriptions te jouenals 8
Licanses 8
A

Insuronce an buiiding, equipment! or B?

Travel
Reseorch and development

> B ®”

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

Repair and maintenance or B} 8
Mraight and express in or 3% 8
2. Variable - One Time Laber for plonting? A
Labor for mixing sail A
Seil mixture componants A
Plants or seeds A
Containers A
Equipment for mixing sail A
Equipment fer plonting A
3. Variable - COI“I“I‘IUiﬂg Labor for cuitural practices? B
Fortilizer 8
8

8

8

8

8

8

A

A

A

e O
or &

or C*

Water

Chemicais

Hond teois

Supplies = ties, stakes, lumber, stc. or C
Euel for heating greenhouse or B
Equipment

4. Harvest Costs Labor for harvest?

Equipment

>nnn>>mmmmnnn>>>nn>

Supplies

(continued)
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T9-7

METHOD FOR ALLOCATING COSTS — page 2

Distribution Method to —
Cost Classification Individual Cost Items ; Unit of
Enterprise | o odction

MARKETING COSTS
1. Fixed Costs —

General Qverhead Management salaries 0 <
and Administration Offics saiarias®’ ] ¢
2. Variabie Costs Offies suppiies’ D (<
Lagel ond aesounting D c

Deprecietion’ o) («

Insurenes’ ) c

Taxea or rent or beth >} c

Selesmen seieries and commissiens J 0

Royeities o) D

Preight, express, pestage out o] D

Advertising and promoatien D (<

Travei* o c

Utilities? ) c

Bad debrs 0 c

Discounts D D

'Prepertionsl distribution on besis ef space or time.
3To inciude all fringe benefits sueh as sesial security, prefit sharing, etc.
‘Basis of determining is whether building er land usad for one enterprise or severs!.
‘Usuelly determined by cuiture| prectice foilowed.
*Methed of e;u distribution to anterprise.
A. Entire cost directly te enterprise bocause cost item net used for any ather enterprise.
8. Prapertionate emeunt besed on ares o¢ square foatage of production area oecupied by the enrerprise.
C. Time card besis of actual use.
D. Propertionate te number sold.
Distributing cour 1o unit of produstion
A. Directly by derermining cost per unit {toral cost divided by number of units), adjusting for losses.
8. On besis of areci vacupied for each unit of production.
C. Evenly distribured ameng all units seid.
D.

Directly assigned anly to pionts soid.

Adapted from Recordkeeping and Data Acquisition, Nursery Management Handbook - Section 12,
University of California, Agricultural Extension Service

1443

g-22




CHART OF ACCOUNTS - FINANCIAL BREAKDOWN

011
012
013

021

101
102
103
104

121

130

201
202
203
204

301
302
303
304
305
306
307
308
309
310

CURRENT ASSETS
(code)

Petty Cash
Cash in Bank
Accounts Receivabie

FIXED ASSETS

Land

Buildings

Accumulated Depreciation—Buildings

Machinery and Equipment

Accumuiated Depreciation—Machinery and Equipment
Office Fumniture and Fixtures

Accumulated Depreciation—Office Furniture and Fixtures

CURRENT LJABILITIES

Accounts Payable
Accrued Wages
Accrued Taxes
Short Term Loans

FIXED LJABILITIES

Mortgage Payable

NET WORTH

Proprietorship

REVENUES

Sajes
Saies Allowances
Purchases for Resale
Freight Qut

EXPENSES

General Labor (See Form 1.A)

Social Security Taxes

Workmen'’s Compensation

Hospitalization Insurance

Empioyee Recreation and Education
Packaging Mixtures (peat moss, periite, bark)
Packaging Supplies (buriap, pots, twine, naiis)
Manure, Peat and Fertilizer

Weed Control Supplies

insect Control Supplies

EXPENSES (cont.)

a1l
312
313
314
318
316
317
318
319
320
321
322
323
324
325
326
327
328
320

General Nursery Suppiies

Repair and Maintenanca—3uildings
Repair and Maintenance—Equipment
Gasoline and Lubricants

