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A serious impediment to Progress in forest tree impro- 
vement is the need to wait many years before significant 
genetic diffemnces between trees or groups of trees can 
be distinguished. Any criteria for making such distinctions 
in the juvenile stage would, therefore, be of great value. 

Iti has long been noted that young seedlings of several 
conifers undergo a change in foliage cqbr a t  the onset of 
cold weather. Jack pine, Pinus banksiana, is such a spe- 
cies. Therefore, special observations of autumn foliage 
color and size were made on jack pine seedlings of 29 dif- 
ferent Lake States seed or~igins in the Hugo Sauer State 
Nursery near Rhinelander in northeastern Wisconsin. The 
results of these observations are reported here. 

Past Evidence 

Fall color changes in seedling foliage have been obser- 
ved in such species as Scotch pine (P. sylvestris), poncie- 
rosa pine (P. ponderosa), ,arid eastern redcedar (Juniperus 
virginiana), in addition to jack pine. In a few instances 
reports have indicated differences in foli,age coloration 
within a species according to origin. 

BÜSGEN and MÜNCH (1931) attribute the autumnal change 
in the color of evergreens to the combiined action of sun- 
lig4hti and low temperature, which causes hardening of 
cells and the transport of assimilates out of the cells. The 
red coloring matter in the cell sap gives the needles z 
reddish tint. 

KIENITZ (1922) not& that 1 - 0  Scotch pine grown in a 
nursery near Chorin, Germany, had winter foliage which 
was a strong violet-brown color in East Prussian and Lat- 
vian seed sources, while the lots of Scottish or French 
origlin retained their blue-green summer color. Eleven 
years (after planting, the lots from the East Prussian and 
Latvian seed showed marked superiority in height and 
survival over those from Scotland and France. 

LANGLET (1936), in summarizing results of a comprehen- 
sive provenience study of Scotch pine in Sweden, found that 
1-0 plants from southern France and Spain retained 
bluish-green foliage but trees from all othert sources assu- 
med a more or less violet-red to mahogany-brown color. 
Plants from southern Swedish prcrvinces became colored 
only at the tips. The most inknse color occurred in ex- 
treme northern proveniences such as those from Siberia 
and from the high plateau east of Lake Baikal in the 
eastern part of the U. S. S. R. Stock of these showed foli- 
age coloration soon afterl the first, frost. 

KALELA (1937) cites a trial of Scotch pine coducted at 
Tharandt, Germany, in which foliage of the 1-0 stock of 
Finnish origin turn& violet after the first frost. He also 
describes tesb in Finland of seed sources obtained from 
the entire range of Scotch pine within the country in 
which the strongest winter foliage coloration occurred in 

*) Maintained at St. Paul 1, Minnesota, in cooperation with the 
Univereity of Minnesota. Credit is due Mrs. L. P. OLSEN of the 
Lake States Forest Experiment Station for aid in the statistical 
analysis of the data. 

trees from the colder northern interior areas with a con- 
tinental type of climate. The 1-0 stock from the northern 
areas turned reddish to mahog,any brown; older stock 
tended to turn yellow. 

In 1935 to 1937, the senior author observed at the 
Towner Nursery in north central North Dakota that 1-0 
ponderosa pine stock showed marked purple coiloration in 
the (autumn foliage arnong those lots of western North 
Dakota and eastern Montana origin as compared to mild 
purple-green coloring in a lot of Nebraska origin. 

How the Study was made 

In 1950 and 1951, jack pine seed was collected from 29 
localities in the Lake States with the cooperation of vari- 
ous stak, federal, university, county, and private foresters 
(fig. 1 and table 1). T,he project is part of a reg,ionwide 
test in which some 17 separate field ~l'antings w'ere made 
over the Lake States area in the spring of 1954 to test thc. 
long-range adaptability, survival, growth, resistance to 
enemies, and form of the various seed sources in each 
planting area. The area of seed collection lies betweeri 
latitude 44 (arid 48 degrees north and between longitude 
83 and 96 degrees west. The nursery site at  Rhinelander, 
in Oneida County, Wisconsin, was rather centrally located 
in the range, lying at latitude 45.6 degrees north and 
longitude 89.4 degrees west. 

Fig. 1. - Location of the 29 ja& pine seed collection ereas and 
the nursery test area at Hugo Sauer Nursery, Rhinelander, 

Wisconsin. 

Nursery sowings were made in the spring of 1952 with 
each seed source replicated twice, and in thle spring oI 
1953 with each seed source replicated four times. The seed 
was sown by hand in drills (10 drills per 4-foot-wide bed: 
to obtain stands of about 25 to 30 trees per Square foot, 
using precisely weighed amounts of seed for each indivi- 
dual seeding. Germination occurred promptly and uni- 
formly in both seedings, and thereafter the beds were 
g'iven standard watering and weeding care. 










