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FOREWORD

I am firmly convinced that the Lake States Forest Tree
Improvement Committee, and similar groups in other regions,
can play an important role in encouraging and coordinating
research and other activities in forest genetics. As this
new field of work continues to expand, which it assuredly
will, it will become of increasing importance to maintain
close liaison among the agencies engaged in it. For this
reason our Station is glad to participate in and to further
the work of this Committee.

The Lake States Forest Experiment Station published the
Proceedings of the Lake States Forest Genetics Conference
in 1953. We are happy to follow up with the publication
of this Proceedings of the Second Lake States Forest Tree
Improvement Conference. '

M. B. Dickerman, Director
Lake States Forest Experiment Station
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RECENT PROGRESS IN FOREST GENETICS WORK AT THE

LAKE STATES FOREST EXPERIMERT STATION

1
M. B. Dickerman—

A little over 2 years ago, at the first Lake States Forest Genetics Con-
ference, we reported the forest tree improvement work done by the Lake
States Station up to that time. Since then the Station has carried for-
ward the studies established in the past and has broadened its activities
to include new lines of tree improvement research. ‘

WORK SINCE 1953 AND FUTURE PLANS

The most significant development for the Station since the last conference
was the establishment of a fulletime forest genetics program on July 1,
1954, This was an outgrowth of the same expanding interest in forest tree
improvement that led to the formation of our Forest Tree Improvement Com-
mittee and similar groups in other regions.

Our program basically has two main points of emphasis: (1) project work

by Station staff members, and (2) cooperative work with other agencies. In
both of these we recognize the need for tree improvement research on all
important forest tree species within the region., At the outset, however,
we plan to channel our major effort toward.the development of improved
spruces for the Lake States. Other species will be considered in the Sta-
tion's plans for the future.

Progress has been made along several lines: (1) We now have two full-time
technical men, a silviculturist and a geneticist, engaged in forest tree
improvement research. Paul Rudolf has been assigned to genetics work full
time and has been relieved of other Station responsibilities. Dr.
Nienstaedt, our geneticist, will be working with Mr. Rudolf, (2) After a
thorough survey of the region we have selected a site for a forest genetics
field center adjacent to the Hugo Sauer Nursery near Rhinelander, Wisconsin,
and at this time have under way the construction of a greenhouse, labora-
tory, and office facilities there. (3) We have begun studies on vegetative
propagation of white spruce, (4) We are assembling seed for a comprehen-
sive study of variation within white spruce and black spruce. (5) We have
equipped a forest genetics - soils laboratory at St. Paul. (6) We have
entered into one cooperative=-aid project with the University of Wisconsin
and have other aid projects under consideration. (7) We are cooperating
with the Institute of Paper Chemistry in the disease phases of their aspen
genetics work. (8) Current work on studies previously under way consists
chiefly of re-examining seed source studies and tests of hybrids.

l/ Director, Lake States Forest Experiment Station; maintained by the
Forest Service, U. S. Department of Agriculture, at St. Paul 1, Minnesota,
in cooperation with the University of Minnesota.




Seed Source Studies

Work has been pushed in red pine, jack pine, and the spruces.
Red pine

New, and as yet unpublished, information has been obtained on the growth
and development of 50 and 150 sources of red pine, respectively 14 and 17
years after planting. Reports on the results will be prepared.

Nursery-bed observations on more than 160 lots of second=-year red pine
seedlings indicated a general relationship between time of flushing and
length of growing season of the place of origin,

Jack pine

In the spring of 1954 about 75,000 2~0 jack pine trees of more than 30
seed sources were lifted, counted, packed, and distributed to 11 planting
sites in Wisconsin and Michigan by the Station with the cooperation of
the Wisconsin Conservation Department. At the same time the University
of Minnesota similarly handled about 53,000 trees which were distributed
to 8 planting sites in Minnesota and western Wisconsin. In cooperation
with the Station and the University of Minnesota, the University of Mich-
igan, Michigan Conservation Department, Minnesota Conservation Department,
Nekoosa=-Edwards Paper Co.; Mosinee Pulp and Paper Co., 4 national forests,
and 2 Wisconsin Counties, Burnett and Marinette, set out 128,000 trees in
17 plantations (2 plantations were supplied stock from both the Minnesota
and Wisconsin nurseries), each containing 4 replications of the 30 seed
sources .