Electricity and Heating

Water and Irrigation Expense
Equipment Rental

Rent Expense

License and Fess

Soil and water Conservation
Weather Protaction

Depraciation of Suiidings
Depreciation of Equipment

Real Estate Taxes

Other Taxes

Insurance Expense

Freight In

Purchase of Liners

Other Production Costs

Sales Salaries

Commissions

Telephone Expenses—Sales
Advertising and Promotion Expense
Traveling Expense

Customer Entertainment

8ad Debts

Other Seliing Expenses

Management Salaries

QOffice Wages

Telephone Expense—Generai
Office Supplies

Legal and Accounting

Donations, Dues and Subscriptions
Other General Expenses

Purchase Discount
Miscellaneous income

Interest Expense
Sales Discount
Miscellaneous Expenses

ERIC

Aruitoxt provided by Eic:
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CHART OF ACCOUNTS -
IANIZATIONAL BREAKDOWN

—ﬁ

GENERAL LABOR
{code)

0l
02
M

)|
12
1
"
15
16
n
18
19
2

. &
2]
28

)
i

50
60
bl

Digging and Packaging
Hauling In From Field
Loading Customer Trucks

Planting

Cultivating

Hoeing and Weeding

Pruning

Insecticide Application

Iigalion

Chemical Weed Conliol Application
Fertiiizer Application

Filtir g Ground

Weather Proleclion

Repair and Maintenance—Equipment
Repair and Mainlenance—Buildings
General Farim Mainlenance

Greenhouse Labor
Field Propagalion

Holiday, Sick Leaves and Vacations
Oliice Wages
Itwentory
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General Nursery
Spring Orders

Fall Orders

Slorage

Landscape Department
Propagation
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DAILY LABOR JOB RECORD

WEEKLY HOURLY LABOR SUMMARY

T9-10

Cate Week Ending 19
1 2 |3 | s s '8 7
Gan- snringl Fall | Stor: Lang. Propa- omarsj
. EMPLOYEE CLOCX NUMBER OEPARTMENT _sral  QrdarsiOrdars| ags scaoa gation:
OROERS Oapt. : Z 4.9 12 ‘. TEETE ‘.N.ur;s-i lDant. ; !
01 Packxaging and Digging 2 4 14 & .8 8 la ORUERS
02 Hauiing in I I 01 Packaging . { ;
03 Yard ' ‘ ' i ' 02 Hauling In ! , !
04 Loading P P 03 Yarg | | f i
! i i J ) ! i 04 Loading I | ]
GROWING LABOR | | | ,
11 Planting Py JajalafelaTa] GROWING LABOR
12 Cultivating | fod ' 11 Planting I . |
13 Hoaing and Weeding I I 12 Cuitivating ! ' ‘ ]
14 Pruning Fr 13 Hoeing and Wesding ! | '
15 insect Control ] ! 14 Pruning ' ] R
18 Irrigation L | 15 Insect Control ; | !
17 Waad Control T ! 16 Irrigation 3 } | [ z ! !
18 Fertilizar i ] 17 Weed Contrel ‘ ! l : i
19 Fitting Ground ! 18 Pertilizar ! i | ! |
20 Waather Protection 19 Fitting Ground ] ! i
_ | 20 Weather Protection | | , ! |
MAINTENANCE LABOR I [ i ] |’
25 Rep. and Maint.—Equip. | R [ [ MAINTENANCE LASOR
27 Rep.and Maint.—8idgs. | |0 i 26 Rep. & Main.—Equip. | ; '
28 General Farm Maint. ! o | 27 Rep. & Main.—Blags. | |
| [ | | 28 General Farm Main. i 5
PROPAGATION LABOR | |
31 Greennousa Later | 1 PROPAGATION LABOR
22 Taking Cuttings | ! 31 Grasnhouse Labor | { [ i J |
33 Field Propagation } ] ! Taking Cuttings | | | ; |
T l Fleid Propagation | ; [ | !
OTHER LABOR L | ‘
50 Moli., Sick Lve. and Vaca. ) i OTHER LABOR
60 Cinca | | ! | | | ! 50 Holi.. Sick Lve.. Vaca.| |
61 Invantory oo i 1 1 |feo omeu |
| [ [ ] | ‘161 taventory ; ; I
TOTAL HOURS 8 8 8 8 8 L} ! | . ; f
OEPARTMENTS ToTALs j
L Ganmrn sy S Lungscane Fore
FHERT g B
Suparvisor
446
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RECORD OF ORDERS BOOKED

