-'-ﬂ_l.ll

.-'-ﬂF —ra. .. iy ey
Resources for o <

Instructors 5 &
| = e T
| . i

UCSC Farm & Garden Apprenticeship

Center for Agroecology &
Sustainable Food Systems

University of California
Santa Cruz




This page left intentionally blank



Teaching
Organic
Resources for Fa rmiﬂg
Instructors and

Gardening
(85

UCSC Farm & Garden Apprenticeship

Center for Agroecology &

Sustainable Food Systems
Edited by Albie Miles and Martha Brown

University of California
Santa Cruz



The Center for Agroecology & Sustainable Food Systems is a research, education, and public
service group dedicated to increasing ecological sustainability and social justice in the food
and agriculture system. Our mission is to advance sustainable food and agricultural systems
that are environmentally sound, economically viable, socially responsible, nonexploitative,
and that serve a a foundation for future generations. The Center is located at the University
of California, Santa Cruz.

For information about ordering this publication, contact:
CASFS

1156 High St.

UC Santa Cruz

Santa Cruz, California 95064

831.459-3240

http://casfs.ucsc.edu

Funding for this publication was provided by:
The Richard and Rhoda Goldman Fund
The Arkay Foundation
The Organic Farming Research Foundation
The Mary A. Crocker Trust
The Foxwhelp Group of the Tides Foundation
The Kellogg Foundation, through the California Food and Fiber Futures (CF3) Project
John Kinder

©2003, 2005 Center for Agroecology & Sustainable Food Systems
University of California, Santa Cruz
Santa Cruz, CA
www.ucsc.edu/casfs

Cover photo credits (clockwise from top): Pete Lowy; Don Burgett; Jim Leap; Pete Lowy; Jon Kersey;
Maggie Hallahan

Unit 2.1, Soil Physical Properties: Diagrams and figures are from Minerals in Soil Environments, by Dixon et al., and
are used by permission of the Soil Science Society of America. A Flow Diagram for Teaching Soil Texture by Feel
Analysis, by Thein, J., is from The Journal of Agronomic Education, Vol. 8, 1979, p. 54. All other illustrations and
tables are compiled from the USDA Natural Resources Conservation Service. Unit 2.2, Soil Chemistry and Fertility:
The carbon and nitrogen illustrations are adapted from Michigan State University Extension Bulletin E-2646, Michi-
gan Field Crop Ecology. The phosphorus illustration is used courtesy of Minnesota Extension publication The Nature
of Phosphorus in Soils, Copyright 2002. www.extension.umn.edu. The potassium illustration is used by permission of
IMC Global. Unit 3.2, Social Issues in Modern Agriculture: U.S. Food System Model diagram used by permission of
William P. Browne.

No endorsement of names, illustrated products, or suppliers is intended



Part 1

Part 2

Part 3

Table of Contents

Foreword v
About CASFS and the Farm & Garden Apprenticeship Vi
Preface to the Second Edition vii
Preface to the First Edition viii
Acknowledgments ix
Contributors and Reviewers X
Introduction: How To Use This Resource 1

Organic Farming and Gardening Skills and Practices
Unit 1.1 Managing Soil Fertility
Unit 1.2 Garden and Field Tillage and Cultivation

Unit 1.3 Propagating Crops from Seed
and Greenhouse Management

Unit 1.4 Transplanting and Direct Seeding

Unit 1.5 Irrigation: Principles and Practices

Unit 1.6 Selecting and Using Cover Crops

Unit 1.7 Making and Using Compost

Unit 1.8 Managing Arthropod Pests

Unit 1.9 Managing Plant Pathogens

Unit 1.10 Managing Weeds

Unit 1.11 Reading and Interpreting Soil Test Reports

Applied Soil Science

Unit 2.1 Soils and Soil Physical Properties
Unit 2.2 Soil Chemistry and Fertility

Unit 2.3 Soil Biology and Ecology

Social and Environmental Issues in Agriculture
Unit 3.1 The Development of U.S. Agriculture

Unit 3.2 Social Issues in Modern Agriculture

Unit 3.3 Environmental Issues in Modern Agriculture

Unit 3.4 Introduction to Sustainable Agriculture

Table of Contents | iii
Teaching Organic Farming and Gardening



iv|
Teaching Organic Farming and Gardening



Foreword

It is a great pleasure to reflect upon the publication of
Teaching Organic Farming and Gardening: Resources
for Instructors. 1 first became acquainted with the
Apprenticeship in Ecological Horticulture more than
seventeen years ago when I arrived in the U.S. to take a
faculty position at the University of California, Davis.
remember being very impressed with what the program
was doing, and the people involved in making it work.
I had never seen a program like it anywhere else, and
jumped at the opportunity to come and work with
the apprentices a couple of times as a guest speaker.
Twelve years later I accepted the position of Director
of the Center for Agroecology and Sustainable Food
Systems, providing me the opportunity to work closely
with the Apprenticeship as it continued to evolve into
the dynamic program that has led to this manual being
produced. The past five years working with the staff
have been immensely rewarding. I have seen them
spend many hours and weeks working to improve the
course every year and to further refine the vision of
what the program could become.

