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FOREWORD

The Lake States Forest Experiment Station* has
given active support to the Lake States Forest Tree
Improvement Committee since the Committee's incep-
tion in 1953. 1In the interests of encouraging and
coordinating forest genetics activities in this
region, we are happy to publish this Proceedings

of the Fifth Lake States Forest Tree Improvement
Conference, as we did for the preceding four con-
ferences., ‘

M. B. Dickerman, Director

*Maintained by the Forest Service, U, S. Department
of Agriculture, at 8t. Paul 1, Minn, in cooperation
with the University of Minnesota,
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THE PRACTICAL POTENTIAL OF A REGIONAL FOREST TREE IMPROVEMENT PROGRAM

by William C. Bramblel/

The basic aim of a tree improvement program, when stripped of its tech-
nical complexities, is to make available to the practicing forester better
forest trees for producing forest crops that are currently available and,
furthermore, to make this production possible with a minimum of losses
owing to insects, disease, climatic damage, and failure to adapt to site
conditions. .

At the very beginning of a consideration of the practical potential of a
forest tree improvement program we might ask, "Why do we need such a pro-
gram at all?" Certainly, the figures that have been published on gross
regional production of cubic feet of wood show that this should be ade-
quate for some time to come, perhaps for the next 20 years, provided good
forest management is carried out. There has been an estimate made that
we will need an increase in production of about 50 percent to meet in-
creased consumption, and that this 50 percent increase can be achieved
through application of better forest management, Why then do we need a
tree improvement program? *

I would say we do so that we may get the help of new techniques of the
type which can be obtained best through a tree improvement program, We
need these to get assured production of the right species at the right
time and in the right place. Regional inventory figures which yield
gross cubic-foot figures for all species in all locations under all con-
ditions that exist over a considerable area are usually misleading.
Uging such figures, for example, it can be shown that even a state like
Indiana is producing more wood by far than is currently being used. How-
ever, when we consider the quality of the trees, their location in re-
spect to markets and industry, and species requirements, we find that
there is inadequate timber production in that state,

We have made considerable progress in the practical use of tree inmprove-
ment to date, For example, genetics has aided in solving one of the
earliest problems in silviculture, the choice of trees to leave as seed
producers. For many years we have talked in silviculture of leaving
superior trees as seed trees but have always given way to the so-called
practical approach which is leaving trees that aren't suitable for har-
vest., 1 believe newer work in genetics has greatly strengthened our
position in demanding that better trees be left as seed production agents
for the future generation,

5/ Head, Department of Forestry and Conservation, Purdue University,
Lafayette, Ind.



Although we have come a long way on this road, in practice it is still
almost impossible to distinguish between internal defects that are hered-
itary and those that result from external environment and are not in-
herited., Potential resistance to insects and diseases is practically an
untouched field, although variations in resistance are well known, We
take the attitude that to be safe, and until definite information is
available, leave only trees that appear good. However, we could use more
information that will help us definitely distinguish hereditary defects
and resistance from those caused by environment.

Back about 1934, Professor Sch;delin in Switzerland published a concept
of "Thinning as a selection and improvement system of highest value,"
This school of thought put thinning on a biological basis rather than on
a mechanical or economic basis and emphasized that production of large
amounts of high-quality timber could be done only by careful tending of
the stands, This meant that individual selection for improvement of
forest stands must be carried out through all the various stages of stand
development, beginning with weeding the young growth, and proceeding
through cleaning and thinnings into harvest of mature timber, While this
has been carried out for a number of years by a few silviculturists, par-
ticularly in hardwood areas, the question still remains of how to assess
a tree at an early age as to its probable quality at the time of harvest.
This calls for better techniques in actual selection of individual trees
and is where a forest tree improvement program can help.

Since the beginning of forestry in the United States we have had experi-
ence with the introduction of foreign species., Many of these were simply
"shots in the dark" where such trees as Scotch pine, Corsican pine, and
Austrian pine or hybrids between North American and European cottonwoods
were brought into the country, tested briefly, and unfortunately used for
widespread planting., To date, I would venture to say that introduction
of exotic species into our country has been of dubious value to the
practicing forester. It has produced some very expensive lessons such
as that experieﬁced by pulpwood companies in the East with hybrid poplars
before they realized that they would be damaged by poplar canker,

However, 1 am optimistic enough to believe there is still a possibility
of introducing exotic strains into certain regions of the United States,
In a country like Brazil, for example, the exotic eucalyptus is the
backbone of the charcoal and pulpwood industry, and other promising
exotics have been tested, some to fail and others to look very promising.
The fact that Brazil is a country with a wealth of species, even beyond
that of the United States, leads me to believe that there is still a
great deal to be gained by us through testing foreign species in a tree
improvement program, particularly where extensive reforestation is in-
volved.

It should be a practical part of a tree improvement program to carefully
test and evaluate promising introductions, These tests must extend be-
yond the nursery rows or the controlled plots of the researcher and be




introduced into field conditions in area plantings before any new trees
are put into practical programs,

One of the most important contributions that tree improvement has made to
forestry in this region is recognition of the importance of seed source
in tree planting and reforestation. There are long-standing experiments
in the Lake States that have yielded valuable information on this point,
It has also been very impressive to read report after report on seed
source tests over the country that almost invariably end with the state-
ment that the local species or those from the nearest sources are best,

I don't believe this will always be the case., As a matter of fact we
have seen that this has not held true in certain regions and countries
where exotic species have outperformed the local ones,

More recently techniques for selecting high-quality seed production areas
have been emphasized through tree improvement programs,., -The value of
collection of seed from high-quality stands has been an accepted theory
for many years, but, unfortunately, even today it is not being followed
owing to the pressure of expanded stock production and the consequent
need for large quantities of seed by many nurseries. Sooner or later,
however, one of the great contributions of a tree improvement program in
this region will be acceptance and practical use of high-quality stands
for seed production areas, )