ORDFERS AND SHIPPING BUDGET

Th‘—_—-___"
Toun| - Order | Data |Shippe
Dale] No. (CustomerNama | Location | Amount |Shipped|Amoun!
21| Orders Booked 1o Dale 20000
23 | 2304 [ABLC. Akron, 0, | 1,000.00
Landscape
E-T 2305 | Modern WColumbus. 0.] 500,00
Landscaping
24 | 2306 | John's Garden |Cleveland, 0. 600.00
| Center
26 | 2307 [City of Yoiedo | Toledo,0. | 900.00
29 | Orders Booked Th's 3,000.00
Week
29 | Orders Booked fo Dile 200000

M
T onoms seoker onusns SHIPPED
Last  “This  This lm This  This
Pariod  Yaar  Yeat  Yewr Year Y Yem
Ending  Aclual Budgelt Actual Aclual  Budgel Aclual
mt. l 'm |m llm
l 500 S S
Nov. 1 7000 0000 7000
1510000 1,000 1200
Dec. 1 12,000 14,000 14,000
B 1000 16000 16,00
lan, 1 15,000 17000 18,000
15 15,000 20.000 21,000
Hafub.n 200 Ko %0
L] 24,000 0,000 25,000
16 20000 30,000 12,000
3] 31000 35,000 36,000
Mar. 2 M000 30000 37,000
H 9 0000 4000 40,000
16 40000 4000 43,000 2000 3000 1000
2000 000 4500 1000 | 0000 6000
045000 49000 47000 13000 15000 14,000
po6 41000 52000 52000 20,000 22000 -
05000 54000 ,_ .. 600 N .
0 52,000 56000 . 32,000 o0 . ..
A 5000 Sa000 . 39000 moa —_
HM&H %000 60000 . _ 4,000 50000 .
I 5,000 62000 . . 0,000 65000 _._
10 59000 64,000 - 5000 60000 .
2 60000 66000 58,000 moo o
3 60,000 66000 . 90,000 66,000
W
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STATEMENT OF PROFIT
AND LOSS

201
202

204

301
306
307

3

341

335

s
347

REEERGE

380
361

370
2

Sales

LESS: Sales Allowances
Purchases for Resaie
Freight Qut

NET SALES FROM NURSERY

Packaging and Shipping Costs
Saies Processing Labor (Form 8-A)
Packaging Mixtures

Packaging Suppiies

TOTAL SALES PROCESSING COSTS

Production Costs

Propagation Labor (Form 8-A)

Growing Lador (Form 8-A)

Maintenance Labor (Form 8-A)

Other Hourly Labor (Form 8-4)

Sccial Security Taxas

Workmen's Compensation

Hospitalization insurance .
Ployee Recrsation and Education

Manure. Pest and Fertilizer

Weed Controt Suppiies

insect Control Supplies

Ganeral Nursery SuPplies

Renair and Maintenance—38uildings

Repair and Maintenance—Equipme

Gasoline and Lubricants

Electricity and Heating

Water and (rrigation Expanse

Equipment Rental

Rent Expense

License and Fees

Soil and Wa'er Conservation

weather Pre tection

Ospraciation of Buildings

Depreciztion of Equipment

Real Estate Taxes

Other Taxes

In3urance Expanse

Freight In

Purchasas and Liners

Other Proguction Costs

TOTAL PROOUCTION COSTS

GROSS PROFIT FOR OPERATIONS

Selling Zxpences
Sales Saiaries
ommissions
Telephone Expense—Sales
Adv.ﬂ'l!lﬂ!xlﬂﬁ Promotion Expense
Traveling Expanse
customer Entertainment
8ad Dedts
Other Selling Expensas