Now with the publication of this resource manual,
the thought and experience that have culminated
from years of running the program are available in a
form that others can use. One of the strengths of the
manual is that it effectively combines years of practi-
cal experience and staff knowledge with insights from
farmers, extension personnel, graduate students, and
faculty. When I read the manual myself, T realized
how useful it would be to me as a professor. Not only
does it encapsulate a solid foundation in multiple
aspects of sustainable agriculture, as well as organic
farming and gardening, it also provides practical
teaching tools and resource links that can be used in
numerous educational settings. I commend the efforts
of everyone involved in putting this manual together,
and am proud to have been involved in the process.
I hope that others will find the manual as useful and
informative as I did.
— Dr. Carol Shennan
Director, Center for Agroecology &
Sustainable Food Systems
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The Center for Agroecology & Sustainable Food Systemes,
and the Farm & Garden Apprenticeship

r I Yhe Center for Agroecology and Sustainable
Food Systems (the Center) is a research,
education, and public service unit of the Divi-

sion of Social Sciences at the University of California,
Santa Cruz, dedicated to increasing ecological sustain-
ability and social justice in the food and agriculture
system. Center research and education efforts seek
to increase understanding of the social, economic,
political and ethical foundations of agricultural sus-
tainability; to establish the ecological and agronomic
basis for sustainable production systems; and to dem-
onstrate and facilitate the use of information critical
to the adoption of sustainable food and agriculture
systems.

The Center’s work covers a spectrum that includes
academic education and practical training, theoretical
and applied research, and public service for audiences
ranging from international grower groups to local
school children. The Center’s Alan Chadwick Gar-
den and the 25-acre UCSC Farm are unique organic
demonstration, education, and research sites on the
UCSC campus.

The Farm & Garden Apprenticeship is a six-month
training program held annually at the Center’s farm
and garden sites. Initiated by Alan Chadwick in 1967,
this full-time course now brings participants of all ages
from around the world to learn the basic skills of or-
ganic gardening and farming, while also studying the
complex social and environmental issues surrounding
sustainable agriculture and food systems. The program
combines classroom instruction, small group demon-
strations, and readings with hands-on learning in the
fields, gardens, greenhouses, and orchards. The main
instructors in the Apprenticeship course are the Farm
Manager, the two Garden Managers, and the Com-
munity Supported Agriculture (CSA) Manager who
work daily alongside the apprentices, present classes,
and lead training sessions. UCSC faculty, researchers,
and members of the agricultural community add a
wide range of expertise to the course.

To date more than a thousand apprentices have
completed the Apprenticeship training program.
Graduates have established their own commercial
farms and market gardens, run community gardens
for inner city and prison populations, and developed

vi | About CASFS/Apprenticeship
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“There are very few programs that provide an
academic component to the very real world of
organic agriculture. This [Apprenticeship] pro-
gram ranks among the very best in the nation
thanks to the skill of the instructors, the diver-
sity of the students, and the certified organic
gardens and fields themselves.”

—Bob Scowcroft, Executive Director
Organic Farming Research Foundation

school garden programs. Many graduates take part in
international development and food security project.
Others have raised the standards of the organic food
industry through work with certification programs
and retailers. One of the most important outcomes of
the Apprenticeship is the ripple effect our graduates
have working locally, nationally, and internationally
to promote, practice, and teach sustainable, organic
farming and gardening.

Our 25-acre farm and 3-acre garden are vibrant
demonstration and education sites open to the public
year-round on the UCSC campus. Thousands of visi-
tors come annually to see the hundreds of varieties
of annual vegetable and flower crops, fruit trees, and
perennial plantings and to learn about sustainable
growing methods. The Center and the Life Lab Sci-
ence Program work together to put on school group
tours and a children’s summer camp using the Life
Lab Garden Classroom at the farm. In conjunction
with our community support group, the Friends of the
UCSC Farm & Garden, the Center offers a year-long
series of organic gardening classes, workshops, and
seasonal celebrations.

For more information on the Center and its activities,
contact us at:

CASFS

1156 High St.
University of California
Santa Cruz, CA 95064
831.459-3240
www.ucsc.edu/casfs

For questions about the Apprenticeship program, see
the Center’s web site or contact us at 831.459-2321,
apprenticeship@ucsc.edu.



