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The use of trade or firm names in this publication is for
reader information and does not imply endorsement by
the U.S. Department of Agriculture, Forest Service of any
product or service.

Pesticides used improperly can be injurious to humans,
animals, and plants. Follow the directions and heed all pre-
cautions on the labels. Store pesticides in original contain-
ers under lock and key—out of the reach of children and
animals—and away from food and feed. Apply pesticides so
that they do not endanger humans, livestock, crops, benefi-
cial insects, fish, and wildlife. Do not apply pesticides when
there is danger of drift, when honey bees or other pollinating
insects are visiting plants, or in ways that may contaminate
water or leave illegal residues. Avoid prolonged inhalation of
pesticide sprays or dusts; wear protective clothing and equip-
ment if specified on the container. If your hands become
contaminated with a pesticide, do not eat or drink until you
have washed. In case a pesticide is swallowed or gets in the
eyes, follow the first-aid treatment given on the label, and get
prompt medical attention. If a pesticide is spilled on your
skin or clothing, remove clothing immediately and wash skin
thoroughly. Do not clean spray equipment or dump excess
spray material near ponds, streams, or wells. Because it is
difficult to remove all traces of herbicides from equipment,
do not use the same equipment for insecticides or fungi-
cides that you use for herbicides. Dispose of empty pesticide
containers promptly. Have them buried at a sanitary land-
fill dump, or crush and bury them in a level, isolated place.

NOTE: Some States have restrictions on the use of certain
pesticides. Check your State and local regulations. Also, be-
cause registrations of pesticides are under constant review by
the Federal Environmental Protection Agency, consult your
county agricultural agent or State extension specialist to be
sure the intended use is still registered.

The U.S. Department of Agriculture (USDA) prohibits
discrimination in all its programs and activities on the
basis of race, color, national origin, age, disability, and
where applicable, sex, marital status, familial status,
parental status, religion, sexual orientation, genetic in-
formation, political beliefs, reprisal, or because all or
part of an individual’s income is derived from any public
assistance program. (Not all prohibited bases apply to all
programs.) Persons with disabilities who require alterna-
tive means for communication of program information
(Braille, large print, audiotape, etc.) should contact
USDA’s TARGET Center at (202) 720-2600 (voice and
TDD). To file a complaint of discrimination, write USDA,
Director, Office of Civil Rights, 1400 Independence
Avenue, S.W., Washington, D.C. 20250-9410, or call
(800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA
is an equal opportunity provider and employer.

Nomenclature for scientific names follows the U.S. Depart-
ment of Agriculture, Natural Resources Conservation Service
PLANTS (Plant List of Accepted Nomenclature, Taxonomy,
and Symbols) database (2008). http://plants.usda.gov.
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Introduction

Who Is This Handbook For?

This handbook was written for anyone endeavoring
to start and operate a nursery for native and traditional
plants in the tropics. Because the tropics cover a vast area
of the world, however, the scope of the handbook is geared
toward readers in the U.S. affiliated tropics. Specifically,
the U.S. affiliated tropics are a diverse area spanning two
oceans and half the globe, including the nations of the Fed-
erated States of Micronesia, the Republic of Palau, and the
Republic of the Marshall Islands, as well as the Territory
of Guam, the Commonwealth of the Northern Mariana
Islands, the Territory of American Samoa, the Common-
wealth of Puerto Rico, the U.S. Virgin Islands, and the State
of Hawai‘i, southern California, Texas, and the southern
part of Florida (see map on following page). Areas with
similar conditions may also be served. This handbook is
not a species-by-species account, though propagation pro-
tocols for many tropical species are available on the Native
Plant Network (http://www.nativeplantnetwork.org).

The chapters in this handbook discuss aspects of nurs-
ery management, providing an overview of the factors
to consider when planning or upgrading a nursery. Key
concepts and processes are presented, based on proven
techniques, practices, and the best science available at the
time of this writing. An understanding of some of these
concepts and principles will make it easier to operate a
nursery successfully, to serve clients, and to meet project
objectives in the field.

At the same time, every nursery is unique. Local condi-
tions and ingenuity, combined with these basic principles,
will shape the best practices for any given nursery. Infor-
mation in this handbook is meant to provide an empower-
ing overview of concepts and principles. Each reader is free
to adapt, adopt, or disregard this information, as appropri-
ate to their situation.

The goal of this handbook is to provide
practical, user-friendly, science-based, and
locally adaptable information about how to
start, operate, or upgrade a nursery for native
and traditional plants in the tropics.

What's in This Handbook?

A nursery is a web of interrelated factors, and every
aspect of the nursery will affect everything else. Therefore,
this handbook covers topics from initial nursery founding
and planning through crop production, outplanting, and
ongoing learning. The important roles tropical nurseries
play in ecological restoration and human well-being (Chap-
ter 1) are discussed before going into the details of nursery
site selection and planning (Chapter 2). Then, the focus
shifts to what species and stocktypes the nursery will pro-
vide to best serve different projects and objectives (Chapter
3). The practicalities of planning crops, scheduling produc-
tion activities, and developing ways to grow new crops is
discussed (Chapter 4). Crop growth relies on good design
of propagation environments (Chapter 5) and other infra-
structure, including choices of growing media (Chapter 6)
and appropriate containers (Chapter 7). Plant propagation
includes collecting, processing, and storing seeds (Chapter
8), germinating and sowing seeds (Chapter 9), and vegeta-
tive propagation (Chapter 10). Plant care includes water
quality and irrigation management (Chapter 11), plant
nutrition (Chapter 12), working with beneficial organisms
(Chapter 13), and holistic prevention and management of
pests and diseases (Chapter 14). As crops get closer to being
ready for the field, nursery management continues with
hardening (Chapter 15), care in harvesting and shipping of
nursery crops (Chapter 16), and finally, outplanting onto
field sites and monitoring the results (Chapter 17).

All these activities combine to produce the best qual-
ity plants with the best chance to survive and flourish on
outplanting sites. It is important, however, not to become
so focused on production that other key aspects of nurs-
ery planning and management are neglected. Equally
important is time building relationships with custom-
ers, the community, nursery staff, and other colleagues.
These activities include training and education for nursery
staff and outreach and education to clients and the public
(Chapter 18). Overseeing nursery operations pulls many of
the previous topics together as the nursery gains momen-
tum in its operations (Chapter 19). Running a nursery is
a continuous learning process and in-house research, tri-
als, and feedback systems help improve plant productivity
to expand on successes and learn from failures over time
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(Chapter 20). Best efforts in each of these areas of tropical
nursery management serve ecological, cultural, and eco-
nomic goals to protect and restore native and traditional
ecosystems and agroecosystems.

We hope you find this handbook to be a useful reference for

your nursery and restoration work in the tropics.

This handbook emphasizes principles and
processes for successful nursery operations
that can be adapted as appropriate to
each nursery’s context.

Tropical Forests of the United States and Affiliated Islands

Adapted from USDA Forest Service, State and Private Forestry (2007) and Arbor Day Foundation (2006).
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The development of most nursery crops can be divided into three phases: establishment, rapid growth, and hardening. Adapted
from Dumroese and others (2008) by Jim Marin.
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