


Forest Regeneration Manual



Forest Regeneration Manual

Edited by

Mary L. Duryea

Department of Forestry, University of Florida, Gainesville, FL 32611, USA

and

Phillip M. Dougherty
School of Forest Resources, University of Georgia, Athens, GA 30602, USA

Kluwer Academic Publishers
Dordrecht / Boston / London



Library of Congress Cataloging-in-Publication Data

Forest regeneration manual / edited by Mary L. Duryea and Phillip M.
Dougherty.

p. cm. -- (Forestry sciences : v. 36)
ISBN 0-7923-0959-6 (alk. paper)
1. Southern pines--Handbooks, manuals, etc. 2. Reforestation-

- Handbooks, manuals, etc. 3. Southern pines--United States-
- Handbooks, manuals, etc. 4. Reforestation--United States-
- Handbooks, manuals, etc. I. Duryea, Mary L. II. Dougherty,
Phillip M. III. Series.
SD397.P55F59 1990
634.9'56--dc20 90-5259

ISBN 0-7923-0959-6 (HB)

Published by Kluwer Academic Publishers,
P.O. Box 17, 3300 AA Dordrecht, The Netherlands.

Kluwer Academic Publishers incorporates
the publishing programmes of
D. Reidel, Martinus Nijhoff, Dr W. Junk and MTP Press.

Sold and distributed in the U.S.A. and Canada
by Kluwer Academic Publishers,
101 Philip Drive, Norwell, MA 02061, U.S.A.

In all other countries, sold and distributed
by Kluwer Academic Publishers,
P.O. Box 322, 3300 AH Dordrecht, The Netherlands.

Printed on acid-free paper

The material contained in this publication is supplied with the understanding that there is no intended endorsement of a
specific product or practice. Users of pesticides should always consult the appropriate regulatory agencies for the latest
information on registration and application. Individual authors are responsible for the opinions expressed in and content of
their chapters.

All Rights Reserved
© 1991 Kluwer Academic Publishers
No part of the material protected by this copyright notice may be reproduced or utilized in any form or by any means,
electronic or mechanical including photocopying, recording or by any information storage and retrieval system, without
written permission from the copyright owner.

Printed in the Netherlands



Contents

List of Contributors
Acknowledgements

Regeneration Planning

1. Regeneration: An Overview of Past Trends and Basic Steps Needed
to Ensure Future Success

Phillip M. Dougherty and Mary L. Duryea

2. Reforestation Economics, Law, and Taxation
Frederick W. Cubbage, John E. Gunter, and Jeffrey T. Olson

Regeneration Methods

3. Regeneration Methods
James P. Barnett and James B. Baker

4. Seed Management
Franklin T. Bonner

5. Vegetative Propagation of Southern Pines
Michael S. Greenwood, G. Sam Foster, and Henry V. Amerson

Nursery Culturing

6. Bareroot Seedling Culture
John G. Mexal and David B. South

7. Container Seedlings
John C. Brissette, James P. Barnett, and Thomas D. Landis

8. Seedling Quality of Southern Pines
Jon D. Johnson and Michael L. Cline

Characterizing the Site

9. Characterizing the Site: Environment, Associated Vegetation, and Site Potential
Henry L. Gholz and Lindsay R. Boring

10. Soil and Site Potential
Lawrence A. Morris and Robert G. Campbell

11. Species Variation, Allocation, and Tree Improvement
John A. Pait III, D. Mitchell Flinchum, and Clark W. Lantz



Preparing the Site

12. Prescribed Burning for Regeneration
David H. Van Lear and Thomas A. Waldrop

13. Chemical and Mechanical Site Preparation
Robert F. Lowery and Dean H. Gjerstad

14. Fertilization of Southern Pines at Establishment
Eric J. Jokela, H. Lee Allen, and William W. McFee

Planting the Site

15. Initial Spacing: How Many Trees to Plant
William D. Smith and Michael R. Strub

16. Lifting, Storing and Transporting Southern Pine Seedlings
William C. Carlson

17. Proper Planting Improves Performance
Alan J. Long

18. Evaluating Regeneration Success
Thomas G. Matney and John D. Hodges

Protection and Early Growth Promotion

19. Vegetation Management After Plantation Establishment
Patrick J. Minogue, Rick L. Cantrell, and Henry C. Griswold

20. Insect and Disease Management
Wayne N. Dixon, Edward L. Barnard, Carl W. Fatzinger, and
Thomas Miller

21. Wildlife Management in Southern Pine Regeneration Systems
M. Anthony Melchiors

22. Controlling Vertebrate Animal Damage in Southern Pines
Jeffrey J. Jackson

Index



List of Contributors

H. Lee Allen
Department of Forestry
North Carolina State University
Raleigh, NC 27695

Henry V. Amerson
Departments of Forestry and Botany
North Carolina State University
Box 7612
Raleigh, NC 27695-7612

James B. Baker
U.S.D.A. Forest Service
Box 3616
Monticello, AR 71655

Edward L. Barnard
Florida Division of Forestry
P.O. Box 1269
Gainesville, FL 32602