Preface to the Second Edition

ing and Gardening: Resources for Instructors,

Raymond Poincelot, editor of the Journal of Sus-
tainable Agriculture, wrote that “Both the Center for
Agroecology and Sustainable Food Systems and the
UCSC Farm and Garden Apprenticeship have been
in the forefront of organic farming and gardening for
many years. Their track record has been excellent and
this resource guide is no exception. This resource guide
is likely to become the benchmark for such materials
and promises to be very useful to educational, exten-
sion, research and other professional institutions and
programs interested in training organic farmers and
gardeners.”

In his 2003 review of Teaching Organic Farm-

Teaching Organic Farming and Gardening appears
to be living up to that promise, based on feedback
from educators, extension personnel, community
gardening coordinators, farmer-mentors, international
workers and others. We’ve received letters and emails
from around the world noting the useful role it has
played in their own training programs, and in many
cases thanking us for making the resources available
to download for free from our web site (www.ucsc.
edu/casfs).

We also received a number of questions about another
critical aspect of farming and gardening education:
learning to sell what you grow. Making the farm or

market garden an economic success requires a suite of
skills, including locating land, planning appropriate
marketing strategies for selected crops, and manag-
ing income and expenses. In response we produced
a second training manual in 2005, Teaching Direct
Marketing and Small Farm Viability: Resources for
Instructors, that addresses business planning, market-
ing options, budgeting and cash flow management, and
land tenure (also available to order or download from
the web site noted above).

Another outgrowth of Teaching Organic Farming
and Gardening also debuted in 2005. Exploring
Sustainability in Agriculture: An Online Sustainable
Agriculture Instructional Resource offers instructors a
complete course outline, catalogue description, and set
of annotated resource lists to use in developing classes
in sustainable agriculture (click on the Instructional
Resources link at www.ucsc.edu/casfs). This online
tool grew out of an effort spearheaded by Albie Miles,
curriculum coordinator at the Center for Agroecology
and Sustainable Food Systems, in collaboration with
college and university educators around the country.

This second edition of Teaching Organic Farming and
Gardening includes new and updated material, and
incorporates feedback we received on the first edition.
Along with our other new resources, we hope you’ll
find it useful in your work.
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Preface to the First Edition

his training manual, based on the core classes

of the Center for Agroecology and Sustainable

Food System’s Apprenticeship Program, pro-
vides instructional materials for teaching organic
farming and gardening, along with related sustainable
agriculture topics, in a wide variety of educational
settings. Our staff instructors are often asked to share
their expertise and lesson plans with other groups that
want to develop similar training programs. Drawing
on the Apprenticeship’s 35-year history, the staff and
seven invited authors have written and produced this
600+-page resource for teaching many of the basic
skills and concepts covered in the six-month course.

The training manual is designed for—

e colleges and universities with programs in
sustainable agriculture, student farms or
gardens, and on-farm education programs

e urban agriculture, community garden, and
farm training programs

e farms with internship or apprenticeships
e agriculture extension stations
¢ school gardening programs

e organizations such as the Peace Corps,
US AID, and other groups that provide
international training in food growing and
ecological growing methods

e master gardener programs
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One strength of the Apprenticeship is its combination
of classroom instruction, small group field classes,
hands-on training, and student-directed reading or
projects. It was our intention to capture that combi-
nation of practical skills training and more academic
instruction in this resource. Although much of the
material is designed for field or garden demonstrations
and skill building, most of the units can also be tailored
to a classroom setting.

The instructional materials included in this manual are
also available on our web site, www.ucsc.edu/casfs,
in PDF format. Individual units or the entire text can
be downloaded from the web site at no cost. It is our
intention that the instructional materials be updated
and added to on the web site in the future, and we
encourage educators to visit the site to offer evalua-
tions and to send us instructional materials that may
be of use in future revisions. We hope that this resource
will be used as widely as possible for education and
training.
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Introduction: How to Use This Resource

Teaching Organic Farming and Gardening: Resources
for Instructors is a tool intended to increase and im-
prove education in practical organic agriculture and
horticulture skills and concepts. While the majority
of the manual is devoted to practical training, the in-
structional materials also cover the science behind the
practices, and provide a detailed introduction to social
and environmental issues in agriculture. Although
much of the material is designed for field or garden
demonstrations and skill building, most of the units
can also be tailored to a classroom setting. The manual
is designed so that units or even individual lectures or
demonstrations can be pulled out to be used on their
Own or in any sequence.