More recent developments in tree improvement programs have been in con-
nection with breeding of selected, high-quality trees and the subsequent
testing of the progeny or seeds produced by them, This is being done to
develop improved races or strains from both exotic and native species,
and has a great deal to offer if properly carried out and if regarded in
its true light as a long-term project aimed to give a solid foundation
for the future. I recall some time ago receiving a copy of the Wall
Street Journal in which there was an article playing up the production
of super-pines in the South, A note was attached to this article from
the president of the university asking, "Why don't we do something like
this?'" My opinion at that time and now, too, is that this is not a
crash-type of program that you rush into to get super-trees in the next
few years, but it must be a long-term breeding and selection program that
will have much to offer over a long haul if properly done. At that time,
we Were more properly interested in getting better stocking of forest
stands with native species and improvement of production through better
forest management than with tree breeding as a crash program,

To sum up the preceding analysis of practical applications of forest tree
improvement, I believe the following potentials can be offered by a re-
gional program:

1. We could get better information on how to select genetically desired
seed trees and thus leave them, with more assurance that it is
economic to do so, We should have better keys to internal quality
in our selection of these trees than is currently possible,



2, We should be able to make a better selection of trees of potential
high guality in young stands to favor in silvicultural operations,

3. We could through better testing of exotics prevent costly mistakes,
and perhaps add some valuable species to our planting stock.

4, We could develop programs to select, locate, and maintain better seed
sources from natural stands,

5, We could develop better strains of valuable species for future seed
production in seed orchards.

6, We could develop disease and insect resistant trees, While this now
is being done with some of our historically damaging diseases like
the white pine blister rust and common insects like the white-pine
weevil, a great deal more must be done, Help in reducing insect and
disease damage is probably the most important potential of a forest
tree improvement program,

I believe developing these potentials would lead to improved silvicultural
management of our natural stands for higher yield and better quality, and
make possible a more efficient planting program using better stock aimed
for specific purposes, In other words, a tree improvement program can
work towards producing the right species at the right place in the right
time, and will, in the long run, help develop a better economic structure
in our wood-using industries.

* WHAT THE TREE IMPROVER CAN DO FOR THE PAPER MAKERE/

by R. C. Craing/

The tree improver can make a substantial contribution to the pulp and
paper industry By developing trees that will permit production of better
paper at lower prices.

The pulp and paper industry uses a variety of woods for an even greater
variety of products. The ideal requirements of cellulose fibers for
these different grades vary widely, depending on whether the pulp is
produced for making artificial silk or explosives or for paper and
whether the paper is tissue paper or paperboard, absorbent or grease re-
sistant, for printing or wrapping purposes, or for use in many special
industrial applications, In all cases, however, lower cost is desirable,
and this could result from tree improvement programs providing a greater
growth rate or more wood per acre, trees with fewer branches and easy
bark removal, trees that are insect and disease resistant, and, perhaps

1/ Dr., Crain did not prepare a written paper. This is a brief ab-
stract of his remarks.
g/ Technical Director, Rhinelander Paper Company, Rhinelander, Wis,



less obviously, by wood from trees having low pitch or resin content,
more cellulose and less lignin, and, particularly in hardwoods, longer
fiber. Increase in wood density or decrease in lignin content would be
almost directly reflected in lower pulp-and-paper raw material costs.

In addition to these rather obvious things many other advantages might
develop from tree improvement programs, for one or more of the many
different uses, if changes were produced in the fibers themselves,
Greater fiber length is desirable by itself for some uses, as is a
change in the ratio of length to diameter, or change in the cell-wall
thickness, Change in the chemical structure of the outer cell walls
could make the resulting pulp easier to hydrate or easier to maintain
absorbency. Changes in the cell-wall structure could increase fiber
strength. Changes in the lignin could make it easier to remove or more
useful after removal, By appropriate selection and blending almost any
of these changes which were reproducible with reasonable uniformity could
be used to advantage in the manufacture of pulp and paper.

Even a 5-percent increase in wood density and a 2~ or 3-percent decrease
in lignin content would be a substantial contribution to the paper in-
dustry. Such developments would enable paper mills to produce BVetter
quality paper at less cost to the consumer. The paper industry will,
however, find good use for whatever new trees are developed by genetics
or silvicultural research,

Considerable detailed information giving wood requirements for different
purposes is being developed and publications in this field should be
noted. As a starting point the report appearing in the November 1960
TAPPI Magazine should be read, This is a report of the Forest Biology
Committee of the Technical Association of the Pulp & Paper Industry.

REPORT OF THE SEED CERTIFICATION SUBCOMMITTEE

by W. H., Brenerl/ and Paul 0. Rudolf2/

During the past biennium the principal activity of our regional subcom~-
mittee has been to cooperate with the Society of American Foresters'
Seed Certification Subcommittee in a national survey of opinion on tree
seed certification and legislation, We canvassed our own membership and
prepared a composite questionnaire reply to the SAF Subcommittee.

Some 123 organizations or individuals received the SAF Subcommittee
questionnaire and 96 replies were received, distributed regionally as
follows: Northeast, 12; Midwest, 23; West, 25; South, 25; and Canada, 11,

1/ Chairman, Seed Certification Subcommittee, and member of the
Wisconsin Conservation Department, Wisconsin Rapids, Wis,

2/ Chairman, SAF Seed Certification Subcommittee, and Research
Fores?ér, Lake States Forest Experiment Station, St, Paul 1, Minn,




Based on the information in the questionnaires and other pertinent
material the SAF Subcommittee prepared a report that was published in
the September 1961 issue of the Journal of Forestry (pp. 656-661),

The report suggested some revised minimum standards for certifying forest
tree seed; these have been submitted to the International Crop Improve-
ment Association for consideration. The report also suggested that ac~
tion to obtain federal or state legislation on tree seeds be withheld
until foresters become better informed and can present well-founded

views on the subject., This recommendation was presented to the Associa-
tion of American Seed Control Officials at their 1961 biennial meeting
in New York, That organization referred the matter to their Tree Seed
Committee, and they will make no recommendations before 1963,

The SAF Seed Certification Subcommittee turned up the fact that many for-
esters, even those engaged in seed work, are poorly informed or misin-
formed on seed legislation. The Subcommittee, therefore, is assembling
information with which to prepare and disseminate widely a factual state~
ment on tree seed legislation. The Subcommittee also plans to prepare
two or three other brief factual statements concerning scientific evidence
for using seed of known origin, explaining how certification might remove
the risks from seed buying, what its probable costs would be, and how it
might be implemented., These will be recommended for publication consecu-
tively in the Journal of Forestry and then probably will be followed by
another opinion survey to guide recommendations to seed certification

and seed legislation organizations,

To get back to the local scene, the Tree Seed Certification Subcommittee
of the Lake States Forest Tree Improvement Committee will continue to
cooperate with the SAF Subcommittee, It also plans a closer survey of
the tree seed legislation needs in the Lake States, It may, if the need
seems evident, prepare guidelines for such legislation.