TOTAL SELLING EXPENSES

General and Administrative Expenses
Management Saiaries

Otfice wages

TeieDnone Expense—Geanerai

Office Suppiies

Legal and accounting

Oonations. Dues and Subscriptions
Other Genera! Expenses

TOTAL GENERAL ANO
AOMINISTRATIVE EXPENSES

NET OPERATING PROMIT

Other income

Purcnase Discount
Misceilaneous Income

TOTAL OTHER INCOME

Other Expenses

interest Expense
Sales Discount
Miscellaneous ExPenses

TOTAL OTHER EXPENSES

NET PROFIT

Qallar
Volume Percent
$110.000
2.000
§.000
3.000
$100.000 100.0%
$ 17.000 17.0%
1.000 1.0
7.000 7.0
$ 25.000 23.0%
$ %

Lo g
woooo

PR S

ounDDWoDUmiINDDOLNG Liria

rererers e

[ 3
Ll Enf o
a [soininia

2

w
[~
o

2

Qollar
Volume

S 2.000
2.000
500
2.000
800

400

100

200

Percent

$ 8.000

17.0%
8.0%

5%

1.0%

S 1.000
500
500

S 2.000

s 7.000

7.0%

443
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COMPARATIVE STATEMENT OF PROFIT AND LOSS

This Yeer Last Year
Amount  Percent A Percent]
Gross Saies $110.000 $102.000
Lass: Saies Allowance 2.000 2.0% 1.500 1.6%
i Purchesas for Resele 5.000 .
Freight Qu 3.000 4.000
Net Seies From Nursary $100.000 100.0% $ 92.000 100.0%
Packeging and Shipping Cost
Seies Procassing Laoor
(See Form 8-A) $ 17.000 17.0% $ 15.000 16.3%,
Packaging Mixtures 1.000 1.0% 900 - 1.0%

HOURLY LABOR SUMMARY

Sales Procassing Labor:
01 Qigging end Peckagin
02 Hoﬁ‘ng in Fram Figldl
04 Load.ng Customer Trucks

TOTAL SALES PROCESSING LABOR

Growing Labon

11 Plenting
Cuitiveting
Hoeing and weeding

Pruning
insacticide Apptication

16 (lrrigation

17 Chemical Wsed Control Application
18 Fertilizer Agpiication

19 Fitting Ground

20 weether Protection

TOTAL GROWING LABOR

Meintanencs Labon

28 Repair and Meintenence—Ecuioment
27 ReDeir and Meintenence—auiidings
General Ferm Meintenence

TOTAL MAINTENANCE LABOR

Propegation Ladar:

31 Gresnnhouse Labor
33 Field Propegetion

TOTAL PROPAGATION LASOR
Qther Hourty Labon

50 Holidey. Sick Lesves end Vecations
61 Inventory

TOTAL OTHER HOUTLY LABOR
TOTAL HOURLY LABOR

Qoller

volume Percent
$ 12.000 12.0%
2.000 2.0
3.000 3.0
$ 17.000 17.0%
$ 2.000 2.0%
600 5
2.000 2.0
600 K1
400 4
30 .3
340 3
200 2
100 A
500 5
$ 7,000 7.0%
$ 1.000 1.0%
1.300 1.0
1,000 1.0
$ 3,000 3.0%
$ 1.000 1.0%
1.000 1.0
$ 2.000 2.0%
$ 1500 1.5%
500 K]
$ 2,000 2.0%
$ 31.00r 31.0%

9-28
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GLOSSARY

account - an official business relation, as with a store, allowing a customer or client certain credit
privileges.

adjuvant - compatibility agents used to prevent two pesticides or a pesticide-fertilizer mixture from
separating when combined in a sprayer.

adventitious root - a root produced in an unusual place or par of a plant — typicaily roots produced on
above-ground ptant parts.

advertising - to Jescribe or present a product or service in order to induce consumers to buy it
agar - a gelatin-like product used for solidifying certain cuiture media in micropropagation.
acgregate - a group of soil particies. '

2gtenomy - the science of soil management and the production of field crops.

air layering - causing certain plants to produce roots above ground by use of special propagation
techniques.

