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In 1951 the Lake States Forest Experiment Station and the University of
Minnesota jointly drew up plans for a regional jack pine seed source
study to complement two such studies already underway, one in Minnesota
and one in Michigan. The primary objective was to study racial differ-
ences in jack pine within the Lake States.

Cooperating federal, state, and private forestry agencies collected cones
from 29 jack pine stands in the three Lake States during 1951 and 1952
(table 1). Each collection was made from dominant and codominant trees
in a stand considered good for its locality. Seedlings were grown for 2
years in the General Andrews State Nursery at Willow River, Minn., and

in the Hugo Sauer State Nursery at Rhinelander, Wis.

The 2-0 stock was set out in 17 plantations in the Lake States (table 2),
one of which is the plantation on the Argonne Experimental Forest. This
plantation was established in May 1954 and contains all of the 29 sources,
plus a source designated as "local" and selected from stock grown at the
Tourney Nursery, Watersmeet, Mich., for general distribution. A 2-row
isolation strip of this "local" stock surrounds the plantation.

A randomized block design with four replications was used in all the
plantations. Each seed origin was represented in each block by a 64-tree
plot arranged in 8 rows of 8 trees. The trees were planted 5 feet apart
with 5 feet between rows.

Survival counts made at the end of the first growing period in the field
showed considerable variation between seed sources, but no definite pat-
terns of differences were apparent. First-year losses were replaced in
the spring of 1955, and stocking averaged about 98 percent at the end of
the second year in the field. Small differences in height between seed
sources were found in the second-year measurements, but no trends were
evident.

The average heights obtained at the end of the fifth year in the Argonne
plantation showed a wider range between seed sources than was found in
earlier measurements. The greatest average height, 6.03 feet, was
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Table 1.--Information on seed collections used in regional jack pine seed source stud




Table 2.--Information on plantations established in the regional jack pine seed source stud




attained by source 1618 from Alpena County, Michigan, and the poorest
height growth was found in sources 1591 and 1593 from northeastern Minne-
sota, and in the "local" source, originating on the Ottawa National
Forest (and 1 year younger from seed than the other sources). These
three sources were approximately a foot shorter on the average than
source 1618 (table 3). Survival showed wide differences between sources
in the fifth year. The lowest stocking was found in source 1611, the
southernmost collection in Wisconsin with 77.7 percent, and the best in
source 1600 with 96.9 percent (table 3).

In addition to measurements of height and survival, other measurements
and observations have been made in this and the other plantations. Dif-
ferences between seed sources have been noted in susceptibility to the
white-pine weevil and other injurious agents, and in winter foliage
color.

A recently completed study revealed highly significant differences in
the occurrence of lammas growth and prolepsis 3/ between seed sources
in six of the seed source plantations studied in 3 successive years, in-
dicating that the tendency to form these late shoots is inherited.

The occurrence frequency of late shoots varies significantly between
plantations and from year to year, suggesting that, although the late-
shoot formation is under genetic influence, it has a wide range of reac-
tion to environmental conditions. Regression analyses showed that the
frequency of all late-shoot types, with the exception of prolepsis, in-
creases predictably (1) with more southerly latitude of seed origin, (2)
with an increase in degree days over 50° F. of the origin, and (3) with
higher average July temperatures of the origin. Proleptic shoot occur-
rence showed no relationship to latitude but was related to temperature
conditions prevailing in the seed source locality.

The variation in late-shoot occurrences between sources showed a clinal-
pattern, indicating that formation of lammas and proleptic shoots is
controlled by more than a single pair of genes.

Trees with lammas growth did not grow significantly less the following
season than those with normal growth the previous season.

Tree form was found to be influenced by lammas growth and prolepsis, the
seriousness of the deformation depending upon the type of late-shoot de-
velopment and on the size of such shoots. In total, the results of the
study of lammas growth and prolepsis pointed to the conclusion that seed
collection from trees with late shoots or in stands with a high frequency
of these growth types should be avoided.

2/ Elongation of the terminal bud after normal seasonal height growth
is completed.

3/ Elongation of lateral buds after normal seasonal height growth is
completed.



Table 3.--Summarv of survival and height development at the end of 5

vears in the field, jack pine in the seed source

plantation on the Argonne FExperimental Forest,

northeastern Wisconsin
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