First-year survival averaged about 90 percent, so some 13,000 2-0 seed-
lings of the same origins were set out in the spring of 1955 to replant
fail spots. The same cooperators participated in the examination and
replanting of these plantations.

Spruces

A recently completed report describes the survival, growth, and develop=-
ment near Eagle River, Wisconsin, of 7 sources of white spruce, 6 sources
of Norway spruce, 2 sources of red spruce, and 1 source each of the fol-
lowing spruces: black, oriental, Sakhalin, Serbian, and Siberian. Two
sources of white spruce and three sources of Norway spruce appear best

16 years after planting. Black and Siberian spruces have done reasonably
well. The spruces originating in a climatic zone notably milder than
that of the planting site have done poorly.




Tests of Hybrids

Small lots of jack pine -~ lodgepole pine hybrids and eastern white pine -
western white pine hybrids and their parent species have been field-
planted on experimental areas in northern Minnesota, northern Wisconsin,
and the Lower Peninsula of Michigan. The stock was grown by the Station
in the Hugo Sauer State Nursery in Wisconsin from seed supplied by the
Institute of Forest Genetics in California. So far, the native Lake
States species are distinctly superior to the hybrids or the western par-
ent species.

In a small planting of hybrid aspens supplied by the Cabot Foundation
one cross between quaking aspen and European aspen at 4 years of age has
grown and survived better in northeastern Wisconsin than the local native
aspen or a cross between eastern and western forms of quaking aspen.

Cooperative Collections

For a number of years the Station has cooperated with persons and agen-
cies in the United States and in foreignh countries by supplying them .
seeds, pollen, and other plant materials for tree improvement purposes.
We expect to continue such activities as a part of our tree improvement
program and to receive similar material in return.

" THE LAKE STATES FOREST TREE IMPROVEMENT COMMITTEE

Our Station has been glad to contribute to the work of the Forest Tree
Improvement Committee by making available part time of one staff member
to serve as chairman, by giving him necessary clerical help, and by pub-
lishing the proceedings of the first conference. The work of this com-
mittee in stimulating and coordinating forest tree improvement activi-
ties in the region is of high importance, and we will continue to do
what we can to further the committee's work. We feel there is a need
for greater emphasis on coordination in new programs between the various
research groups in the field of genetics and believe the Lake States
Tree Improvement Committee can be an effective tool in this respect.

CONCLUSION

In the few minutes allotted I have been able to give you only a very
sketchy outline of the recent work and plans for future work at our
Station. I hope that it has conveyed to you the general scope of our
current activities.




PROGRESS REPORT ON FOREST TREE IMPROVEMENT STUDIES
AT THE UNIVERSITY OF MINNESOTA

1/
Scott S. Pauley™

In view of the fact that I have become an official and functional mem-
ber of the School of Forestry staff at the University of Minnesota only
very recently, you might well question my qualifications for reporting
on the University's forest tree improvement activities during the past
2 years. Fortunately, I have found the records up to date, and a group
of colleagues who have been happy and willing to provide me expert
briefing.

JACK PINE SEED SOURCE STUDIES

The jack pine seed source study initiated by Dr. Schantz-Hansen at the
Cloquet Experimental Forest during the period 1939-~43 was summarized at
the first Lake States Forest Tree Improvement Conference (5).2/ (For
further reference to this work see also Schantz~-Hansen and Jensen G,

6, 7).) The primary objective of this study is to assess the degree of
Eéngfic diversity that exists within the species throughout its natural
range. Although apparent intersource differences in survival, growth
rate, and crown form have been recorded during the first 12 years, final
assessments of the degree and persistence of such diversity cannot be
made for several years.

In cooperation with the Lake States Forest Experiment Station, the
Minnesota Conservation Department, the Wisconsin Conservation Department,
and other interested agencies, a new study of jack pine seed source was
initiated in 1954. Whereas the original tests were designed to study
variation of jack pine throughout its natural range, the new study has
been restricted to an assessment of variation on the regional level. The
more than 30 seed sources concerned in this study are all of Lake States'
origin and are under test in 17 plantations scattered throughout Minnesota,
Wisconsin, and Michigan.

