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FOREWORD

HE NORTHERN FOREST TYPES constitute a vast natural resource for the

United States and Canada. For instance, in the castern United States there
are more than 10 million acres of commercial forest land supporting spruce and
fir types alone. The magnitude and varicty of this resource is such that treating
it in anv detail at a 3-day meoting was impossible. Rather, the idea that germi-
nated and developed into this symposium was to present a broad picture of the
extent of our knowledge of intensive cultural techniques, the status and trends of
our research in the northern forest types, and some actual experieneces in
managing this resource; and to explore those factors that affect our use of the
intensive cultural techniques we have at hand.

There is no doubt that we face a8 new era in the management of northern
forests. The production of wood products is no longer the primary ohjective of
many ownery, and increased pressure for the social values of our forests is being
felt by all landowners. We must recognize these other forest values, which in
turn dictates intensification of all aspeets of forest management if we are 0
meot the future demands of a wood-hungry society

The enthusiastic efforts of the symposium sponsors the School of Forest Re-
sources, University of Maine; the Maine Bureau of Forestry: the Maine Forest
Produets Council; and the U511 AL Forest Service-—and the individuals hehind
those efforts, should be commended. Special thanks are due to Great Northern
Nekoosa, Inc., and Brooks B, Mills for their help in providing interesting field
trips, and to the Casce Bank and Trust Co. for sponsoering the symposium
bricchure. Also, without the enthusiastic participation of the experts invited to
present papers, and the moderators of each session, the Symposium could not
have taken place.

—~BARTON M. BLUM
Symposium Chairman

PUBLISHER'S NOTE

This repert is published by the Northeastern Forest Experiment
Station as a public serviee. The papers it contains are published
as received from the authors. Any questions or comments about
thiwe papers should be directed to the authors,




Proceedings of the

SYMPOSIUM ON
INTENSIVE CULTURE OF
NORTHERN FOREST TYPES

held 20-22 July 1976 at Nutting Hall, University of Maine, at
COrong,

SPONSORED BY:

¢ School of Forest Resources, University of Maine
¢ Maine Bureau of Forestry

¢ Maine Forest Products Council

¢ Forest Service, U.S. Department of Agriculture



Symposium Committee Members

Barton M. Blum, USDA Forest Service, Orono, Maine.

Ralph Griffin, University of Maine, Orono. .
Gordon Baskerville, University of New Brunswick, Fredericton.
Tom Corcoran, University of Maine, Orono. )

Bart Harvey, Great Northern Nekoosa, Inc., Millinocket, Maine.
Dick Arsenault, Lavalley Lumber Co., Sanford, Maine.

Joe Lupsha, Maine Forest Products Counc_xl, Augusta.

Tim O'Keefe, Extension Forester, University of Maine, Orono.
Ed Giddings, University of Maine, Orono.

Robert Frank, USDA Forest Service, Orono, Maine.

Ken Hendren, Maine Bureau of Forestry, Augusta.

Jack Bulger, Maine Bureau of Forestry, Ellsworth.

Bill Adams, Maine Bureau of Forestry, Old Town.

Jonathan Ford, J. M. Huber Corp., Old Town, Maine.

Moderators

Fred Knight, School of

Forest Resources

University of Maine: 20 July 1976, morning session.
Fred Holt, Maine Bureau '

of Forestry (retired): 20 July 1976, afternoon session.
Ray McDonald, Casco Bank

& Trust Company: 21 July 1976, morning session.
Dick Kennell, USDA Forest

Service, State & Private

Forestry: 21 July 1976, afternoon sessign.
C. D. Hartley, Valley

Forest Products Ltd.,

Canada: 22 July 1976, morning sessign.

i



CONTENTS

TRANSLATING FORESTRY KNOWLEDGE INTO FORESTRY ACTION:

John R. McGuire ... .o 1
WOOD AS A STRATEGIC MATERIAL: Kenneth S. Rolston, Jr..... .. ... ... ......... 9
NATIONAL AND REGIONAL NEEDS FOR INCREASING WOOD YIELD IGH

INTENSIVE MANAGEMENT: Robert B. Phelps.................... L STHROL ........ 17

LET'S CALL THE WHOLE THING OFF!: Gordon Baskerville
PRESENT METHODS AND TECHNOLOGY AVAILABLE FOR INTENSIVE MANAGEMENT

AND EXTENT OF PRESENT USE: Gordon F. Weetman ............ .. . ... .cccceeenu.. 31
HOW APPLICABLE IS EVEN-AGED SILVICULTURE IN THE NORTHEAST?:

Ralph H. Griffin .. e e e e e e 43
HOW APPLICABLE IS UNEVEN-AGED MANAGEMENT IN NORTHERN FOREST TYPES?:

