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Scotch pine (Pinus sylvestris L.), one of the most impor- 
tant commercial tree slpecies in Europe, is rapidly becoming 
an important commercial species in the United States. In  
1962 Scotch pine made up 21 percent 09 the total Christmas 
tree production in the United States. In Michigan, where 
this study was carried out, one-fifth to one-tihird of all 
stock grown in forest tree nurseries in the past three years 
was Scotch pine. I t  is logical that this species should become 
the subject of a comprehensive tree improvement program. 

Tree improvement research relies on the presence of ge- 
netic variation. In the past, few estimates of genetic varia- 
tion have heen made in a manner that excludes bias from 
seed source X environment interaction. Yet unless the 
magnitude of this interaction is known, the tree breeder 
can neither make a realistic estimate of the rate of im- 
provement, nor determine the range of environments to 
which his results will apply. 

A replicated seed source test performed in a single loca- 
tion confounds seed source X environment interaction var- 
iation with seed source variation, while an unreplicated 
seed source test repeated at several locations confounds 
the seed source X environment interaction variation with 
the within-seed-source variation. 

The majority of tests designed to measure interaction 
(replicated within location and repeated at  more than one 
location) have not ibeen reported in sufficient detail to al- 
low a complete analysis of the interaction variance. But 
even a look at  the general trends can be revealing. For 
while a constant ranking of seed sources among plantations 
does not prelude the existence of an interaction, it does in- 
dicate that the seed source component of variance is much 
greater than the interaction component. 

Thus, while estimates of genetic variation from a given 
test may not be free of interaction bias, the effect of this 
bias may not ibe great. This seems to be the case in most 
forest tree species reported thus far. 

Literature Review 

RYCROFT and WICHT (1947) reported the ten-year results 
of a seven-origin test of maritime pine (P. pinaster AIT.) at 
eight test sites in western and southern South Africa. The 
data showed no seed source-plantation interaction. The 
Portuguese source was best at  all sites and the ranking of 
the remaining origins remained constant from site to site. 

WAKELEY (1961) reported on the mean five-year height of 
eight sources of loblolly pine (P. taeda L.) grown in two 
plantings in the southeastern United States. This test is 
part of the Southwide Pine Seed Source Study. The south- 
ernmost planting was in Mississippi ((latitude 30° 44' N) and 
the northernmost planting was in Maryland (latitude 
36O35' N). The latitude of the seed sources ranged from 
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30° N to 38O N. The correlation ~f five-year height with seed 
source latitude showed a significant positive relationship 
(r = .92 with 6 degrees of freedom) at the northern planting 
and a negative, hut non-significant, relationship (r = -.48 
with 6 degrees of freedom) at the southern planting. These 
results suggest an interaction due to the relatively better 
height growth of the southern origins at  the southern plant- 
ing. 

Five-year height of shortleaf pine (P. echinata MILL.) 
shows the Same trend. Using seven see'dlots whose source 
ranged from 31° N to 40° N latitude and grown in plantings 
in Louisiana (30° 58' N) and Tennessee (36O 00' N), there was 
a significant negative correlation (r - -.97 with 6 degrees 
of freedam between height and seed source latitude at the 
Louisiana planting, but a non-significant correlation (r = 

.34 with 6 degrees of freedom) in the northern planting. 

Three-year height growth of shortleaf pine at  plantings 
in Louisiana (30° 42' N), Tennessee (36O 13' N), and New Jer- 
sey 1(3g0 36' N) also bears out the trend toward increased 
height growth of southern seed sources in southern planta- 
Cions. Using seven seed sources whose source latitude 
ranged from 31° to 40° N, the correlation between three- 
year height and seed source latitude were significant and 
negative in the southern plantings (Louisiana r = -.88' and 
Tennessee r = -.82, with 5 degrees af freedom), but signifi- 
cant and positive in the New Jersey plantation (r = .94 with 
5 degrees 'of freeldom). 

Incidencle of fusiform rust (Cronartium fusiforme HEDGE. 
and HUNT) in the Southwide Pine Seed Source Study was 
reported by HENRY (1959). Comparing slash pine (P. elliottii 
ENGELM. var. elliottii) seed sources from Florida, South 
Carolina, Alabama, Louisiana, and Mississippi in five-year 
olld pliantations in the Same five states, significant differ- 
ences lbetween sources appeared only in the South Carolina 
planting where the (Flonida source was significantly higher 
in infection than the other four sources. 

Incidence of fusiform rust on loblolly pine in plantings 
in Louisiana, Miississippi, Alabama, and Nort'h Carolina 
were also discussed by HENRY (1959). The Texas, Maryland, 
Arkanslas, and Louisiana sources fell into a relatively low 
susceptibility group as compared with the North Carolina, 
South Carolina, Georgia, Alabama and Mississippi sources. 
The Tennessee source was intermediate. One marked ex- 
ception to tthis relationship was thle high infection 02 the 
Texas source an~d the low infection of the Onslow County, 
North Carolina source in the Talladega County, Alabama, 
planting. 

SNYDER and ALLEN (1963) reported on ten-year height 
growth of four sources (two from Alabama; two from Mis- 
sissippi) of lonlgleaf pine (P. palustris MILL.). Seed collected 
from these sources in three successive years (1947, 1948, and 
1949) were sown in ltwo nurseries in Alabama and Missis- 
sippi and then planted a t  two locations in Alabama and 
two in Mississippi. Their analysis of variance showed a 
highly significant seed source X plantation interaction. The 
nature af tihe interaction was not stated, however. 

Five-year results of a 29-origin Lake States jack pine (P. 
banksiana LAMB.) test have been reported by AREND et al. 
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