A proposed logical extension of the jack pine seed source investigations
might well involve a further refinement in the sampling and testing
method such that variation on the local stand and individual tree level
may be determined. In association with such work, the feasibility of
establishing seed orchards should be investigated.

1/ Associate Professor, School of Forestry, University of Minnesota,
St. Paul, Minnesota.

2/ Underlined numbers in parentheses refer to the list of numbered
references at the end of this paper.




POPLAR, ELM; AND BLUE SPRUCE SELECTION AND TESTING

A progress report on studies concerned with the selection and test=-
ing of poplar, elm, and blue spruce during the period 1947-53 was
presented by Dr., Duncan at the first Lake States Forest Tree Improve-
ment Conference (1). The primary objective of this work is to isolate
hardy, disease-resistant, and vigorous materials adapted for windbreak
or ornamental planting and, in the case of poplar, veneer, sawlog, and
pulp production as well. (See also Duncan and Kaufert (g)u)

The poplar tests, involving some 120 clonal lines of cottonwood and
balsam poplar selected wildings, and species hybrids within and between
these sections, have been carried on in cooperation with the Mayo Insti-
tute of Experimental Medicine at Rochester, Minnesota, on a good bottom-
land site. Other test plantings at the University of Minnesota's Rose~
mount Agricultural Experiment Station, a few miles south of St. Paul,
are on less favorable sites. Based primarily on canker resistance and
growth vigor over the initial 6-year period of the tests at Rochester,
10 clonal lines have been selected as promising for use in southeastern
Minnesota (3).

The elm studies; concerned essentially with the isolation of disease-
resistant and otherwise suitable forms adapted for shelterbelt and orna-
mental planting in Minnesota, are continuing. Of special interest is a
4-year-old planting of a Siberian elm (Ulmus pumila) progeny grown from
the open pollinated seed of a street tree growing in the City of
Minneapolis. The plants show wide variation in leaf and branching char-
acteristics and crown form. Since a number of the plants appear to be
intermediate between Siberian and American elm, they are presumed to be
F; hybrids. Such an interesting situation suggests that similar trials
of seed collected from ornamentals in other genera growing in close asso=-
ciation with related species may prove a fruitful field for investigation.

Studies of variation in Colorado blue spruce continue in cooperation with
the Hormel Institute at Austin, Minnesota. Special interest is directed

to the identification of races or individuals better adapted to Minnesota's
prairie sites, where the plant is in much demand for ornamental and wind-
break plantings. Although this species;, among all the conifers, shows

the best survival on heavy soils; the sources now grown are not fully

hardy and suffer from attack by Cytospora canker.

GRADUATE TRAINING AND RESEARCH IN FOREST GENETICS

One of the tree improvement projects that has received primary attention
at the University of Minnesota's School of Forestry during the past 2

years has only recently emerged from the formative stage. Through the
efforts of Dr. F. H. Kaufert the development of a graduate training pro-
gram in forest genetics has recently been completed. Although a "progress"
report is somewhat premature at this early date, I can at least assure you
that we are now open for business.




CHARLES K. BLANDIN FOUNDATION GRANT

In association with the graduate training program, research in forest
genetics and tree improvement fields will be materially expanded.
Under terms of a grant by the Charles K. Blandin Foundation, major
field research activities in forest genetics will be centered at Grand
Rapids, Minnesota, in cooperation with the University's North Central
School and Experiment Station.

CABOT FOUNDATION COOPERATION

Through a cooperative arrangement with the Cabot Foundation of Harvard
University, studies on mode of inheritance and ecotypic variation in
cottonwood, balsam poplar, aspen, red oak, white pine, and red pine
will be continued at the University of Minnesota. A major portion of
the Populus materials involved in these studies was propagated and
lined out in nursery beds at the North Central School and Experiment
Station this past spring.

With the expanding tree improvement research efforts of the Lake States
Forest Experiment Station, and the increasing interest of Minnesota's
forest industries,; the outlook for forest genetics and tree improvement
research in Minnesota at this time is in all respects most promising.
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TREE IMPROVEMENT WORK IN PROGRESS AT THE
QUETICO~-SUPERIOR WILDERNESS RESEARCH CENTER&/

Clifford E, Ahlgren2/

The Quetico~Superior Wilderness Research Center is a private enterprise
located in northeastern Minnesotz on Basgwood Lake in the Superior
National Forest. It is engaged in bioleogical research primarily rela-
ted to the surrounding forest. Some of the work under way has to do
with tree improvement. Because of the facilities available and the in-
terests of the personnel; our main emphasis has been on working out
field techniques so that the results of the geneticist can be put di-
rectly to practical use in our area.

