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The Lake States Forest Tree Improvement Committee and similar
groups in other regions are playing an important role in en-
couraging and coordinating research and other activities in
forest genetics. This new field of work is expanding; so too
is the need for close liaison among the agencies active in it,
Our Station is glad, therefore, to ﬁarticipate in and to fur-
ther the work of this Committee. Accord}agly we are happy to
publish this Prcceedings of the Third Lake States Forest Tree
Improvement Conference, as we did for the preceding two con-
ferences in 1953 and 1955.
M. B. Dickerman, Director

Lake States Forest Experiment Station®

* Maintained at St., Paul 1, Minn., by the Forest Service, U.
Department of Agriculture, in cooperation with the Universi
of Minnesots,



PREFACE

The Third Lake States Forest Tree Improvement Conference cul-
minated the activities of the Lake States Forest Tree Improve-
ment Committee and offered an opportunity to report on com-
mittee work for the past biennium. It also provided an impor-
tant means for the Committee to meet its major objective--the
encouraging and coordinating of forest tree improvement acti-
vities in the region. The Proceedings makes the Conference a
matter of record available to all who are interested in reading
it, and the Committee is indeed grateful to the Lake States
Forest Experiment Station for publishing it.

A conference such as this one always entails a great deal of
work for many people. We should like, therefore, to acknow-
ledge some of the major contributions made toward the success
of our meeting. The conference was arranged largely by Paul
0. Rudolf, Scott Pauley, Z. A. Zasada, and your Chairman. The
University of Minnesota's North Central School and Experiment
Station provided the meeting place. Finally, our special ap-
preciation is extended to those who participated in the program,
especially those who came from other regions to meet with us.
In a large measure, the success of the conference rested on
their cooperation in preparing and presenting papers and in
leading discussions,

The Lake States Forest Tree Improvement Committee

Earl J. Adams, Chairman
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PROCEEDINGS

THIRD LAKE STATES FOREST TREE IMPROVEMENT CONFERENCE

September 17-18, 1957

APPLYING FOREST TREE IMPROVEMENT PRACTICES
IN THE LAKE STATES

Forest Tree Improvement—--First the Seed

by R. G. Hittl/

The idea of using good gquality seed as the source of stock for reforesta-
tion has long been advocated. European forestry is replete with examples
of the desirability of carefully selecting the seed source for}plantation
forestry. Sweden has a vast forest industry dependent upon maximum vol-
ume production., As such, Sweden is utilizing, wherever possible, seed of
the highest guality to furnish the stock for reforestation work. These
practices are not advocated, they are a must and are strictly enforced.
Similar programs exist in Germany, Denmark, Norway, etc :

In this country too, prominent foresters, conservationists, plant breed-
ers, and others have advocated the use of seed of known and desirable
origin in reforestation programs. Failure to heed their warnings has re-
sulted in losses of both time and money to the forest industry. Concur-
rent with these losses have been the additional losses resulting from
continued exploitation of natural stands which represented potential re-
servoirs of both seed and germ plasm.

In the South, a number of forest tree seed production areas have been
established. State, Federzl, and private industrial areas have been set
aside for seed production in Texas, Mississippi, Georgia, Florida, Ala-
bama , and North Carolina. Undoubtedly there are other areas which are
contemplated or which have been established recently.

In considering the situstion in the Lake States, it can be said that the
best stands of many of our indigenous species are now probably gone. We
must be satisfied for the present with having fo labor, in most cases,
with remnants  Further, not all of the remaining virgin or good second-
growth stands are in the public domain. Generally these areas do not

1/ Forester-in-Charge, Forest Genetics Research, University of Wis-
consin, Madison, Wis.




involve large acreages. They are not all of the best type, do not form
pure stands, and often lack proper isolation for seed production. Many
of the plantations now attaining the age for seed productions can be used
only as a last resort as seed sources because of their unknown seed ori-
gin.