-*nual - a plant that complees its life cycle in one year.
anther - the mzie, pollen-producing part of a flower.

apical » sminance - the apical (tip) bud causes a chemical hormone (auxin)to be produced in the plant. This
hormeiie prevents the growth of buds below the apical bud. When the apical bud is removed the hormone
is PO longer present, and the side buds will grow.

arborist - a specialist in the care and maintenance of trees.

azexual reproduction - plant reproduction without the use of seeds.

assets - the total resources of a person or business.

auxin - a chemical growth hormone found in piants.

axillary bud - a bud found in the axil of a leaf.

bacteria - certain microscopic organisms that can cause disease in plants ar animals.

bark - the exterior tissue ¢r covering ofa woody trunk or stem from the cambium outward. Consists mainly
of dead tissue.

blennial - a plant which produces leaves the first year of its lite. it produces flowers, fruit, and seeds the
second year and then dies.

bookkesping - the work of keeping account books or the systematic records of money transactions.

broadleat evergreen - plant with relatively broad |eaves (as opposed to needies) that remain green
throughout the year.

budding - the insertion of a bud from one plant beneath the bark of another plant so that the cambium
layers join and grow together to form a new plant.

budget - an estimate, often itemized, of gxpected income and expenses.
budstick - a stem or branch trom which buds are removed in budding.
budwood - 2iso known as budstick. The current season’s growth from which single buds are removed.

bulk density - the weight of soil.
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Glossary (continued)
calibrate - to determine, check, or change the graduation of any instrument giving quantitative
measurements. .

caliper - in landscape and nursery usage, the diameter of a tree measured §inches above the ground line if
up to a 4-inch caliper, or 12 inches above the ground line if of a \arger caliper.

calyx - the external, leafy part of a flower made up of sepals. Usually green, but may possess other colorin
some flowers.,

cambium - a layer of delicate meristematic tissue between the inner bark (phioem) and the wood (xylem)
that produces all secondary growth in plants. Responsible for the annual rings in wood.

capillary action - the upwa: 3 movement of water in soil resuiting from the attraction of wate, molecules to
each other and to the soil particles.

capillary water - water that is available to plants; water that is held more tightly to the soil particle than the
pull of gravity, but weakly enough to aliow it to be used by plants. '

carbohydrates - organic compounds that form the supporting tissues of plants and are important food for
animals and people. ’

chiorophyil - green plant pigment that absorbs the energy of sunlightfor usein man ufacturing sugars from
carbon dioxide and water.

chioresis - lack of chiorophyll development because of nutritional problems, such as lack of iron or
magnesium. Can also be caused by disease.

compatibility agent - adjuvant used to prevent two pesticides or a pesticide-fertilizer mixture fromn
separating when combined in a sprayer.

compiete ferthlzer - a fertilizer containing nitrogen, phosphorus, and potassium.
concentrate - a condensed formulation usually diluted with water or oil before use.
conifer - cone-bearing plant with needielike leaves.

contact herbicide - a weed killer that acts primarily Dy touching plant tissue rather than as a result of
transiccation. Usually affects only that portion of the plant with which it comes in direct contact.

container stock - plants grown in some type of container.
corolla - the petals of a flower.
coftyledon - the first leaf or leaves in a seed.

cover crop - a herbaceous crop sown to cover the ground temporarily. Protects the ground fro:n erosion.
Generally, the crop is plowed under for its organic value.

' cross-poilination - the contact of polien from one plant with the stigma of a ditferent plant.

cuitures - in micropropagation, the actively dividing tissues.
cuticia - the thickened, waxy surface layer of certain leaves, fruits, and shoots.

defoii=tlon - the process of losing leaves.

dibble - a pointed implement of word, metal, or plastic used to make holes in the soil when planting or
transplanting.

dicot (or dicotyledon) - a plant producing seeds which have two cotyledons or seed leaves.

ditferentlaily permeabie membrane - membrane which, to different degrees, allows the passing of solution
through it.

doiomite - a mineral (calcium magnesium carbonate) used to raise the pH of soil.