This manual is divided into three sections:

PART 1: ORGANIC FARMING AND GARDENING SKILLS
AND PRACTICES

The eleven units in this section emphasize the “how-to”
aspects of organic gardening and farming, including
propagation, irrigation, tillage, transplanting, and com-
post production. This section also introduces students
to critical skills and considerations in the management
of soil fertility and agricultural pests (arthropods, dis-
eases, and weeds) in organic systems. The information
included in the manual is based on certified organic
production practices that meet or exceed the USDA’s
National Organic Program (NOP) standards. Included
throughout is an overview of principles and practices
used in NOP-certified production.

PART 2: ApPLIED SOIL SCIENCE

This three-unit section covers basic information on soil
physical properties, soil chemistry, and soil biology
and ecology, providing a more detailed overview of the
underlying scientific principles that inform many of the
organic farming practices covered in Part 1.

PART 3: SociAL AND ENVIRONMENTAL ISSUES IN
AGRICULTURE

This four-unit section first outlines the history and
development of agriculture in the U.S. and then in-
troduces students to social and environmental issues
associated with conventional agriculture practices and
the current organization of the food system. This sec-
tion also introduces students to sustainable agriculture

and to some of the current obstacles to more sustain-
able food and agriculture systems.

Unit COMPONENTS

Each unit in this manual contains multiple compo-
nents, with some components being designed for the
instructor, some for students, and some for both. Not
all units contain all of the components outlined below,
as some units are largely lecture-based (requiring no
field demonstrations or hands-on exercises, for ex-
ample) and others are exclusively field-based, thereby
requiring no lecture.

The units are designed with some or all of the follow-
ing components:

Introduction—A one- or two-page overview for use
by instructor and students

In the Introduction, the Unit Overview provides a
summary of the unit, including a description of the
information and skills to be conveyed. The Modes of
Instruction list the suggested lectures, demonstrations,
exercises, and assessment questions included in the unit
(with an estimated time required for both preparation
and implementation). The Learning Objectives list
the fundamental skills and concepts in each unit that
students are expected to learn. The learning objec-
tives serve as the foundation for overall unit content
and provide the basis for the evaluation of student
comprehension.

Lecture Outlines—Instructor outlines to guide presen-
tations and/or discussions

The lecture outlines include pre-assessment questions
that may be used to gauge student knowledge at the
beginning of the unit. The outlines are intended to
provide a broad but comprehensive overview of a
subject, identifying many of the key concepts within
a given discipline. Instructors are encouraged to adapt
the overall content of the lecture to specific audiences
or settings. Some units have one lecture outline and
some have several.

Detailed Lecture Outlines—Student outlines that
parallel the instructor outline in greater detail

These include the essential qualitative and quantitative
information addressed in lectures/discussions. Copies
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(or electronic versions) of the lecture notes can be
given to the student before the lecture. All technical
terminology is either defined in the text or included in
the glossary of terms at the end of each unit.

Demonstration Outlines

These instructor outlines provide an overview of the
preparations and suggested content for field dem-
onstrations of specific agricultural and horticultural
practices. They include time requirements for prepara-
tion, materials lists, site preparation instructions, the
demonstration sequence, and demonstration lecture
outline.

Step-By-Step Sheets—For student use following Dem-
onstration Outline

These detailed “how-to” instructions walk students
through tasks such as building a compost pile and
preparing a planting bed. The sheets include the prepa-
ration, sequence, and techniques used in executing a
task (parallels the instructor’s Demonstration Outline).
The step-by-step sheets contain sufficient information
for students to use them as a reference tool when work-
ing independently. Intended to be provided with the
Hands-on Exercises, below.

Hands-On Exercises

These activities or exercises serve to reinforce student
comprehension of the subject matter or skill through
active participation and practice immediately following
a technique-based demonstration.

2 | Introduction
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Assessments Questions (and Answer Key)

Five to ten short essay questions based on the lecture
content and demonstration(s) are used to gauge stu-
dent comprehension of the subject matter presented.
Questions are intended to be a balance of theoretical
and applied knowledge and require some synthesis
of information. Assessments are based on learning
objectives.

Suggested Readings

Certain units list specific preparatory readings for the
student (see the Unit Overview or the beginning of the
Resources section).

Resources Section

This section includes an annotated listing of books,
periodicals, web sites, video productions, organiza-
tions, and equipment or material suppliers on the
subject matter addressed in each unit.

Appendix Section

The appendices provide tables, graphs, charts and/or
graphics used as visual aids in lectures, demonstrations,
or as student reference materials associated with the
Hands-on Exercises.

Glossary

Several units include an alphabetical listing of technical
terms used in either the lecture or demonstration.





