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Jack pine (Pinus banksiana LAMB.), one of Michigan's 
most important timber trees, grows rapidly and thrives on 
poor soils. But it is comparatively short-lived, tends to be 
branchy and often has poor form. The present project was 
undertaken to investigate the possibilities of genetically 
improving jack pine for several of these undesirable traits 
and increased height growth. 

Previous inheritance data in jack pine pertinent to this 
study were derived from two experiments conducted in 
Minnesota. In the first, seeds were collected from 10 closed- 
mne and 18 open-cone trees in the fall of 1939. The seed- 
lings were field planted in a replicated experiment and 
were measured in 1957 (RUDOLPII et al. 1957). The results 
showed that the ability to produce open-coned trees was 
strongly inherited; the proportion of trees which produced 
cones soon after ripening were 13% and 52% in the off- 
spring of the closed-cone and open-cone trees respectively. 
The second experiment was a progeny test of normal and 
witches'-broom jack pines (JOHNSON et al. 1968). There was 
a 1 : 1 segregation ratio of normal to dwarf trees among 
the open-pollinated offspring of the witches'-broom trees, 
indicating that trait is governed by a single gene (or more 
probably a group of linked genes) which behaves in a 
dominant manner. 

There have been two provenance tests of jack pine which 
included test plantations in Michigan. The first was started 
in 1951 by the Lake States Forest Experiment Station and 
was the subject of reports by AREND et al., 1961 and KING, 
1964. The second was started in 1965 by the Petawawa 
(Ontario) Forest Experiment Station and included seed 
collected from natural stands in all parts of the species' 
range. Using stock grown from that seed, a series of test 
plantations was established in several parts of Michigan 
in 1966. 

Data from both provenance tests indicated that trees 
grown from seed collected in Michigan's Lower Peninsula 
grew fastest when planted in Michigan (CANAVERA and 
WRIGHT 1973). For that reason Lower Peninsula trees were 
the source of all seed used in the present experiment. 

This improvement project is very different than most 
improvement projects undertaken in northern Europe or 
southeastern United States, primarily because jack pine 
starts to flower when only 3 4  years old. In those other 
regions, important timber species do not flower until they 
are 1 2 4 0  years old whereas grafts taken from the tops 
of old trees flower in half that time. Consequently, breed- 
ers in those regions have usually selected plus trees, estab- 
lished grafted seed orchards, and then established progeny 
tests which provide inheritance data used to guide the 
thinning of the grafted seed orchards. Thus they can prod- 
uce improved seed several years earlier than if they relied 
solely on seedlings. Because of the early flowering, graft- 
ing was necessary in jack pine. Consequently, the present 

1) The work reported here was supported by the Forestry Divi- 
sion, Michigan Department of Natural Resources. The author ex- 
presses his appreciation to Hans NIENSTAEDT, Ralph A. READ, T. D. 
RUDOLPH and J. W. WRIGHT for their critical review of the manu- 
script. 

9 Assistant Professor of Forest Resources, University of Maine, 
Orono, Maine. 

project consists entirely of a series of progeny tests which 
can yield improved seed as well as inheritance data. 

Material and Methods 

In the Summers of 1965 and 1966 natural stands of jack 
pine were lwated in the northern half of Michigan's lower 
Peninsula. A total of 60 stands were selected, all situated 
on state forests of the Michigan Department of Natural 
Resources. Most stands were 40-60 feet tall. Several had 
been selwtively thinned by state foresters removing miss- 
hapen or small trees. Increment borings were made in all 
stands to insure that selected trees were within +5 years 
of the stand average. 

In those stands a total of 382 trees were selected for (or 
against) rapidity of growth, stem straightness and ability 
to produce cones which Open soon after ripening. About 
70% were selected for superiority and were 2 standard 
deviations or more above the stand average in height and 
stem straightness. The other 30% were selected for infe- 
riority in those traits. Also, in a few stands which had been 
attacked heavily by jack pine budworm (Choristoneura 
pinus FREE.), trees were selected for resistance to this pest. 

Each selected tree was judged in relation to others grow- 
ing within a radius of 200 feet and was the best or poorest 
tree in that circle for 1, 2 or 3 traits. 

The following data were recorded for each stavd: age, 
location, density of stocking, average height, average 
diameter, stem straightness, and percent of trees attacked 
by the jack pine budworm. The following additional data 
were recorded for each selected tree: age, location, and 
degree of superiority (or inferiority) to the stand average 
in height, stem straightness, attack by ja& pine budworm 
and quickness of cone opening. Degree of superiority was 
recorded in such a manner that it could be translated into 
standard deviations. 

The selected trees were felled and their cones were col- 
lected by personnel of the Michigan Department of Natural 
Resources in September 1965 (199 trees in 40 stands) or 
September 1966 (183 trees in 20 stands) (Fig. 1). The cones 
were transported to East Lansing where the seeds were 
extracted separately for each parent and each seed lot was 
weighted. 

The 1965 seeds were sown May 23-24, 1966 in Michigan 
State University's Tree Research Center at East Lansing. 
The 1966 seeds were sown there May 15-16, 1967. Each 
year's experiment consisted of a randomized complete 
block design with 4 replications. A plot consisted of one 
4-ft. row containing 20 evenly spaced seeds; the plots were 
1 ft. apart. 

Germination was prompt and averaged 90%. Losses after 
germination were negligible. The seedbeds were kept well 
watered, weed-free and were mulched with sawdust the 
first winter. At age 2 the east half of each plot was lifted 
to provide planting stock for a series of permanent test 
plantations. The remaining seedlings were discarded aftpr 
growing an additional 2 years in the seedbeds. 

All data from this report were obtained from the t r ~ e s  
remaining in the seedbeds. Heights were measured to an 
accuracy of K inch (2-year-old seedlings) or % inch (3- 
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