Stanley M. Filip ... .. i 53
EVEN-AGED INTENSIVE MANAGEMENT: TWO CASE HISTORIES: Harold M. Klaiber. .. 63
SILVICULTURAL SYSTEMS—UNEVEN-AGED MANAGEMENT: Morris R. Wing ......... 67
NATURAL REGENERATION—SMALL OWNERSHIPS FROM CONCEPT TO PRACTICE:

Arthur G. Dodge, Jr. ... .. i e S 73
PUBLIC LANDS--FROM CONCEPT TO PRACTICE: John J. Vrablec ...................... 7
ARTIFICIAL REGENERATION; APPLICABILITY, OPTIONS AND RESEARCH NEEDS

Herschel G. ABDBOtt .. ... . i e e et et e s 83
LARGE-SCALE SOFTWOOD PLANTING OPERATIONS IN NEW BRUNSWICK:

B O 273 - L O 97
HARDWOOD PLANTING IN SOUTHERN ONTARIO: F. W. von Althen .................. 101
DIRECT SEEDING IN NORTHERN FOREST TYPES: Ralph H. Griffin .................. 111
INTERMEDIATE CULTURAL PRACTICES: Robert Dinneen . ... ................oouu... 127
SILVICULTURAL POTENTIAL FOR PRE-COMMERCIAL TREATMENT IN NORTHERN

FOREST TYPES: H. W, Hocker, dr. ..o et i ereaeiraeiaisanananns 135

FIELD EXPERIENCE SILVICULTURAL CLEANING PROJECT IN YOUNG SPRUCE AND
FIR STANDS IN CENTRAL NOVA SCOTIA: Theodore C. Tryon and Thomas W. Hartranft 151
INDICATIONS OF SILVICULTURAL POTENTIAL FROM LONG-TERM EXPERIMENTS IN

SPRUCE-FIR TYPES: Robert M. Frank..........ooviuiiiiiiiiii i onn 159
FIELD EXPERIENCES IN PRE-COMMERCIAL THINNING, PLANTING AND CONTAINER
GROWING OF NORTHERN SOFTWOODS: Oscar Selin ..........covvviiiiianniiiinnes 179
STATUS OF FERTILIZATION AND NUTRITION RESEARCH IN NORTHERN FOREST
TYPES: Miroslaw M. C2apowskyl .....ovnuioiiiiiiiiiiiii i iniiianieina e, 185
SITE CLASSIFICATION FOR NORTHERN FOREST SPECIES: Willard H. Carmean ...... 205
NUTRIENTS: A MAJOR CONSIDERATION FOR INTENSIVE FOREST MANAGEMENT:
James W, Hormbeok ..o oottt et e s ettt e 241
STATUS OF GROWTH AND YIELD INFORMATION IN NORTHERN FOREST TYPES:
Dale S, SOlOmION . ittt e e e 251
THE STATUS OF TREE IMPROVEMENT PROGRAMS FOR NORTHERN TREE SPECIES:
David 8. CARAVEIR .ttt et et e et e 261
STATUS OF HERBICIDE TECHNOLOGY FOR CONTROL OF TREE SPECIES AND TO
REDUCE SHRUB AND GRASS COMPETITION: Maxwell L. McCormack, Jr. ........... 269
COMPATABILITY OF INTENSIVE TIMBER CULTURE WITH RECREATION, WATER AND
WILDLIFE MANAGEMENT: Samuel P, Shaw . ...t 279
PLANNING PITFALLS: James H. Freeman .. ...........coouiciorinreanaininaaasicaans 291
PLANNING FOR & IMPLEMENTING INTENSIVE CULTURAL LONG & SHORT RANGE
PLANNING: Lester W. Hazelton ........ccioniiiiiniiiiiiinr i, 299
SMALL WOODLAND OWNERSHIP MANAGEMENT: Albert J. Childs ................... 307

EFFECTS OF TAXATION ON THE PLANNING AND IMPLEMENTATION OF ]NTENSWE
TIMBER MANAGEMENT: David Field .... ... oo i
EFFECTS OF INCENTIVE PROGRAMS: Duane L. Green ..............coiiiaininin.an 333
POSSIBLE LEGISLATIVE CONSTRAINTS TO INTENSIVE SILVICULTURAL PRACTICES
IN NORTHERN FOREST TYPES: Brendan J. Whittaker.............oviiiennaiinnn. 341
TECHNICAL ASSISTANCE FOR INTENSIVE CULTURE OF NORTHERN FOREST TYPES:
Timothy G. O'Keefe .......o.oouriiviiiiniaaeenaiiaais e 351
CLOSING COMMENTS: Fred B. Knight ... ... . e 355

iii



LARGE SCALE SOFTWOOD PLANTING OPERATIONS IN
NEW BRUNSWICK

by M. K. Barteaux, Chief Forest Management Section,
Forests Branch, Department of Watural Resources,
Fredericton, N. B.