Recognizing these facts and the need for immediate action to insure that
our future forests will be of the best genetic quality possible, the Genet-
ics Department of the University of Wisconsin in 1952 recommended to the
Wisconsin Conservation Department that a program for the Certification of
Forest Tree Seed be established. This proposal was not acted upon until
1956 when, in November, the Wisconsin Conservation Department in coopera-
tion with the University of Wisconsin undertook a program for the Verifi-
cation of Forest Tree Seed in Wisconsin. I would like to discuss briefly
with you this general plan.

The program was set up under the following three general objectives: (1)
An adequate number of forest stands and plantations should be selected,
reserved, and managed as seed production areas. (2) Seéd derived from
these seed tree reservations should be separately collected, extracted,
and grown in nurseries, and the resulting stock distributed for planting.
(3) An adequate system of seed orchards of the more important forest tree
species should be established to provide seed of proven genetic value for
future reforestation. -

Let us consider each of these objectives in a little greater detail.

(1) An adequate number of forest stands and plantations should be
selected, reserved, and managed as seed production areas

Scattered sparingly throughout central and northern Wisconsin as well as
in other parts of the Lake States are stands of virgin and good second-
growth forest tree species. These stands are both privately and publicly
owned. On the publicly owned stands full cooperation regarding measures
to be taken to convert certain of these areas to seed tree reservations
is expected. It is hoped that purchase, lease, or harvest rights can be
obtained on private lands to utilize their seed crops. The locations of
some of these areas are known already to us, and undoubtedly additional
areas will be brought into the program as they are found. The assistance
of Federal, State, and industrial foresters in locating and recording
these additional areas is sought. University of Wisconsin Tree Improve-
ment Project personnel will arrange to meet with the foresters on the
proposed areas. The work to be carried out for the conversion of each
area would be discussed on the spot in order to properly appraise and
prepare each area.

Let us consider a hypothetical case for each type of ownership. The
boundary of a desirable stand on State or Federal lands would be clearly
marked. In some cases an isolation strip would be necessary around the
desired area. This too would be designated. Then the trees to be removed
would be carefully marked. Crooked or misshapen trees would be removed.
Insect infested or diseased trees would be marked for cutting. Tree form,



rate of growth, fecundity, spacing, etc., would also be considered in se-
lecting the individuals to be left as seed trees.

In plantations of known seed origin essentially the same procedures would
be followed. Here, however, we may experience greater ease in management
because of even age, spacing, and favorable crown fypes. Only as a last
resort should plantations of unknown seed source be used! These planta-
tions should all have attained the age which would allow for the first
cut of a merchantable product (pulp, box bolts, posts, poles, etc.).

This gives some assurance that the particular seed source is adapted to
local growing conditions and that offspring arising from this seed source
probably would produce sufficient high-quality plantation growing stock
in the future to warrant its use.

Following the selection and preparation of the area, management practices
would be conducted to encourage increased and sustained seed production.

Such procedures as growth retardation by mechanical means and fertiliza~

tion would be used.

On privately owned lands the area either would be purchased or leased, or
cone harvesting rights would be obtained. In the latter case it would be
necessary also to obtain permission to prepare the area for seed produc-
tion according to prescribed standards. In addition, management practices
would have to be clearly defined. It is recognized that these arrange-
ments might be difficult to make in some cases; however, there are a num-
ber of such areas that have seed tree reservation potentials and as such
should be utilized.

Another possibility exists for the use of privately owned areas. Owners
of these areas could be contacted and the program outlined to them.
Should they feel that they would not want to lease the avres or grant har-
vest rights, they might instead be induced to carry out on their lands
the necessary cultural operations to gualify their stand for inclusion as
a privately owned and managed seed tree reservation. Cones derived under
supervision from these zreas then might be brought into the program.