45§
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Glossary (continued)

dormant (noun-dormancy)- not in active growing condition. Capable of resuming growth when
environmental conditions are favorable.

drilling - seeding in rows.

embryo - part of a seed that grows and develops into a plant upon germination.

emuisiflable concentrate - a concentrated liquid pesticide which mixes readily with water.
endodermis - a specialized tissue in the roots and stems of certain plants.

endosperm - part of the seeds of certain plants, located beside the embryo. Consists of food materials.
entommology - the study of insects.

erosion - the process of wearing away of rocks and soil by natural agents.

espatier - a2 method of training plants to grow decoratively-l alony a railing or trellis.

expenses - charges incurred during the transaction of business.

explant - living material taken from an animal or plant and placed in a cuiture medium.

fleid capacity - the amount of water soil can hold after draining off excess gravitational water.

fleld stock - plants grown in the field as opposed to containers.

tilament - the anther-bearing stalk of a stamen.

fixed cost - an expense that cannot be modified.

footcandle - a unit of light equivalent to the light produced by one candie-at a distance of one foot.

fumigant - chemical used to kil insects, nematodas, fungi, bacteria, seeds, roots, rhizomes, or entire
plants. Typically used within the soil.

tungl - parasitic or saprophytic plant organisms responsible for certain plant diseases.
gail - abnormal growth of plant tissue around the eggs or larvae of‘ an insect parasite.
garden center - a retail business generally selling plants and related supplies.
germicide - an agent for killing germs or microorganisms.

girdle - to remove a strip of bark from around a tree trunk or branch. This practice is sometimes used to
grow larger fruits, to induce rooting, or to kill a tree.

grading - arranging or sorting plants according to quality or siza.

gratting - implanting a scion from one plant into a growing plant called the stock. The cambium layers
contact each other enabling the scion to derive water and nutrients from the stock. This eventually results
in a union of the two parts.

gravitational water - water that is free to move through soii urider the influence of gravity.
green manure crop - a cover crop which is plowed under while still green to improve the sail.
grub - the larval stage of some insects.

guard celis - two cells that flank the leaf stomate (pore) and cause it to open and close.
hardening off - the process of acclimating plants to outdoor conditions.

hardwood cutting - a stem cutting made from the mature wood of either a deciduous piant or a narrow-
leaved evergreen.
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Glossary (continued)

harbaceous cutting - a cutting taken from leaty, succulent plants zuch as geraniums,
herbacsus perenniai - a perennial plant that does not develop & woody stem.

horizon - 2 layer of s0il which differs in composition and/or structure from adjacent |ayers.
hourty worker - a worker paid by the hour.

hygroscopic water - water or moisture stron~  attached to soil parnticies.

hypocatyl - in the embryo of a piant, the part of the stem below the cotyledons,

Igneous rock - rock produced under intense heat, such as rocks of volcani;: origin.
imbibition - the absorption of liquid or moisture.

impertect flower - a flower confaining only the staminate (male) or pistitiate (female) flower parts, but never
both.

Incompiete fertilizer - a fertilizer such as 28-0-0 or 0-10-30 which contains only one or two of the three major
piant nutrients.

inflltration - filtering into or permeating the soii.

Inventory - a detailed list of articles usually including code number, quantity, and value of each item.
In vitro cuiture - growing piants on artiticial media in test tubes or flasks.

Invoice - a detailed list of goods soid or services provided, together with the charges and payment terms.

Iron chiorosis - yellowing symptoms resuiting from a plant‘é reaction to analkaline soil which causesiron to
become insolubie &nd unavaiiable.

Jitty-7 - compressed peat pellet which combines the functions of a pot and potting soil in one unit.
landscape maintenance - caring for established plantings.

landscaping - improving the environment with the design and construction of plantings.

larva - the immature, wingless feeding stage of an insect that undergoes complete metamorphaosis.

\ayering - a propagation method in which a part of a stem, shoot, or branch is covered with soil or some
other rooting medium. After rooting has taken piace, the new plantis separated from the parent piant.

leaching - washing out of soluble materia;s from the soii.

lesder - the terminal or primary shoot of a plant.

llability - money owed; dabts or obligations.

limbed-up - the process by which lateral tree branches that have sprouted near the ground are removed.
liners - young plants grown in rows in the fieid.

loam - a s0il containing relatively equal parts of sand, silt and clay.

macronutrient - a chemical element which is required in considerable abundance for the growth and
survival of plants.

marketing - ali activities by which transfer of title or possession of goods from seller to buyeris effacted.
Includes advertising, shipping, storing, and seiling.

mechanization - the process of replacing human labor with mechanical equipment.

merchandise - goods or commodities offered for sale.
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Glossiry (continued)
merchandising - all plannin'g. advertising, and other activities involved in promoting sale of a product.