James P. Barnett
U.S.D.A. Forest Service
2500 Shreveport Highway
Pineville, LA 71360

Franklin T. Bonner
U.S.D.A. Forest Service
P.O. Box 906
Starkville, MS 39759

Lindsay R. Boring
School of Forest Resources
University of Georgia
Athens, GA 30602

John C. Brissette
U.S.D.A. Forest Service
2500 Shreveport Highway
Pineville, LA 71360

Robert G. Campbell
Weyerhaeuser Company
New Bern, NC 28560

Rick L. Cantrell
Agricultural Extension Service
University of Tennessee
P.O. Box 1071
Knoxville, TN 37901

William C. Carlson
Weyerhaeuser Company
P.O. Box 1060
Hot Springs, AR 71902

Michael L. Cline
Maine Audubon Society
Falmouth, ME 04105

Frederick W. Cubbage
School of Forest Resources
University of Georgia
Athens, GA 30602

Wayne N. Dixon
Florida Division of Forestry
P.O. Box 1269
Gainesville, FL 32602

Phillip M. Dougherty
School of Forest Resources
University of Georgia
Athens, GA 30602

Mary L. Duryea
Department of Forestry
University of Florida
Gainesville, FL 32611

Carl W. Fatzinger
U.S.D.A. Forest Service
Southeastern Forest Experiment Station
P.O. Box 70
Olustee, FL 32072

D. Mitchell Flinchum
Department of Forestry
University of Florida
Gainesville, FL 32611



G. Sam Foster
International Forest Seed Co.
P.O. Box 290
Odenville, AL 35120

Henry L. Gholz
Department of Forestry
University of Florida
Gainesville, FL 32611

Dean H. Gjerstad
School of Forestry
Auburn University, AL 36849

Michael S. Greenwood
Department of Forest Biology
122 Nutting Hall
University of Maine
Orono, ME 04469

Henry C. Griswold
Monsanto Agricultural Company
610 NW 4th
Bryant, AR 72022

John E. Gunter
Forest Resources
Cooperative Extension Service
University of Georgia
Athens, GA 30602

John D. Hodges
Department of Forestry
P.O. Drawer FR
Mississippi State, MS 39762

Jeffrey J. Jackson
Forest Resources
Cooperative Extension Service
University Of Georgia
Athens, GA 30602

Jon D. Johnson
Department of Forestry
University of Florida
Gainesville, FL 32611

Eric J. Jokela
Department of Forestry
University of Florida
Gainesville, FL 32611

Thomas D. Landis
USDA Forest Service
P.O. Box 363
Portland, OR 97208

Clark W. Lantz
USDA Forest Service
1720 Peachtree Road, NW
Atlanta, GA 30367

Alan J. Long
Department of Forestry
University of Florida
Gainesville, FL 32611

Robert F. Lowery
Weyerhaeuser Company
P.O. Box 1060
Hot Springs, AR 71901

Thomas G. Matney
Department of Forestry
P.O. Drawer FR
Mississippi State, MS 39762

William W. McFee
Agronomy Department
Purdue University
West Lafayette, IN 47906

M. Anthony Melchiors
Weyerhaeuser Company
P.O. Box 1060
Hot Springs, AR 71902

John G. Mexal
Department of Agronomy and Horticulture
Box 3Q
New Mexico State University
Las Cruces, NM 88003-0003



Thomas Miller
U.S.D.A. Forest Service
Southeastern Forest Experiment Station
P.O. Box 70
Olustee, FL 32072

Patrick J. Minogue
School of Forestry
Auburn University, AL 36849

Lawrence A. Morris
School of Forest Resources
University of Georgia
Athens, GA 30602

Jeffrey T. Olson
Wilderness Society
Washington, DC 20005

John A. Pait, III
Woodlands Division
Jefferson Smurfit Corporation/Container
Corporation of America
Callahan, FL 32011

William D. Smith
College of Forest Resources
North Carolina State University
Raleigh, NC 29695

David B. South
Auburn University
School of Forestry
Auburn University, AL 36849-5418

Michael R. Strub
Weyerhaeuser Company
P.O. Box 1060
Hot Springs, AR 71902

David H. Van Lear
Department of Forestry
Clemson University
Clemson, SC 29634-1003

Thomas A. Waldrop
Department of Forestry
Clemson University
Clemson, SC 29634-1003



Acknowledgements

The synthesis and production of this manual involved many talented people, and we are ex-
tremely grateful for their creative and diligent efforts:

• Two to four outside reviewers anonymously critiqued each chapter for technical content.
The excellent ideas and comments of these reviewers contributed to the high quality of
chapters.

• Carol Perry's organizational and editing skills were instrumental in adding clarity and
continuity to the book.

• The chapter authors were patient, thorough, hardworking and above all knowledgeable
about their subject areas. Ultimately, it was their willingness to take on this "one more
commitment" and their resolve to complete the task that made publication of this book
possible.

• We also thank Adrian Plaizier for his patience and commitment to the project as well as his
advice and encouragement.

We acknowledge with appreciation the financial support of the Department of Forestry, Univer-
sity of Florida, and the School of Forest Resources, University of Georgia.




