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In 1955 the Northeastern Forest Experiment Station ini-, 
tiated a rangewide seccl source study of eastern white pine 
(Pinus strobus L.). Several cooperators have already issued 
reports on the early results of this study (SANTAMOUR 1960, 
SLUDER 1963, WRICHT e t  al. 1963, and FUNK 1965). All of these 
carly reports generally agree that the trees from the south- 
ern Appalachian s2ed sources have made the fastest early 
growth. 

This Paper, covering growth of trees in the Lake States 
from the Same seed sources, is the first to show that there 
is a northern limit beyond which treec from southern Ap- 
palachian sources lose their superiority. 

Methods of Study 

Seed was collected for the white pine study in 1955 and 
1956 arid sown by most cooperators in other parts of the 
region in 1957. In the Lake States, however, two seed col- 
lections were delayed until 1957, so that seed from the 17 
sources in this test (table 1) was not sown until spring 1953 

TabLe 1. - Location of eastern white pine seed sources. 

O N OW 
Lake County, Minn. 48.0 91.8 
Cass County, Minn. 47.4 94.5 
Washington County, Minn. 45.2 92.8 
Forest County, Wis. 45.9 88.9 
Sauk County, Wis. 43.5 90.0 
Allamakee County, Iowa 43.3 91.3 
Houghton County, Mich. 47.1 88.7 
Newaygo County, Mich. 43.5 85.7 
Algoma District, Ontario 46.2 82.6 
Pontiac, Quebec 47.5 77.0 
Luneburg, Nova Scotia 44.4 64.6 
Penobscot, Maine 44.9 68.6 
Franklin County, N. Y. 44.4 73.4 
Monroe County, Penn. 41.1 75.4 
Ashland County, Ohio 40.8 82.3 
Greene County, Tenn. 36.0 82.8 
Union County, Georgia 34.8 84.1 

Source 
number ,) 

I )  Numbers in parentheses are numbers assigned by the North- 
eastern Forest Experiment Station. 

2, U.S. data interpolated from maps in "Climate and Man", US 
Dep. Agr. 1941 Yearbook. Canadian data from Canadian Meteoro- 
logical Division Climatic Summaries. 

Location of orjgin 

in the Toumey nursery in Watersmeet, Michigan. In spring 
1960 the 2-0 stock was transplanted to the Hugo Sauer 
Nursery near Rhinelander, Wisconsin. The four permanent 
test plantations discussed in this Paper (table 2) were es- 
tablished with this 2-2 stock in 1962. 

Nursery Measurements 
At the end of the first growing season in the nursery the 

height above the cotyledons was measured in the four- 
replicate test. While transplanting the seedlings to the 
Hugo Sauer Nursery after the second growing season, part 

l )  The authors are respectively, Research Plant Geneticist and 
Principal Plant Geneticist, Institute of Forest Genetics, North 
Central Forest Experiment Station, U. S. Dep. of Agriculturc, 
Rhinelander, Wisconsin. 

TabLe 2. - Location and climatic data of nurseries and planting 
sites.') 

Toumey Gogebic, Michigan 46.2 89.1 90 65 11 
Hugo Sauer Oneida, Wisconsin 45.5 89.5 135 68 14 

Nursery or 

Plantation 

County and State 1 -- Loyation rrost-  free 1 Mean - t e G  
Lat. Long. searor, July Jan. 

Pike Bay Cass, Minnesota 47.4 94.5 105 68 2 
Wabeno Forest,Wisconsin 45.4 88.5 110 68 12 
Manistique Schoolcraft, Michigan 46.0 86.4 108 66 15 
Pine River Wexford, Michigan 44.2 85.8 125 70 20 

ON OW Days OF OF 
Nursery 

I )  Climatic data computed from Weather Bureau Annual Sum- 
maries and based only on the data for the years in which the 
seed sources were growing in the area, i. e., Toumey Nursery data 
only from 1958 and 1959; Pike Bay data only from 1962-1965, etc. 

of the fourth replicate was lost, so all subsequent nurserj. 
measurements were made in only three replicates. At the 
time of transplanting, 20 seedlings of each seed source in 
each of the f i x t  three replicates were picked at  randorn 
and measured. 

Field Plantings 

The four test plantings were all of the randomized com- 
plete block design with 24 replicates of 1-tree plots. During 
the first 3 years in the field when there was no fencing, 
deer browsing introduced some variation into the plant- 
ings. All the plantirigs have since been fenced, and less 
damage from browsing is expected in the future. In the 
fall of 1966 after 5 growing seasons in the field, tree heights 
were measured to the nearest centimeter. 

Anaiyses 

The mortality data for all four plantations were combineci 
into a single analysis of variance, using seed source totals 
from each planting. For other characteristics, the analysis 
of variance was based on plot means. In the nursery data 
there were no missing plots. However, in the field plant- 
ings, where mortality (and hence the number of missing 
plots) ranged from 11 to 18 percent, no missing plot values 
were computed. Instead the data were analyzed as a com- 
pletely random experiment with unequal numbers of re- 
plicates. Estimates from each plantation based on com- 
plete replicates indicated that the error variance was in- 
flated only by 7 to 14 percent by nct partitioning out a re- 
plicate sum of Squares. 

Product moment correlation coefficients were computed 
between the seedling characteristics using seed sourcr 
means. In comparing the plantations with each other and 
with data from other reports, rank correlation coefficients 
were used. 

Nursery Results 

At the end of the first growing season in the nursery, 
there were significant differences in height growth be- 
tween the seed sources (table 3). The five fastest growing 
sources were from Tennessee, Lower Michigan, southerri 
Wisconsin, Georgia, and Nova Scotia. The slowest growing 
sources were from Minnesota, Maine, Upper Michigan, and 