The first phase of work deals with the grafting in the field of blister
rust-resistant selections of eastern white pine onto understocks of the
same species ranging in age from 8 to 20 years and in height from 4 to
20 feet. These selections have been developed by Dr. A, J. Riker of
the University of Wisconsin, who first stimulated our interest in tree
improvement work. Over a 3=year period we have obtained a total of
some 800 white pine grafts with a survival of better than 70 percent.

Terminal grafts survived and developed better than lateral grafts.

Early spring grafting has been most successful, although fall grafting
has shown promise. We have found that the side slit method of graft=-
ing is most satisfactory. 1In applying this technique we have found it
necessary to match the cambial tissue on one side only. In other words,
the scion does not have to be the same diameter as the understock.

Contrary to common practice, we have found it advantageous to leave an
8~ to 10~inch length of terminal stub on the stock above the graft union.
This should be left intact for the first 2 years. One or two lateral
buds are left on the stub to maintain its life during this period. Shoot
growth is pruned back periodically. In this way, successful graft
unions will have completely callused and made two rings of wood circling
the stub, thereby reducing the incidence of rot. The scion can also be
tied to this stub,; thereby reducing snow damage. Eventually the stub
can be pruned flush with the graft union.

i/ This paper was illustrated by 17 kodachrome slides,
g/ Resident Director, Quetico-Superior Wilderness Research Center,
Ely, Minnesota.




Many of our third-year grafts, and some of the first- and second-year
grafts have developed pistillate flowers which we have pollinated
using pollen from Riker's selections in the Duluth area. Growth and
development of the control-pollinated cones has been the same as that
of wind~pollinated cones on the scions and on mature, 180-year~old
pines in the same area. From our results we feel that this type of
field propagation can be applied satisfactorily.

Another phase of work, in cooperation with a state agency, deals with
the grafting of Norway (red) pine. The aim here is to work out a
means of top grafting young red pine up to 20 feet in height with
scion wood from older age classes. It is hoped that this work will
help in the establishment of seed orchards in which seed can be pro-
duced from desirable stock. We have 400 grafts of this type. Again,
the terminal graft is the most successful. Survival here runs better
than 50 percent. We found that the hard pine tissue requires a firmer
binding than the white pine, so plastic raffia is now used.

Still another phase of the grafting work deals with the interspecific
and intergeneric grafts. The aim of this work is to find out which
species are compatible in order that exotic species can be propagated
vegetatively in the field on native understocks., We have made inter-
specific grafts of Pinus peuce, P. cembra, and P, koraiensis on under-
stocks of eastern white pine andmNorway pine. We have also grafted
white pine on Norway pine and the reverse, as well as black spruce on
white spruce and noble fir on balsam fir., Our intergeneric trial has
been P. koraiensis on balsam fir., Survival of these intergeneric and
intergbecific grafts varies from 10 to 98 percent, the lowest being
the grafts between white and Norway pine done in the fall.

Another phase of work involves the inversion of trunk tissues., As you
know, Sax and others have successfully inverted the phloem tissues in
fruit trees, thereby inducing flowering of very young trees. With this
in mind, we inverted phloem on small white and Norway pines. Results
for the first season showed a stimulation in growth of the white pine
and a reduction in growth of the Norway pine. These results are, of
course, very preliminary.

These; then, are the attempts we are making to develop techniques for
bridging the gap between the work of the geneticist and the forest in
our particular region. In the future we intend to extend our grafting
work and; as the grafts flower, to expand our hybridization work.




TREE IMPROVEMENT RESEARCH AT THE UNIVERSITY OF WISCONSIN

R, G. Hitt~/

The University of Wisconsin, in cooperation with the Wisconsin Conser-
vation Department, began a program of forest tree improvement in 1948.
Prior to this time work had been started in the Pathology Department

by Dr. A. J. Riker and his associates on the selection and testing of
blister rust-resistant white pines. This program has been expanded and
promising resistant material is under field test at the present time.