Abstract

New Brunswick is presently planting 20,000 ac.
per year and expects to be planting nearly 60,000 ac.
per year by 1979. Total productive forest area is
15,000,000 acres. The program is directly related to
projected industrial demand and other forest uses.
Plantations are established by scarification and plant-
ing of paper pot containers and bare root stock.

Introduction

This presentation will depict the softwood plant-
ing program being implemented in the Province of New
Brunswick, Canada. I will outline briefly, past and
present efforts, future plans, reasons for the program,
techniques involved and lastly provide some observa-
tion of results and problems.

The Province comprises some 15,000,000 acres of
productive forest land. Of this approximately
7,000,000 acres is Provincial Government controlled
and the remainder freehold. My remarks will be
slanted to Government activity although softwood plant-
ing is relatively similar on all lands.

Considering the Provincial situation, planting on
an operational basis has been taking place since the
early 1960's and has increased from 5,000 acres per
year to 15,000 acres in 1975. This year approximately
20,000 acres will be planted and by 1979 (only 3 years)
nearly 60,000 acres, representing approximately 1/3 of
the annual cutover. Planted acres are expected to
level off at this date or be reduced by thinning and
seeding.
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Why a Softwood Planting Program

This is the first question the administrators of
any province, state or private agency must ask them-
selves before embarking on a program costing millions
of dollars annually. In New Brunswick it is simply a
matter of supply and demand. The forest industry is
essential to the Province and the Government has com-
mitted itself to a program of development and proper
management. The demand for wood has been calculated
and projected; the potential of the Province to meet
the demand has been assessed and projected. A neces-
sary third step has been the adjustment of demand to
conform with potential supply by controlling industrial
activity through mutual cooperation and regulations -
the net result being a clear indication of large scale
planting effort required along with other silvicultural
treatments. This calculation and projection is not an
easy exercise and I will not go into the numerous con-
siderations including economic feasibility, natural
regeneration, natural growth rates, plantation growth
rates, annual allowable cut determination, other forest
uses, industrial expansion, land tenure, politics,
social impacts, etc. But, it should be re-emphasized
that this is the necessary first approach to any plant-
ing or reforestation program and it must be "sold" to
all those concerned or at least a substantial majority.
New Brunswick is plagued with the spruce budworm and
this calculated effect on the forest has also been very
influential in dictating the planting program.

Planting Techniques

Softwood planting stock for government controlled
land consists at present of 50% bare root and 50%
greenhouse grown paper pot containers. This will
change to 70% containers and 30% bare root when the
30,000,000 seedling goal (30,000 acres) is reached in
1979.

Other than the fact that they are an acceptable
type of planting stock, there are basically two reasons
for a high proportion of containers (1) encouragement
of a more stable labour force (planters) by producing
stock which can provide employment throughout the
season rather than large bare root operations in the
spring and fall (summer planting of bare root repre-
sents a survival problem in New Brunswick); (2) to
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provide short term flexibility with respect to varying
species and quantity requirements of forest managersS
and possible nursery crop failures. Container stock
can be produced in 4-5 months whereas bare root 1S
restricted to production schedules of 2-4 years.

All planting stock is now produced in a central
nursery and delivered to District Forest Managers. BY
1979 satellite nurseries are planned for several
regions. Custom made truck boxes are used for trans-
portation. Costs of growing nursery stock (excluding
capital investment) are in the vicinity of $35/M for
both container and bare root. However, it is felt that
container stock can be significantly reduced through
improving nursery expertise and large volume matexrial
purchases.

Species composition is now 45% black spruce, 40%
jack pine and 15% miscellaneous. These two species
are resistant to spruce budworm and are native species
currently believed to be best suited to a broad xrange
of New Brunswick sites. However, experience and study
indicate a different proportion because of growth-—site
response. In other words these species may not provide
the volume at rotation age required to meet demand
projections. By 1979 the proportion should be less
than 40% black spruce, jack pine approximately 25% and
the remainder white spruce, red pine and larch.

Obtaining sufficient quantities of seed is not a
simple accomplishment in the Province and necessitates
intensive planning and expenditure of reforestation
dollars. A new and modern seed extraction plant and
storage facilities are under construction this summer.
Also a tree improvement program was initiated in 1974
and we are planning for ever improving sources of
quality seed.
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Actual planting sites are selected by District
Forest Managers who base their selection on regener-
ation surveys after cutover, projections of annual
allowable cut and professional opinion as to site-—
species productivity. It is recognized that these
professional opinions are often less than satisfactory
and study of site-species productivity has commenced
to devise a systematic and feasible technique for
measuring the most important parameters involved.

Most planting is carried out on scarified areas.
The different types of scarification equipment are zg
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