REPORT OF THE SUBCOMMITTEE ON RESEARCH

EVALUATION, COORDINATION, AND PLANNING

by Paul O,

The Committee on Forest Tree Improvement of
the Society of American Foresters is pre-
paring an annotated directory to the United
States workers in forest genetics and re-
lated fields, It will compare with a simi-
lar directory to Canadian and foreign
workers that was published in the Journal
of Forestry for August 1960 (pp. 602-618),

Our Subcommittee assembled information for
the workers in the Lake States. It will be
consolidated with similar information from

1/ Chairman of the RECAP Subcommittee and
Experiment Station, St, Paul 1, Minn,

Exhibit I.--Alphabetical list of res

Rudol£l/

other parts of the country to form the na-
tional directory. Because there may be some
advantage in having a separate regional di-
rectory we are presenting the alphabetical
list of research workers in forest genetics
and related fields in the Lake States and the
Dakotas (Exhibit 1), and a list of special-
ties, with the workers involved in each
(Exhibit II). The Subcommittee will welcome
information concerning any corrections or
additions that should be made to this list.

Research Forester, Lake States Forest

earch workers in forest genetic$

and related fields in t

he Lake States and the Dakotas

Name and title Address

4 ee es

Specialtiesi/

o as ee

1. Ahlgren, C. E, Quetico-Superior Wilderness IE~~Picea, Pinus, Pseudotsuga,
Resident Director Research Center, Ely, Minn, Larix, Tsuga; VG; VP--Pinus,
Abies; DR--Pinus
2, Alden, Howard, School of Natural Resources, VA--Populus
Research Assistant Univ, of Mich., Ann Arbor,
Mich,
3. Anderson, G. W., U, S. Forest Serv,, Lake States DR-~Pinus
Research Forester Forest Expt. Sta,, St. Paul 1,
Minn,
4, Anderson, N. A, Dept. of Plant Pathology and DR--~Pinus
Asst., Professor Botany, Univ, of Minn,, St.
Paul 1, Minn,
5, Anderson, R, L. U. S. Forest Serv,, Lake States DR--Pinus
Plant Pathologist Forest Expt. Sta,, St. Paul 1,
Minn,
6, Andresen, J, W,, Dept, of Forestry, Mich, State PR, TA, VA--Pinus
Asst, Professor Univ., East Lansing, Mich.
7. Arbogast, Carl, Jr., U, S. Forest Serv., Lake States SC~-General, VA--Picea, PR--

Research Forester
Mich,

Forest Expt. Sta.,, Marquette,

Pinus

1/ See Exhibit II for explanation of subject-matter symbols,




10,

i1,

12,

13.

14,

18,

i9.

Name and title

Address

-

1/

Specialties™

Arend, J. L.,
Research Forester

Benson, Miles K.,
Research Assistant

Bean, J. L.,
Entomologist

Berbee, J. G.,
Asst. Professor

Berklund, B. L.,
Forester

Blake, G. M.,
Research Assistant

Buckman, R. E.,
Research Forester

Clausen, K. E.,
Research Forester

Collins, P, E.,
Assoc, Professor

Cromell, W, H.,
Instructor -
Duncan, D. R.,

Professor

Einspahr, D. W.,
Research Associate

French, D. W.,
Assoc, Professor

U. 5. Forest Serv., Lake States
Forest Expt. Sta., East Lans-
ing, Mich,

Biology Group, Forest Genetics,
The Institute of Paper Chemis-
try, Appleton, Wis,

U, S, Forest Serv.,, Lake States
Forest Expt. Sta., St. Paul 1,
Minn,

Dept. of Plant Pathology, Univ,
of Wis., Madison 6, Wis,

Nekoosa-Edwards Paper Co,,
Port Edwards, Wis,

School of Forestry, Univ. of
Minn,, St. Paul 1, Minn,

Us 8. Forest Serv., Lake States
Forest Expt. Sta., Grand
Rapids, Minn,

U. S. Forest Serv,, Lake States
Forest Expt., Sta., Rhinelander,
Wis,

South Dakota State College,
Brookings, S, Dak.

North Central School of Agr,,
Univ. of Minn.,, Grand Rapids,
Minn.

School of Forestry, Univ. of
Minn., St. Paul 1, Minn,

Biology Group, Forest Genetics,
The Institute of Paper Chemis-

try, Appleton, Wis,

Dept. of Plant Pathology and
Botany, Univ, of Minn., St.
Paul 1, Minn,

SC-~General, PR~--Pinus, Larix

NT, SE, 8T, VC, VG, VP--Populus,
PR~-Larix

CP~-Picea

ST, CT, CV-~Populus

PR-~Picea, Pinus

EX~~Pinus, FR--Populus, VP--

PR~-Pinus, SC--General

HN~-Betula

HY, VP--Ulmus, PR~-Fraxinus,
IE~-~General

VP-~Picea

CT-~Populus, PR--Picea

BW, GG, HE, PQ, SE, ST; WQ--
Pinus, Populus; PR--Larix, Popu-
lus; BH, BM, CP, CS, CT, CV, EX,
FE, FL, FO, GR, HG, HN, HP, HS,
1E, IN, MU, NT, PH, PL, PS, RA,
sC, S¥, TE, VC, VG, VP-~Populus

PR~-Pinus, DR--Picea, Pinus,
Populus, Ulmus

o 1/ Bee Exhibit II for explanation of subject-matter symbols.,




21.