The work which was started in 1948 in the Genetics Department was ini-
tially concerned with red pine. More recently work has been undertaken
with jack pine and spruces. Individual tree selections have been made
and progeny and provenance trials have been started. Vegetative propa-
gation studies have also been initiated. Flower induction studies have
been conducted for a number of years. Controlled pollinations have
also been carried out. Research is being conducted at the University
of Wisconsin with various Populus species. Problems concerned with
disease and insect resistance, seed and pollen storage, vegetative prop=-
agation, etc., are being investigated. Controlled pollinations are
being made and the growth of the Populus hybrids under Wisconsin condi-
tions is being studied,

The oak wilt disease which is causing severe damage to oak species in
the eastern and central United States is being studied here. Oaks
which have escaped the tree-to-tree spread of the disease in large oak
wilt pockets are being tested for possible disease resistance by means
of artificial inoculation.

The field trip scheduled for this afternoon will show at first hand
some of this material. I believe that a more detailed discussion of
the various phases of the research will be more profitable at that time.

T ]

2/In consecutive order, the field trip included the following: (1) a
demonstration of the Swedish tree-climbing ladder; (2) a view of the
facilities of the Griffith State Nursery; (3) greenhouse facilities;

(4) Populus seedlings treated with colchicine to induce polyploidy;

(5) potted trees to be used as understocks for 1955-56 greenhouse graft-
ing; (6) some of the 1300 grafts made during the 1954-55 greenhouse
grafting season; (7) miscellaneous breeding material to be outplanted;
(8) several lots of hybrid pines received from the Institute of Forest
Genetics; (9) seedbeds of material to be field tested or placed in breed-
ing collections; (10) the University of Wisconsin Forest Pathology Summer

l/ Forester-in-Charge, Forest Genetics Research, University of
Wisconsin, Madison, Wisconsin.
2/ Editor's note.




Research Center and the similar Forest Entomolcegy Summer Research Center
from which research teams carry out investigations throughout the state
during the spring, summer, and fall; (11} 5-year-old greenhouse grafts
planted at a 12x12-foot spacing; (12} Pinus monticola - P. strobus hy-
brids and the two parent species planted together; (13) a field planting
of cuttings and seedlings of white pirne very comparable in development;
(14) 1 of the 4 breeding collection areas being developed throughout the
state; (15) 1954 controlled crosses bagged to prevent further losses to
squirrels and cone pickers; (16) seedlings resulting from controlled pol-
linations on blister rust-resistant white pine selections; (17) April
1954 pine field grafts with better than 70-percent take; (18) beds of
white pine cuttings treated with various chemicals to induce rooting;
(19) grafts and open-pollinated seedlings from apparently blister rust-
regsistant white pines which, after artificial inoculation with blister
rust, have shown various degrees of resistance; (20) more than 1,000 air
layers applied to various age classes of red; jack, and Scotch pines
early in June, 1955; (21) several age classes of red pine given six dif-
ferent treatments, some of which have induced heavy male flower produc-
tion but only a small increase in female flower production; (22) field
grafts of red pine made in the spring of 1955 with about 45 percent suc=-
cess; (23) trials to find satisfactory methods of keeping the producing
crown low so that seed can be harvested easily from the ground or from
small ladders; and (24) progeny and provenance tests established in 1953,
1954, and 1955 with open-pollinated material of red pine, jack pine,
Virginia pine, lodgepole pine, and Scotch pine,

REPORT ON FOREST TREE IMPROVEMENT WORK AT TEE UNIVERSITY OF MICHIGAN

Stephen H, Spurri/

The forest genetics program at the University of Michigan is concerned
primarily with the training of graduate students and incorporates research
activities carried on by graduate students and by members of the staff.
During the last year the opportunities for specialization in the Depart-
ment of Forestry have been promulgated for ten fields of graduate study,
one of which is forest tree physiology and forest genetics,

Men qualified both in forestry and in fundamental botany are in demand
for investigative work and for teaching. In particular, there are con-
tinuing openings for men trained in applied physiology and applied gen-—
etics. Students interested in these fields should look forward toward
obtaining the doctorate with considerable work in botany, although there
are openings at present on the master’s level. A well-rounded forestry
training is the best undergraduate preparation for these careers.