(2) Seed derived from these seed reservations should be sepsrately col-
lected, extracted, and grown in nurseries, and the resulting stock
distributed for planting

The procedure to be followed in the collection of cones in the seed-tree
reservations undoubtedly would vary. Procedures used in wmature stands
might well vary from those used in plantations and, eventually, seed or-
chards. It will be necessary to test various methods and equipment before
deciding on any procedure. Trained cone-picking crews might be employed
on an hourly or piecework basis. They would be under the supervision of

a local supervisor or would be provided with a full-time supervisor to
travel with them during the cone-picking season. Cones should be bagged
and properly sealed at the collection site. They should then be delivered
to one of the extractories for processing. Again caution should be exer-
cised in the handling of the cones by lots so that their identity is



maintained and that contamination does not occur. The seed thus obtained
would be designated 'Verified Forest Tree Seed', the term ''verified' indi-
cating that the seed is of known origin. In addition, the seed would be
tested for germination percent and purity.

Much of the Verified Forest Tree Seed thus obtained would be used by our
State forest nurseries. The identity of these seed lots must be main-
tained throughout their nursery culture. As the program develops, suffi-
cient seed might be obtained to devote the entire facilities of one forest
nursery to the production of 'Verified stock". The increased cost of pro-
curement and production of such stock could be offset by a higher price
for the stock when marketed.

It should be pointed out that this stock will be 'Verified'" as to origin
and purity only. Eventual introduction of ''Certified Forest Tree Seed"
will follow adequate progeny testing of selected parent trees. This cer-
tified seed will be derived from seed orchards established for that pur-
pose from grafts of the selected and field-tested parent trees. The
genetic value of cerfified seed will be known. ‘

The distribution of verified stock should correspond to seed origin in so
far as possible. That is to say, stock should be furnished for planting
on areas near the source of the seed. If this is not possible, other
stock should be furnished from nearby sources or from sources within the
general seed zone where the planting is to be done. Since the actual op-
eration of certain phases of this work is without precedent, the best
procedures to be followed will have to be worked out in practice.

(3) An adeqguate system of seed orchards of the more important forest
tree species should be established to provide seed of proven genetic
value for future reforestation

Simultaneous with the development of the seed-tree reservation program
should be another program directed toward the establishment of a system
of seed orchards. These seed orchards will be composed of cloned, se-
lected forest ftrees of various species. For Wisconsin, the areas for
these crchards should be in the central and southern parts of the State.
They should have isolation from other trees of the same species of at
least ¥ to 4 mile with greater distances of isolation more desirable.
Spacing in the orchards should be wide (20x20 or 24x24 feet) to allow for
good crown development and ease in managing the stand and harvesting the
cone crop. Cultural practices to insure abundant and continuous flower-
ing will be carried out on these areas.

Success to date with field grafting of red pine lends optimism to the
plans which call for the establishment in Wisconsin of an adequate system
of seed orchards of red pine within 5 to 10 yvears. We have been able to
graft scion material from old trees (40 years and older) onto plantation
stock ranging in age from 7 to 10 years with successful graft take for
individual lots running from 5 to 100 percent and an average success of
50 to 65 percent.



The details of seed orchard establishment as well as the development of
seed tree reservations have been omitted from this discussion. Each area
as it is developed will have special merits or requirements and must be
handled accerdingly. Further, many of the details will have to be worked
out on the area inasmuch as there are no patterns to follow.

Your attention is directed to the map which shows the seed zones to be
used in Wisconsin in the designation of seed collected under the Verified
Seed Program (fig. 1).

There you have it, gentlemen. On paper it looks good. This fall we tried
to make it work. Here are some of the results to date--all very hurriedly
assembled and quite incomplete.

Four good second-growth stands of Norway or red pine ranging in age from
40 to 75 years were selected as seed-tree reservations. Three areas were
in northeastern Wisconsin and one was in the northwestern part of the
State. Seed trees were marked, consideration being given to spacing,
tree form, crown development, stand density after undesirable trees were
removed, general tree vigor, branching, etc.

Next our efforts were directed toward finding collecting crews. It was
anticipated that this might prove to be somewhat of a problem and it was.
Certain state regulations prevented hiring anyone less than 16 years-of
age. We could not pay on a piecework basis because of the lack of satis-
factory insurance coverage on that basis. Summer jobs today are plenti-
ful, hence many teen-agers are relatively ''wealthy' by the end of the sum-
mer. Why then should they work for us picking cones for $7.50 a bushel
when they could wait 2 weeks longer and let the squirrels do the cutting
after which they could collect these squirrel-cut cones and still get

$6 a bushel! 1In reality we did get some cones. High school boys did not
work out satisfactorily for cone collecting this year. Undoubtedly some
of their poor performance, however, was due toc inexperience,; lack of suf-
ficient climbing equipment, and trees which did not contain 6 bushels of
cones each!