22,

23.

24,

25,

26,

27,

28,

29,

30,

3L,

32,

33.

34.

Name and title

he as o

Address

Specialties&/

Garrett, Peter,
Research Assistant

Godman, R. M.,
Research Forester
Goddard, D. W.,

Nurseryman-Forester

Hiller, Charlotte,
Technologist

Hill, R. B.,
Research Forester

Hitt, R. G.,
Asst, Professor

Hoag, D, G.,
Asst, Professor

Hodson, A, C.,
Professor

Johnson, A. G.,
Instructor

Jensen, R, A,,
Asst, Scientist

Kaufert, F. H,,
Director

King, J. P.,
Teaching Assistant

Kozlowski, T, T.,

Professor

Klein, Jerome,
Research Assistant

'

School of Natural Resources,
Univ, of Mich., Ann Arbor, Mich.

U, S, Forest Serv,, Lake States
Forest Expt. Sta., Cadillac,
Mich,

Rhinelander Paper Co.,
Rhinelander, Wis,

U. S. Forest Serv,, Forest Pro-
ducts Laboratory, Madison 3,
Wis.

U. S. Forest Serv,, Lake States
Forest Expt. Sta., Rhinelander,
Wis,

Dept, of Genetics, Univ. of
Wis., Madison 6, Wis,

Dept. of Horticulture, North
Dakota Agricultural College,
Fargo, N, Dak.

Dept. of Entomology and Eco-
nomic Zoology, Univ. of Minn,,
8t, Paul 1, Minn,

Horticulture Dept., Univ, of
Minn., 8t, Paul 1, Minn,

School of Forestry, Univ, of
Minn,, Cloquet, Minn,

School of Forestry, Univ, of
Minn,, St, Paul 1, Minn,

Dept, of Forestry, Mich. State
Univ., East Lansing, Mich,

Dept., of Forestry and Wildlife
Mgt., Univ, of Wis,, Madison
6, Wis,

School of Forestry, Univ. of
Minn,, St. Paul 1, Minn,

VA--Populus

FE, 8A, 50--Pinus

NT, SA, SO-~-Picea, Pinus

WQ-~Fraxinus

HR, PR--Pinus
FL--Pinus, ST~-General, IN, FR,

VP, PO, PR, SI, SA--Pinus, SO--
s
General

VA, VG-~Juniperus

IR, PR-~Pinus

HG--Populus, IE--General

PR, VA--Pinus

CT-~Populus

VA--Pinus

HA, PS, TR--Pinus

85I, HY--Populus, Pinus

1/ See Exhibit II for explanation of subject-matter symbols,




35.

36,

37.

38.

39.

39a,

40,

41.

4la.

42,

43.

44,

45,

46,

47,

Name and title

FOE T

Address

s s we

Specialtiesl/

Kuntz, J. E.,
Assoc, Professor

Kurmis, Vilis,
Research Assistant

Larson, P. R.,
Plant Physiologist

Lassen, L. E.,
Technologist

Latimer, M. J.,
Forester

McMahan, R. J.
Research Assistant

Mathes, Martin,
Research Aide

Macon, J. W.,
Forester

Mohng C., A,
Research Assistant

Nagel, c. M.,
Professor

Nienstaedt, H,,
Geneticist

Patton, R. F.,
Assoc., Professor

Pauley, S. S.,
Professor
Pillow, M, Y.,
Supervisory Tech.

Prielipp, D. O.,
Forest Pathologist

Dept. of Plant Pathology, Univ.
of Wis,, Madison 6, Wis.

School of Forestry, Univ, of
Minn,, St, Paul 1, Minn,

U. S, Forest Serv., Lake States
Forest Expt. Sta., Rhinelander,

Wis.

U. S. Forest Serv,.,, Forest Prod-
ucts Laboratory, Madison 5, Wis,

Blandin Paper Co., Grand Rapids,
Minn,

School of Forestry, Univ, of
Minn., St. Paul 1, Minn,

Biology Group, Forest Genetics,

The Institute of Paper Chemistry,

Appleton, Wis,

Consolidated Water Power and
Paper Co., Rhinelander, Wis,

School of Forestry, Univ, of
Minn., St. Paul 1, Minn,

South Dakota State College,
Brookings, S. Dak,.

U. S. Forest Serv., Lake States
Forest Expt. Sta., Rhinelander,
Wis.

Dept. of Plant Pathology, Univ.
of Wis., Madison 6, Wis.

School of Forestry, Univ, of
Minn,, St, Paul 1, Minn,

U, 8, Forest Serv., Forest Prod-
ucts Laboratory, Madison 5, Wis.

Kimberly-Clark of Michigan,
Inc,, Iron Mountain, Mich,

DR--Acer, Quercus

VA, FR--Pinus

GR, TR, PS--Pinus, Picea; VA—-

Picea

wQ, PQ--Fraxinus, Populus

SA--Picea, ST--Picea, Populus

CY, MU--Pinus

Ccy, IN, PS, VP--Populus

ST--Picea
PS, SC--Tilia
DR~~Populus

IE--General; CT--Picea, Acer;
GG--General; GI, HA, HG, HN,
HS, HY, PC, PH, PR, SE, SS, ST,
TE, TR, VA, VG--Picea, Pinus

DR~-~Pinus

IE--General; PR, VA--Larix,
Picea, Pinus, Populus; HY, TR--
Populus

PQ, WQ--Pinus, Fraxinus,
Populus

CT--Populus, SO--Picea

1/ See Exhibit II for explanation of subject-matter symbols.
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48,

49.

50,

51.

52.

53.

54,

55.

56.

57.

58,

59.