1/ Professor of Silviculture, School of Natural Resources, Univer-
sity of Michigan, Ann Arbor, Michigan. In Professor Spurr's absence the
report was presented by Professor Samuel B. Graham, alsc of the Univer-
sity of Michigan.
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Desirable natural resources electives include the courses in forest
soils, water resource management, ecclogy of the forest, silviculture
of American forests, and research methods.

Desirable electives in other fields include the following courses in
botany, chemistry, mathematics, and zoology: genetics, systematic
botany, plant physiology, anatomy of the vascular plants, cytology,
organic chemistry, statistical analysis, and quantitative methods in
biology.

Work on the bibliography of forest genetics, being prepared for the
Lake States Forest Tree Improvement Committee, is continuing and the
project is due for completion during the 1955-56 academic year.

Research projects on provenance trials and a limited amount of tree
breeding for research purposes have been carried on. These projects
were described in greater detail in the proceedings of the first Lake
States Forest Genetics Conference in 1953,

PROGRESS REPORT FOR MICHIGAN STATE UNIVERSITY

1/
P, W. Robbins=

During the past year Michigan State has revised the regulations cover-
ing the purchase and collection of forest tree seeds used in the pro-
duction of forest planting stock at its Clarke-McNary tree nurseries.
This measure will improve the quality and adaptability of the tree plant-
ing stock offered to Michigan tree growers.

The Dunbar Forest Experiment Station has completed the construction of

a new conifer seed extraction plant. In the future, insofar as possible,
all of the conifer tree seed for Michigan State's nurseries will be pro=-
cessed at the Dunbar Station plant.

The maple syrup investigations at Michigan State's East Lansing sugar
bush continued for the third year the testing of the sugar content of
maple sap (or sweet water) from 120 maple trees to select those maples
which consistently produce high yields of sugar.

In 1955 a new 3-year project in cooperation with the U. S. Department of
Agriculture's Agricultural Research Service, Philadelphia branch, was

started at Michigan State University. This project, 'Improvement of the
Quality of Maple Sirup by Eliminating the Contamination of the Sap with

;/ Associate Professor, Department of Forestry, Division of Conser-
vation, Michigan State University, East Lansing, Michigan. In Professor
Robbins' absence the paper was read by F. J. Hodge of the Michigan Con-
servation Department.

11




Microorganisms and Their Metabolic (Fermentation) Products in the Tap
Hole and During Storage,” will endeavor to determine, among other things,
if individual maple trees have a natural resistance to the development
of microorganisms in and around the tap hole area. If individual trees
which consistently produce high yields of sugar, 4 percent or better,

are also found to resist contamination by microorganisms, such trees
will be used in tree improvement projects to produce sugar maple plant-
ing stock.

Michigan State continued, during the past year, to establish test plan-
tations of new available tree hybrids at the Fred Russ Forest near Cas=-
sopolis, the W. K. Kellogg Forest near Augusta, the Dunbar Forest Exper-
iment Station near Sault Ste. Marie, and the River Forest on the East
Lansing campus.

The Forestry Department aided the members of a committee endeavoring
to formulate a "Michigan Forest Tree Seed Law' which, it is hoped, will
be introduced in the State Legislature and become a law of Michigan.

PROGRESS REPORT, THE INSTITUTE OF PAPER CHEMISTRY
1/

Philip N. Joranson—

At the first Lake States Forest Tree Improvement Conference a report
was made upon the initial phases and the methods of a study to deter-
mine the possible utility of polyploid aspen as a source of pulpwood.
The investigation was under the joint sponsorship of the Marathon Cor-
poration and the Rhinelander Paper Company. Research facilities were
provided at Beloit College.

In January 1954 the study was transferred to the Institute of Paper
Chemistry. There, other paper firms who are members of the Institute
joined in the support, and progress on the project was accelerated.

At the same time a new department of genetics was established at the
Institute to engage in fundamental research in the genetics and improve-
ment of forest species which furnish pulp to the paper mills of the
United States. For several years previously, the Institute had been
laying plans for the creation of such a department.