meristemnatic zone - area of embryonic tissue made up of undifferentiated, growing, actively dividing cells.
mesocotyl - specialized cells located between the scutellum and coleoptile.

metainorphic rack - rock formed through a process of change caused Lty pressure or heat.
metamorphosis - the structural or functional modification of a living organism during its 4evelopment.

micronutrient - a chemlcal element essential to the growth of plants but required cnly in very small
amounts.

wilcroorganism - a microscopic plant or animal.

micropropagation - tissue culture so called bezause only small pieces of the stock piant are used.
monocot (Or moriocotyledon) - a plant producing seeds which contain a single cotyizdon or seed Jeaf,
mottied - spotted or biotched in ¢aloring.

muich - a |oose dry material used as a protective sovering over the soil.

mycelium - the fine, threadlike growth of a fungus.

mycoplasma - a “fungus form” organism responsible for certain plant diseases suci” az aster yellows.
narrowleaf evergreen - a plant with needlelike leaves that remain green throughout t/ & Yaar.

necrosis - the death of plant cells in a living piant. Symptoms include spots. rings, or strangs of
discoloration in foliage, fruits, tubers, and other tissue.

nematode - a tiny worm-like organism which is 29me . mes parasitic on plants.
net worth- the sum of all the assets of a firm miiius its liabilities.
node - a joint on a stem where a bud, leaf, or flower stalk is attached.

nonselective herbicide - a pesticide whuch destroys or pravents the growth of plants in general without
regard to species. .

nursery - a business which grows wo~cy and/or herbaceous plants.

nutrient - a substance which a plant synthesizes into food.

nymph - the young of an insect that undergoes incomplete metamorphosis.

ovary - in a flower, the basal part of the pistil which develops into the fruit.

packing slip - a slip listing package contents and enclosed with each order shipped from the nursery.
palisade mesa;:hyil - the layer of celis just beneath the Jypper surface of the leaf.

pailet - a platform (usually wooden) for holding material for storage or transportaﬁon asinawarehouse,
parasite - a pest or organism that lives upon another organism.

parent material - 3!sO known as the C horizon - the layer below the solum.

pasteurize - exrcose to a high temoerature in order to destroy certain mizroorganisms.

pedical - stem or stalk of a fiower. .

persnnial - a plant that continues to live from yeartoyear. In cold climates the tops may die, but the roots
and rhizomes persist.
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Glossary (continued)
pertect flower - a flower containing both staminate (male) and pistillate (female) parts.

periite - a lightweight, granular material made out of a voicanic mineral. it is treated by heatand waterso
that it expands like popcorn. Used as or in a growing medium.

PH - a symbol used to express the degree ¢t both acidity and alkalinity.

phioem - meristem cells which conduct food downward: located in the bark of woody plants next to the
cambium. :

photoperiod - the time during which 2 plant is exposed to daylight.

photosynthesis - the manufacture of carbohydrates (fcod) irom carbon dioxide and waterin the presence
of chiorophyll. Uses light energy and releases oxygen.

piece-rate worker - worker (usually temporary) paid By the amount of work done rather than by the hour.
pistll - the female part of a flower comprised of ovary, stigma, and style.

pith - the spongy tissue within a stem.

Piacenta - the part of the ovary of flowering plants which bears the ovules.

plant analysis - testing plant material to determine the presence and amounts of nutrients actually in the
plant.

plant pathology - the study of plant diseases.

piumule - the primary bud of an embryo or germinating seed piant.
preplant herbicide - herbicide applied to eliminate problem weeds before planting the crop.

pupa - an insect in a non-feeding, usually immobile, transformation stage.