60,

61,

62,

Name and title

Address

1/

Specialties™

Pronin, D.,
Technologist

Riker, A. J.,
Professor

Ruby, J. L.,
Research Assistant

Rudolf, P. O.,
Research Forester

Rudolph, T, D.,
Research Forester

Schoenike, R, E.,
Research Assistant

Slabaugh, P, E.,
Research Forester

Smalley, E. B.,
Asst. Professor

Spurr, S. H.,
Professor

Stewart, D. M.,
Plant Pathologist

Sucoff, E. I.,
Asst, Professor

Trygg, P.
Manager, Land &
Timber Dept.

Wahlgren, H. E.,

Project Technologist

Watt, R. F.,
Research Forester

Wells, O. O,,
Research Assistant

U, 8, Forest Serv., Forest Prod- PQ, WQ--Populus

ucts Laboratory, Madison 5, Wis,

Dept., of Plant Pathology, Univ,
of Wis,.,, Madison 6, Wis.

Dept., of Forestry, Mich. State
Univ,, East Lansing, Mich,

U, 8, Forest Serv., Lake States
Forest Expt, Sta., St, Paul 1,
Minn,

U. S. Forest Serv.,, Lake States
Forest Expt. Sta,, Rhinelander,
Wis,

School of Forestry, Univ. of
Minn,, St. Paul 1, Minn,

U. S, Forest Serv,, Lake States
Forest Expt. Sta., Bottineau,
N, Dak,.

Dept. of Plant Pathology, Univ.
of Wis,.,, Madison 6, Wis,

School of Natural Resources,
Univ, of Mich., Ann Arbor, Mich.

U. S, Agricultural Research

Serv,, Plant Pest Control Branch,

St, Paul 1, Minn,

School of Forestry, Univ, of
Minn,, St, Paul 1, Minn,

Diamond Match Div., Diamond
National Corp., Cloquet, Minn,

DR, ST--Juniperus, Pinus
Quercus

HE--Pinus

IE--General; HP--Pinus; PR~-
Picea, Pinus, Larix; SA, SC,
SL, 88, ST--General

PR, VA——binus

RA~--Pinus, VA--Pinus, Larix

IE, SC--General, PR--Picea,
Larix, Pinus -

DR--Ulmus

PR~-Larix, Pinus; VA~-
Populus

PE--Picea, Pinus

FE, FR, PS--General

VG, CV--Populus

U, 8, Forest Serv., Forest Prod- PQ, WQ--Pinus, Populus

ucts Laboratory, Madison 5, Wis,

U. 8, Forest Serv., Lake States
Forest Expt. Sta,, St, Paul 1,
Minn,

Dept. of Forestry, Mich, State
Univ., East Lansing, Mich,

NT~-Picea, Pinus; FE~-Picea

TA, VA--Pinus

1/ See Exhibit 1I for explanation of subject-matter symbols,
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Name and title : Address H Specialties&/
63, Wilson, L, F., U, 8. Forest Serv,, Lake States CP, FE--Pinus
Entomologist Forest Expt. Sta,, East Lansing,
Mich,
64, Winton, Lawson, School of Forestry, Univ, of HN, FL, PL~-Picea
Research Assistant  Minn,, St, Paul 1, Minn,
65. Wright, J., W,, Dept, of Forestry, Mich, State HG--Acer, Fraxinus, Picea,
Assoc. Professor Univ,, East Lansing, Mich, Pinus; PR--Fraxinus, Pinus;
HE, GG--General
66. Zahner, R., School of Natural Resources, PR~--Pinus, VA--Populus
Assoc. Professor Univ, of Mich., Ann Arbor,
Mich,

1/ See Exhibit II for explanation of subject-matter symbols,

Exhibit II.,--Explanation of subject~-matter symbols and workers
involved in each specialty

Workers involvedl/

Symbol : Meaning of symbol :
BH Variation and inheritance of branching habit, including size, 19
angle, number, and persistence of branches.
BM Breeding, general; and breeding methods. 19
BW Variation. and inheritance of yield or properties of bark and 19
wood extractives,
CP Cone or fruit insects and diseases, control of birds and ani- 10, 19, 63
mals in seed production areas or orchards,
CT Clonal testing, tree shows, 11, 18, 19, 31,
43, 47
CS Control of pests in processed seed, or in seed and seedlings 19
in the nursery or field plantings.
cv Clonal variation, general, 11, 19, 59
CY Cytogenetics and cytology, chromosome number, chromosome 39a, 40

staining, and chromosomal aspects of crossability.

l/ These are numerical references to workers listed in Exhibit I,
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Workers involvedi/

Symbol : Meaning of symbol :

DR Variation and inheritance of disease resistance, including 1, 3, 4, 5, 20,
physiology or mechanisms of resistance and physiologic races 35, 42, 44, 49,
of pathogens, 55

EX Experimental design, nursery and field sampling of wild or 13, 19
planted test materials,

FE Forest tree fertilization and nutrition, including mineral 19, 22, 58, 61,
deficiencies. 63

FL Floral biolocgy, especially in relation to controlled pollina- 19, 26, 64
tion or breeding procedures.

FO Variation and inheritance of foliage characters, including . 19
morphology, color, biochemistry, etc,

FR Variation and inheritance of fruiting or fruitfulness and .13, 26, 36, 58
seed yield or set, including climatic influences,

GG General forest genetics, including educational and adminis- 19, 43, 65
trative aspects, libraries, translations, directories, -
bibliographies, herbaria, arboreta, etc.

GI Genetical improvement of natural stands. 43

GR Variation and inheritance of growth rate or increment, in- 19, 37
cluding growth efficiency.

HA Variation, inheritance, and testing of winter, frost, or cold 33, 438
hardiness,

HE Statistical genetics, including narrow or broad sense herit- 19, 50, 65
ability, combining ability, parent-progeny correlations,
dominance, epistacy, etc.

HG Hybridization, interspecific and intergeneric. 19, 29, 43, 65

HN Hybridization, natural, including introgression and hybrid 15, 19, 43, 64
SWATMS 4

HP Hybrid performance, including hybrid interplantings, 19, 51

HR Variation and inheritance of drought, heat, and salt resist-~ 25
ance.