Briefly, here are 2 few of the statistics at the end of the sixth inning.
We still have a few men collecting; consequently the score will change.
Five experienced pickers worked for a total of 116 hours climbing 70
trees to harvest 754 pounds of cones. Figuring 35 pounds of cones to the
bushel in the early season, they collected 21.5 bushels at a cost of
$9.12 a bushel. Undoubtedly their harvest rate would have been greater
had we not insisted that they pick cones from some excellent phenotypes
which were not flowering as abundantly as certain other trees in the
stand.

Most of the trees from which the cones were harvested ranged in height
from 60 to 75 feet. Three to five 10-foot sections of a Swedish Cone
Picking ladder were needed to enter the trees. The men were instructed
to pick in their trees until such time as they felt they could no longer
pick cones profitably. They harvested for the most part in the upper




































































































































Our staffihas4nndergnnezseVeral,changes since our last meeting. Dr. Peter
HpriO,fWhﬂcwasrhaggiingsthevcytOIOgical work, is now with the Botany De-
partment of the University of Michigan and was replaced by Dr. J. P. van
Buijtenen in January 1956. The staff includes, in addition to Dr. Joranson
and myself, a greenhouse man and a young lady who assists Dr. van Buijtenen
with fiber studies and cytological work.

Work on the improvement of aspen has evolved into three phases: (1) secur-
ing of polyploid and desirable diploid experimental material, (2) field
testing of experimental material, and (3) determining the relative useful-
ness of the'variousfﬁxgerimantal materials for pulp and papermaking.

Polyploid materials have been obtained by the treatment of seedlings with
colchicine, by hybridization using polyploids as one of the parents, by
grafting of material obtained through cooperative exchanges, and by the
detection of haturally occurring triploid aspen. Although we have been
successful inrsecuringugoiypleid~material via the first three described
methods, the location of four clones of naturally occurring triploid quak-
ing aspen has done the most to speed up our progress in investigating the
usefulness of polyploidy. One of the triploid clones occurred in north-
eastern Minnesota, one in Colorado, and two in Upper Michigan. The latter
two clones were located about 1.5 miles apart and contained a total of 19
large mature stems which have proven extremely useful in comparing volume
growth and pulping characteristics with nearby diploid trees of similar
age and gite. . oor o : o

Hybridization also received considerable emphasis, with 41 crosses being
made in 1956 involving 27 selected parent trees ranging in location from
northern Ontario to central Illinois. Quaking aspen crosses were stressed
in 1956 but in 1957 bigtooth aspen work predominated, with 23 crosses in-
volving 19 parent trees being made.

Field testing is well under way with 3 major experimental trials having
been established and with plans for 3 or possibly 4 new trials to be estab-
lished the coming spring. Test materials presently in experimental trials
include white poplar, Burcpean aspen, a diploid hybrid between European
aspen and quaking"aspenj a 'hybrid between a tetraploid European aspen and

a diploid quaking aspen, and several quaking aspen crosses with parents
which are widely separated geographically.

Pulping studies, fiber measurements,; and work on variability of specific
gravity are also in progress. The major concentration in this phase of
the program is a study in which the pulping characteristics, paper pro-
perties, chemical properties, and fiber dimensions of diploid and triploid
aspen are being compared. :The wood used in this investigation was cbtained
by cutting 5 of the naturally occurring triploids (near Bruce Crossing in
Upper Michigan) and 5 near-by diploid trees growing under similar environ-
mental conditions. This study is very near completion and results are to
be presented at the National TAPPI meeting this winter. Two additional
articles dealing with triploids are soon to be released. One article is

a project progress report and describes the cHaracteristics of natural
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