Since the nature and purposes of the Institute may not be generally
familiar, a brief description may be in order. The Institute comprises
a graduate school; a research organization, and a library in behalf of
the paper industry of the United States. Approximately 55 students are
enrolled in a 4~year program leading to the Ph. D. degree. The curric-
ulum gives much attention to the fundamental sciences which underlie

the pulp and paper industry, and is especially designed to encourage the

1/ Research Associate, Institute of Paper Chemistry, Appleton,
Wisconsin.
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development of resourcefulness and judgment. Both fundamental and
applied research is carried on, with about 120 projects currently in
progress. Extensive abstracting and bibliographical services are
provided, and the library is the most complete of its type. Approx-
imately 40 persons carry primary responsibility in teaching and re~
search, and the total staff numbers about 260. Support comes from
membership participation on the part of approximately 125 companies,
these accounting for about three~fourths of the tonnage produced by
the pulp, paper, and paperboard industry of the United States.

The genetics department is housed in a new building with greenhouse
attached, which was completed early in 1955, 'A nursery was estab-
lished this spring on a temporary site 30 miles north of Appleton,
and a permanent site closer to the Institute is to be purchased as
soon as a suitable location can be found. The principal field loca-
tion-~including nursery, forest, propagation area, and test sites=—-
has been provided by the Rhinelander Paper Company on its Forestry
Farm near Eagle River, Wisconsin. Here some 20 acres of highly uni-~
form soil have been set aside for future experimental plantings.

In addition to the geneticist, the staff of the department now in-
cludes Dr. Dean W, Einspahr, specialist in forest soils and silvicul-
ture, Dr. Peter A. Hyypio, cytologist, and several assistants. The
department has also entered into a consultant relationship with a
forest pathologist and a forest entomologist who are specially qual-
ified to guide current studies in relation to tree diseases and in-
sect pests. There is close cooperation with other research groups of
the Institute in both teaching and research. An optional course in
genetics will be taught for the first time this fall.

In the polyploid aspen project considerable advance has been made.
Polyploid trees from several sources are now in hand; efforts are con-
tinuing to secure others; and some tree material will soon be ready
for early testing. Polyploid trees grown for testing will be eval-
uated in the juvenile stage and at maturity.

Since the membership of the Institute is national rather than regional,
the program in genetics will include studies of species in various
sections of the country. The primary interest of the Institute is in

the gene behaviors as they affect the expression of those tree, fiber,
and chemical characteristics in which the industry has particular in-
terest. In the characteristics which influence the suitability of wood
as a raw material for making paper, there is a considerable array of
variables which exert an important effect at some stage of manufacture

or in the finished product. It will be important to learn to what ex-
tent these variables may be subjected to genetic control, and to improve-
ment by the breeder. It seems quite apparent that the usefulness of tree
improvement programs will depend heavily upon the availability of this
kind of information, since at present we are very poorly informed in this
area.
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Parallel with and supplementary to this kind of activity will be a

major emphasis upon intelligence in the nuclear cytology of forest

trees. As is true generally in breeding programs, much advantage--
both direct and indirect--often comes from familiarity with the be-
havior of the chromosomes of the breeding materials.

In the prosecution of the genetics program full advantage is taken of -
the fortunate opportunity which is available at the Institute of work-
ing in partnership with specialists in most of the areas in which gen-
etic improvement is desirable., These areas include the specialized
aspects of the basic sciences of chemistry, physics, biology, and also
the various technologies. In its largest context and in its most
effective relation, it seems quite evident that genetic improvement
ought to be regarded as a co=enterprise with technological modification
and with silvicultural modification; and the more intimate the relations
between the researchers in these three areas and their allies, the more
productive the enterprise.

While the first genetics project at the Institute has majored upon poly-
ploidy as a method to be tested with reference to improvement in amen-
able tree material toward several specific objectives, there is no
thought of imposing a bias in favor of this particular method of im-
provement except as similar studies may be justified by the tree mater-
ial used in projects initiated in the future.

In addition to the aspen polyploidy study, several other studies of
aspen have been undertaken. These include:

1. 1In cooperation with Dr. Scott S. Pauley, a study of the inheritance
of certain characteristics of aspen, with four related generations
as experimental material.

2. An investigation of natural variability in Lake States aspen wood.

3. Research to improve methods of raising aspen from seed.

4. A study of methods for killing insect larvae which feed upon aspen
seeds and pollen.

5. Preparation of an extensive annotated bibliography of the genetics

and improvement of pulpwood species, which is now at the half-way
stage.
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