HS Hybridization, intraspecific and intraracial. 19, 43

HY Hybridization and hybridity, general, including crossability 16, 34, 43, 45

patterns, determination of hybridity, interspecific incom~
patibility, and heterosis or hybrid vigor.

£/ These are numerical references to workers listed in Exhibit I.
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Symbol : Meaning of symbol : Workers involvedi/
1E Introduction (acclimatization) and performance of exotics or 1, 16, 19, 29, 43,
breeding materials of exotic origin, 45, 51, 54
IN Flower induction in reproductively immature trees, photo- 19, 26, 40

periodic, chemical, mechanical, etc,
IR Variation and inheritance of insect or animal resistance. 28

MU Mutation, mutation rates and indluced mutation, including 19, 39a
chimeras and sports.

NT Nursery and transplanting, technology. 9, 19, 23, 61
pC Controlled pollination technique, 43
PE Pollen handling, including collection, extraction, forcing, 53, 57

storage, purity, and germination,

PH Phenology, general, or in relation to seed set, time of polli~ 19, 43
nation and seed collection, cross~ or self«ablllty, and
insect, disease, or frost injury.

PL Polyploidy, natural and induced, 19, 64
PO Pollen and pollen grain studies, general, including pollen 26
morphology, tube growth and metabolism, and paleobotanical
aspects,
PQ  Variation and inheritance of pulping qualities, including 19, 38, 46, 48,
cell length and strength, fibril angle, density, etc. 60
&
PR Provenience (Provenance) studies, 6, 7, 8, 9, 12,

14, 16, 18, 19,
20, 25, 26, 28,
30, 43, 45, 51,
52, 54, 56, 65,

66
PS Basic physiologic studies in growth or growth efficiency, 19, 33, 37, 40,
metabolism, water relations, auxin relations, apical domi- 4la, 58
nance, topophysis, etc,
RA Distribution or range studies concerning varieties, species, 19, 53
or other taxa. -
SA Seed production areas, in improved natural stands. 22, 23, 26, 39,
51
sC Seed collection, extraction, storage, variability and 7, 8, 14, 19, 4la,
soundness tests, seed crop periodicity and forecasting. 51, 54

1/ These are numerical references to workers listed in Exhibit I,
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Workers involvedl/

Symbol : Meaning of symbol .
SE Selection, general, including methods and techniques, selec~ 9, 19, 43
tion indices, juvenile-mature tree growth, or other relations
affecting efficiency of selection.
SF Variation and inheritance of bole or stem form, forking, 19
crook, sweep, straightness, etc.
SI Self-incompatibility and —compatibility, self-infertility and 26, 34
-fertility, selective fertilization, inbreeding depression,
albinism, etc.
SL Seed, stock, tree, and clone registration laws, regulations 51
and certification, including planting zones and plus and
elite tree or stand registration,
S0 Seed orchard technology in planted orchards, including 22, 23, 26, 47
spacing, shaping, pollen contamination, etc.
Ss Selection, stands. 43, 51
ST Selection, single trees and mass selection, 9, 1k, 19, 26, 39,
41, 43, 49, 51
TA Taxonomy, including cytotaxonomy, varietal testing and 6, 62
identification, and botanical nomenclature,
TE Progeny testing, including theoretical considerations, one- 19, 43
and two-parent tests, polycrossing and diallel crossing, etc.
TR Tropisms, including photoperiodisms, thermoperiodisms, etc., 33, 37, 43, 45
and basic studies.
VA Variation, general, basic studies in clinal or ecotypic vari- 2, 6, 7, 21, 27,
ation, including edaphic, climatic, geographic, etc., varia- 30, 32, 36, 37,
tion. 43, 45, 52, 53,
56, 62, 66
vC Vegetative propagation by cuttings, layers, leaf bundles, or 9, 19
leaves,
vG Vegetative propagation, by grafting or budding, 1, 9, 19, 27, 43,
59
VP Vegetative propagation, general, including basic studies on 1, 9, 13, 16, 17,
origin of roots, stock-scion relations, etc, 19, 26, 40, 45
wQ Variation and inheritance of wood qualities, including 19, 24, 38, 46,

strength and other properties, wood anatomy,

l/ These are numerical references to workers listed in Exhibit I,
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LAKE STATES FOREST TREE IMPROVEMENT COMMITTEE AFFAIRS

by Paul O, Rudolfi/

Members of the Lake States Forest Tree Improvement Committee serve 4-year
overlapping terms, At each biennial conference the terms of half the
members are completed, and an equal number of new appointments or reap~
pointments are made, At this time a new Chairman and Vice~Chairman also
are elected. The Executive Secretary serves a continuing term,

At the close of the Rhinelander conference, Committee officers, member-
ship, and Subcommittee assignments were as follows:

Appointed Subcommittee

Name Address through: assignment
¥, J. Hodge Forestry Division 1963 Seed
(Chairman) Michigan Conservation Dept, Certification

Lansing, Mich,

Scott 8. Pauley School of Forestry .1963 RECAP
(Vice-Chairman) University of Minnesota
St. Paul 1, Minn,

Paul 0O, Rudolf Lake States Forest Expt., Sta, 1965 RECAP (Chairman),
(Exec, Secretary) St. Paul Campus Seed
University of Minnesota Certification

St. Paul 1, Minn.

