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Introduction 

The original description of Scots or Scotch pine Pinus syl- 
vestris L.) by Linnaeus was brief and cuntained no refer- 
ence to the great amount of variability in the species. The 
first geographic variety to be described in the taxonomic 
literature was P. sy lvestris var. haguenensis LOUDON, named 
in 1838. Since LOUDON'S work, 51 other geographic varieties 
and numerous cultivars have been described, and CARLISLE'S 
(1958) book included 144 different names for infraspecific 
taxa of various categories. 

Early in the present century SCHOTT (1907) wrote a paper 
summarizing the races of Scots pine in which he recognized 
nine varieties, some described by him for the first time. 
A year later ELWES and HENRY (1908) also recognized nine 
varieties, but only two were the Same as described by 
Schott. Both workers covered only a part of the species' 
range. Other writers of taxonomic manuals (BEISSNER, 1909; 
BEISSNER and FITSCHEN, 1930; REIIDER, 1940, 1949; DALLIMORE 
and JACICSON, 1948, 1966) have also covered parts of the 
species' range and have recognized from four to 14 varieties. 
Even when two authors recognized the Same varieties, they 
often differed as to varietal limits. 

SVOBODA (1953) of Poland was the Pirst to attempt a com- 
plete monograph of the species. To information gained 
from phenotypic descriptions of natural forests, he added 
biometrical data gathered from mass collections made in 
several parts of the range. He recognized 35 geographic 
varieties, several described by himself. Next was GAUSSEN 
(1960) of France, who stressed pollen characteristics as well 
as other traits and recognized 30 geographic varieties. Third 
was STASZKIEWICZ (1960, 1961, 1062, 1970) who made bio- 
metrical studies and summarized the classification schemes 
of his predecessors. 

Most authors were aware of provenance test data and 
attempted to use genetic concepts in limiting varieties. 
However, with the exception of LANGLET'S (1936) comprehen- 
sive study of Swedish material, the provenance tests avail- 
able to these authors did not involve sufficient seedlots to 
serve as the basis for a genetic classification scheme. Thus, 
all the classification schemes mentioned above are based 
upon phenotypic data. 

We became interested in the problem and wanted to learn 
how well the classical taxonomic or phenotypic classifica- 
tion schemes agreed with one based on genetic informa- 
tion derived from large replicated provenance tests. Part 
of the results have been presented in a previous paper by 
the senior author (RUBY, 1967). In  the present paper we 
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present the basis for the genetic classification, the most 
suitable taxonomic names, and descriptions of the varieties 
based upon genetic data. 

Description of the genetic experiments 

The genetic data used in this paper are derived princip- 
ally from the NC-99 (formerly NC-51) provenance tests of 
Scots pine which were started in 1958 with the importation 
of seed. These tests are made up of two separate experi- 
ments which include altogether trees grown from seed 
collected from 164 natural stands in nearly all parts of the 
species' natural range in Europe and Asia (Figs. 1 und 2). 
An additional 24 s,eedlots were obtained from plantations or 
dealers. Nearly all seedlots were collected from several 
unselected trees in a stand. 

The seedlings were grown for two years in an  ex- 
perimental nursery in East Lansing and then transferred 
to permanent test plantations. The plantations were estab- 
lished in 1961-62 for the first experiment and 1962-63 
for the second experiment. In all, 49 test plantations were 
established in 11 states. The present report is based pri- 
marily on data from 12 plantations in Michigan and 7 in 
other north central states. Most of these 19 plantations 
contain 72 to 108 seedlots each, and were replicated 10 times 
with 4-tree plots. Nearly all seedlots were represented in 
four or more plantations. 

Several traits (height, foliage color, winter damage, 
needle length, etc.) were measured while the seedlings 
were still in the nursery. These Same traits have been 
measured one to several times in each of the 19 best-studied 
plantations, the last time in 1974. Additionally, resistance 
to pests, date of bud formation, stem form, mineral nutrient 
content ob the foliage, and monoterpene content of the 
cortical oleoresin has been measured in one or more test 
plantations. The results have been summarized in a series 
of Papers by WRIGHT and BULL (1963), STEINBECIC (1965), 
WRIGHT, PAULEY et al. (1966), WRIGHT, WILSON and RANDALL 

(1967), WRIGIIT and WILSON (1972), TOBOLSKI and HANOVER 
(1971) STEINER (1974), WRIGHT, WILSON and BRICHT (1976), 
WRIGHT, LEMMIEN et al. (1976) and BROWN (1967, 1970). 

The nursery data from the first of the two experiments 
were subjected to a multivariate analysis which served as 
the basis for the provisional classification into geographic 
ecotypes used in WRIGHT and BULL (1963). Three years later, 
using data from all plantations, the provisional classifica- 
tion was revised slightly and variety names were sub- 
stituted for the letters used earlier to denote ecotypes 
(WRIGHT, PAULEY et al. 1966). 

Further refinements have since been made. Each set of 
measurement data, whether for a single plantation or com- 
bined for several plantations, has been subjected to analysis 
of variance. For these analyses, the seedlots have been 
grouped by regions in such a manner as to maximize the 
amount of genetic variation accounted for by between- 
region differences and to minimize the amount accounted 
for by within- region differences. We attempted to make 
the groupings as natural as possible. Also, we attempted 
to arrive at a final grouping applicable to the largest pos- 
sible number of diverse traits. 
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