Quarantine - isolation to.prevent the spread of infection to organisms or geographic regions.
radicie - the lower part of an embryo seedling.

record system - bookkeeping system.

respiration - the process of carbohydrate utilization by a living organism. Releases energy and liberates
water and carbon dioxide.

retzil - selling merchandise to consumers as opposed to other businesses.
revenue - a particular item or source of income.

rhizome - underground roctlike ste:n which sends out leafy shoots from its uppersurtace and -oots from its
jower side.

rick - large stack or pile of something, such as hay or straw.

rodenticide - substance or preparation for killing rodents.

root hair - hair-like, tubular outgrowth near the tip of a rootlet, performing the work of absorption.
rootstock - a root and its associated growth buds. Used as a stock plant in propagation.

salarieq worker - a worker paid a flat rate regardless of the number of hours warked or the amount of work
done.

saturation point - the point at which a soil cannot hoid any more moisture.

scarification - a method of scratching hard-coated seeds to weaken seed coats and thus hasten
germination.
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Glossary (continued)

' [
scion - a detached shoot orother portion of a plant consisting of one or mcre buds. Used in propagation by
grafting.

scuteilum - a small plate or shieldlike part of a root.

sedimentary rock - rock formed by the deposit of sediments.

selective herbicide - a herbicide which kiils certain plahts with little or no damage to others.
self-poilination - pollination by the anthers of the same flower.

semi-h&rdwood cutting - shoot of plant that has recently experienced active growth period. The wood is
partially matured.

sepzi - one part (usually green) of the calyx of 2 “izwer.

sexual reproduction - reproduction of plaris .y +»ads as opposed to asexual reproduction by cuttings,
grafting, etc. .

softwood cutting - cutting taken from a w. Gy .Nant before new growth has hardened or matured.
soil - a natural layer of mineral and organic materials on the earth's surface in which plants grow.
soii-building crop - a crop which helps maintain tiith and prevent laoss of soil.

soli profile - diagram of the vertical section of a soil showing the: thickness aind sharacter of the various soil
horizons.

soil structure - the arrangement of mineral particles in the soil.

soil texture - the size of soil varticias and the proportion of sand, silt, and clay.

solum - the combination of A and B horizons where most plant root growth takes piace.
somatic hybridization - fusion of plant cells from incompatible species.

stamen - the reproductive organ of the male polien-bearing flower.

sterilization - the process of making a soil free of a/i harrful orc isms by the use of heat, steam, or
fumigation.

stigma - the part of the pistil in a flower which receives the polien grains.

stolon - a stem growing horizontally on or just below the surface of the ground and usually rooting at nodes
and producing a new plant at the top.

stomate - pore cr minute hole in the surface of a plantieaf or stem through which gas or water vapor passes.

stratliication - (1) storage of seeds between layers of earth, leaves, or other material: (2) burying seeds to
keep them fresh and moist, but not 5o warm as to germinate; (3) treatment used ‘o nreak the dormancy of
cold-requiring seeds.

style - a prolongaticr of the ovary that supports the stigma.

subsaii - section of the soil below the usual depth of cultivation, which contains little or no humus;
generally more dense than topsoil.

surtactant - any substance which, when dissolved in witer, reduces surface tension between itand another
liquid.

systemic poison - a pesticide which is absorbed directly into t:@ plantand transiocated to plantparts above
the ground.

tlle drainage - internal drainage of a soil by way ot buried concrete, clay, or plastic tiles.
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Glossary (continued)

tissue cuiture - a method of plant propagation in which small sections of planttissue are separated from the
mother plant and grown independently.

topography - the lay of the land.

topsail - (1) a fertile sail or soil material rich in organic matter; (2) surface soii, (3) the original, dark-
colored, upper soil ranging from a fraction of an inch to many feet in depth.

transiocated herbicide - herbicide which moves within the plant and kills all parts of it,

transpiration - the emission of water vapor from the aerial parts of a plant chiefly through leaf stomates.
transplant - the process of shifting a plant from one container or location to another.

turgid - having adequate moisture in plant cells.

understock - the rooted part of a plant to which the scion is grafted.

vascular bundie - in stems, a group of strands of specialized conductive and mechanical tissue.
vascular tissue - tissue in which tube- or ductlike cells tranislocate food and water within the plant.

vermiculite - a lightweight expanded mica product often usec as a rooting medium for plants or as a soil
amendment.

viable - capabie of germination or growth.

virus - minute organism frequently causing disease.

weed - an unwanted. plant, especially ane that aggressively competes with desired plant varieties.
wholesale - selling merchandise to other biusinegsrs ratrar than to consumers.

wood - structural cells in the stems of trews and atrubs.

xylem - water-conducting, woody tissue in nignsr plants.
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