W, H. Bréner Griffith State Nursery 1965 Seed
Wisconsin Rapids, Wis, Certification
(Chairman)
Dean Einspahy ‘ Institute of Paper Chemistyry 1963 RECAP

Appleton, Wis,

D, W, French Dept. of Plant Pathology 1963 Seed
and Agricultural Botany Certification
University of Minnesota
St, Paul 1, Minn,

Emil G, Kukachka Division of Forestry 1965 Seed
Minnesota Conservation Dept, Certification
8t. Paul 1, Minn,

E. N. Lee U. 8., Forest Service 1963 Seed
710 North Sixth Street Certification
Milwaukee 3, Wis,

1/ Executive Secretary, Lake States Forest Tree Improvement Committee.
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Appointed Subcommittee
Name Address throught assignment

H, L. Mitchell Forest Products Laboratory 1963 RECAP
Madison 5, Wis,

R. F. Patton Department of Plant Pathology 19653 RECAP
University of Wisconsin
Madison 6, Wis,

Don O, Prielipp Kimberly-Clark Corporation 1965 Seed
Woodlands Division Certification
Norway, Mich,

Donald W. Renlund Supervisor, Forest Pest 1963 Seed
Control ) Certification
Wisconsin Conservation Dept,
Route 3

Madison 5, Wis,

Stephen H., Spurr School of Natural Resources 1965 RECAP
University of Michigan
Ann Arbor, Mich,

Jonathan W, Wright Department of Forestry 1565 RECAP

Michigan State University
East Lansing, Mich.

Plans for Next Regional Conference

The next biennial conference will take place in 1963, This will mark a
decade's activity by the Committee, In the normal order of rotation this
conference should be held in Minnesota, and that is the plan. Scott S,
Pauley, as Vice-Chairman of the Lake States Forest Tree Improvement
Committee, will be responsible for planning and arranging for the Sixth
Lake States Forest Tree Improvement Conference. He will be assisted by
other members of the Committee.

Newslgtter

The Lake States Forest Tree Improvement Committee issues a newsletter,
"Trebredinews' at irregular intervals, but about once a year between the
regional conferences., The newsletter includes brief reports of the status
of tree improvement work among agencies in the Lake States, information
on recent or forthcoming regional conferences and news of tree improvement
interest from other regions and countries. Each issue is prepared and
distributed by one of the member agencies of the Lake States Forest Tree
Improvement Committee. The most recent issues were distributed in
February 1960 and February 1961,
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RESOLUTION ADOPTED AT THE

FIFTH LAKE STATES FOREST TREE IMPROVEMENT CONFERENCE

Meeting Jointly with the

WISCONSIN-MICHIGAN SECTION SOCIETY OF AMERICAN FORESTERS

It is resolved that the members of the Fifth Lake States Forest Tree
Improvement Conference and the Wisconsin~Michigan Section of the Society
of American Foresters unanimously express a vote of thanks and apprecia-
tion to the following:

John W, Macon of the Consolidated Water Power & Paper Company for
the overall responsibility of getting this joint meeting operational;

Hans Nienstaedt of the Northern Institute of Forest Genetics for
arranging the field trips;

King Sheldon of the Rhinelander Paper Company for local arrangements
of food and shelter; ,

Charles E, Rieck of the Wisconsin Conservation Department who
assumed responsibility of registration for the meeting and to his female
assistants generously provided by the Rhinelander Chamber of Commerce;

Paul Smith and Edward Steigerwaldt for their arrangement of the
"spontaneous entertainment” and to the following companies, all of which
contributed the essential essence for such entertainment: Owens-Illinois
Glass Company, The Nelson Company, Kimberly-Clark, Inc., Connor Lumber
and Land Company, Rhinelander Paper Company, and the Nekoosa-Edwards
Paper Company;rthe elected officers of the Lake States Forest Tree
Improvement Committee, Steve Spurr and John Macon, and the Wisconsin-
Michigan Section of the Society of American Foresters, Don Mackie, Bob
Patton, and Bernie-Stout, who have contributed their services the past
2 years; and especially to Paul O, Rudolf, Executive Secretary of the
Lake States Forest Tree Improvement Committee, who, with skill and fore-
sight and a loyalty and patience far beyond the call of duty, has guided
the activities of this organization since its inception 8 years ago,

¥, J. Hodge
Rhinelander, Wisconsin E. N. Lee
September 19, 1961 S. S, Pauley, Chairman,

Resolutions Committee
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CONFERENCE BANQUET

On the evening of September 19, the conference banquet was held at the
Shorewood Vista Resort, headquarters for the Fifth Lake States Forest
Tree Improvement Conference, The efficient and entertaining master of
ceremonies was Ken Butterfield, Supervisor of the Nicolet National Forest,
The feature of the evening program was a highly interesting illustrated
talk by Robert J, Parent, Professor of Electrical Engineering and
Director of the Electrical Standards and Instrumentation Laboratory at
the University of Wisconsin. The title of his paper was '"The Use of
Earth Satellites for Weather Forecasting," Those at the meeting gained
some understanding of "weather satellites:" how they look, how they are
constructed, and how they function.

FIELD STOPS ON THE PROGRAM;OF THE

FIFTH LAKE STATES FOREST TREE IMPROVEMENT

CONFERENCE

The Fifth Lake States Forest Tree Improvement Conference differed from

its predecessors in that the major part was spent in the field. During
the 2-day meeting, half a day was spent in indoor sessions and 1} days

in the field,

Most of the field stops represented tree improvement activities of some
of the member agencies in the Lake States Forest Tree Improvement Com-
mittee. One or more representatives of the respective agencies acted as
tour guides at each stop., In the following pages we give pertinent facts
presented by the tour guides.

The Northern Institute of Forest Genetics

Tour Guides: Hans Nienstaedt and Staffl’

The Northern Institute of Forest Genetics was established at Rhinelander,
Wis., in 1957. The Institute is a field office of the Lake States Forest
Experiment Station, whose headquarters are maintained in St. Paul, Minn.,
in cooperation with the University of Minnesota, It is one of three
genetics institutes established by the U, S. Forest Service in the United
States., The other two are at Placerville, Calif. (Western), and Gulfport,
Miss. (Southern).

1/ Staff members assisting were Philip R. Larson, Physiologist;
Thomas D, Rudolph, Research Forester; Robert B, Hill, Research Forester;
Kenneth Kessler, Plant Pathologist; and Richard Peters, Propagator.
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The major purpose of the research underway and planned at the Northern
Institute is to clarify the basic genetic and associated physiological
processes of northern trees and the factors that determine their resist-
ance to diseases, insects, drought, frost, and other major enemies. The
practical objective is to improve the heritable quality of planting stock
of the northern conifer and hardwood species. Currently the Institute
has 30 active formal research projects in phenology, physiology of
flowering, effect of growth substances, variation and selection, inheri-
tance of characteristics, tree breeding, and vegetative propagation.
There are also a number of informal or exploratory studies underway,
including one on radiation effects on trees,

The Institute is ideally located for its experimental work., Immediately
adjacent to it is the Hugo Sauer Nursery, operated by the Wisconsin Con-
servation Department in cooperation with the U, S, Forest Service and
producing 7 to 9 million young trees each year for forest planting. It
offers excellent facilities for observing early survival and growth of
experimental stock, and most of the stock used by the Institute is grown
there.

Through interested cooperators, all the forests of the Lake States, re-
gardless of ownership, provide a source of material from trees with
superior or unusual characteristics. Outplanting areas for progeny
tests have been reserved in all of the National Forests of the region,
including the adjacent Nicolet and Chequamegon National Forests,

The Institute occupies a new 8,000-square-foot laboratory building. This
building has space and equipment for an eventual staff of 10 scientists.
It includes four controlled-environment rooms, an excellent library where
literature on tree genetics and physiology is being assembled, and ade=-
quate offices., Facilities are available for tissue culture and auxin
bioassays. Pollen is handled in specially constructed rooms with tem-
perature and humidity control,

Supplementing this main building is a modern, fully automatic greenhouse
covering 2,400 square feet, and an attached headhouse and office labora-
tory. Nearby is sufficient lath house and coldframe space for present
needs,

Results of studies, as they become available, are reported by the Lake
States Forest Experiment Station in a series of Technical Notes and
Station Papers, More comprehensive reports are published in scientific
and professional journals or as special bulletins,

Between 1957, when the Institute was established, and September 1961,

about 30 technical and more than a dozen nontechnical articles were pub-
lished on the work of the Institute. Copies of these and of other reports
by the Station staff may be obtained by writing to the Director, Lake
States Forest Experiment Station, St. Paul Campus, University of Minnesota,
St. Paul 1, Minn,
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Institute of Paper Chemistry Field Trials on

the Ripco Industrial Forest

1/

Field Guides: Dean W, Einspahr, Miles K., Benson, and Martin C., Mathes™

The Institute of Paper Chemistry has several field plots on the Ripco
Industrial Forest of the Rhinelander Paper Company near Eagle River, Wis,
These plots include trials of some larch species and hybrids, and field
tests of various aspen polyploids, hybrlds and other selected material,

Exploratory Studies in Larch

There has been renewed interest in larch as a source of rapidly growing
pulpwood, The fast growth of certain larch species and hybrids (espe-
cially Larix eurolepis) has been widely recognized, and polyploidy in
larch is also an approach that looks promising. The materials planted

in this area are part of a preliminary trial established 'to acquaint us
with the proper methods of handling larch seedlings, check the suita-
bility of several species of larch for use in this area of Wisconsin,

and serve as a source of material for future experimental work with larch,
Two additional larch species trials were established this past sprlng
employing eight additional sources of material,

Early survival has been very good and height growth quite promising for
the five lots planted here (table 1), The trees listed as Dunkeld hybrid
larch (Larix eurolepis) Trailside No. 9 are seedlings obtained from Dave
Cookg/ as 2-0 stock in 1957, He collected the seed from one of the
Dunkeld hybrids growing on the Cooxrox Forest in New York., The trees
were field-planted in 1857, The other four sources of larch listed below
were also obtained from Dave Cook and planted out as 2-2 stock in 1958,

1., 8-1894--Larix decidua var, polonica from Kroscienko Forest
District, Pieniny Mt., Poland, elevation 2,300 feet.

2, S-1887--Larix decidua from Paternion, Austria, elevation 2,130
feet,

3. Kurile Dahurian larch selection--Larix gmelini var, japonica
from a plantation in Central Hokkaido, elevation 1,500-1,650
feet,

4. 8-357--Kurile Dahurian larch selection--Larix gmelini var.
japonica from a plantation in Central Hokkaido, elevation 1,500~
1,650 feet,

l/ Respectively Research Associate, Research Assistant, and Research
Aide, “The Institute of Paper Chemistry, Appleton Wis,

2/ A forester with the New York Conservation Department and a grower
of larch in his own right,
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Table 1,--Height and survival--Ripco larch measurements, fall 1960

. : , : . ! Average
Species : Selection : Survival : height
Percent Feet
Dunkeld larch Trailside No, 9 90 5.5
Polish larch SL~1894 98 5.8
European larch SL~-1887 100 3.7
Kurile Dahurian
larch 5-357 100 6,2
Kurile Dahurian
larch L, gmelini var. japonica 100 6.2

Comparison of Several Aspen Hybrids

During 1959 a series of crosses was made between native aspens (bigtooth
and quaking aspens) and Populus alba, P, tremula var, davidiana, and P,
sieboldi., Our interest in these crosses included possible resistance to
Napicladium tremulae and Hypoxylon pruinatum and their general suitability
in the Lake States, None of the materials used as test trees in this
trial, with the exception of XA-G-22-59, demonstrated exceptional growth
in the year they were grown in the nursery.

Despite these results, it seemed desirable that this material be tested
further because of the multiple interests involved. Consequently Experi-
mental Trial XII was established in the spring of 1960 as a 3-replicate,
randomized block design, employing 36 trees per plot. A 9x9-foot spacing
was maintained, and growth measurements are to be confined to the interior
16 trees, with the outer 20 trees serving as border trees, Four of the
eight types of test materials had enough additional test trees for the
establishment of another replication.

Table 2 provides growth and survival information on Experimental Trial
XII, All materials planted in this trial were root-pruned and cut back
to a height of 12 to 14 inches when the trees were lifted prior to field
planting, Again XA-G-22-59, which attained a height of 3.2 feet from
seed in 1 year in the nursery, had the best average height after the
first year in the field,
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