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in Michigan and Nebraska
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Limber pine (Pinus flexilis JAMES) is a high-elevation
5-needled white pine species of the central and northern
Rocky Mountains and of isolated mountains in the Great
Basin. The main portion of its natural range extends from
southern Utah and Colorado northward to southern Alberta
(Figure I ) . There are isolated occurrences in Nevada, California, and northern New Mexico. It is slow growing and
usually less than 16 meters tall.
Southwestern white pine, also known as Mexican white
pine (P. strobiformis ENGELM. = P. flexilis var. reflexa
ENGELM.) is a closely related species of Arizona, New MexiCO,a small part of western Texas and parts of Mexico.
It grows at medium elevations and reaches larger sizes, up
to 35 meters tall. It is probably distinct from the Mexican
species P. agacahuite EHRENB.
The taxonomy of these species has been confused, but
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They
was clarified by the work of STEINHOFF
concluded that these taxa are distinct and are entitled to
specific status. Results of the present experiment confirm
the separation but leave Open the question of specific versus
varietal status.
Trees labeled P. flexilis but which should be classified as
P. strobiformis on the basis of growth rate have been
planted commonly as ornamentals in northeastern United
States. Several have grown more rapidly in diameter and
almost as fast in height as native conifers. They hold
promise as Christmas trees because of their soft, dark
blue-green foliage. They-have been crossed successfully
and the
with Himalayan white pine (P. griffithii MCCLEL.)
hybrids have grown rapidly. Thus, there is also the possibility that P. strobijormis can be involved in the development of fast growing timber types of trees.
The present experiment is a continuation of the work
started by STEINHOFF
and ANDRESEN, for the purpose of
studying Christmas tree, ornamental, and timber possibilities of these species.

and the seedlings were grown there for 2 years. A detailed
description of the methods and results of that experiment
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is contained in a publication by STEINHOFF
The seedlings were transplanted to nurseries in southern
Michigan and eastern Nebraska in 1963.
Two permanent plantations were established in southwestern Michigan and one in eastern Nebraska with 2-1
stock in April 1964. These plantations contain trees from
51 localities. All follow a randomized complete block
design with 1-tree plots and a 2.2 X 2.2 meter spacing.
Each plantation is surrounded by a single row of trees of
a fast-growing Arizona origin. Details of the plantations
are as follow.
W. K. Kellogg Forest near Augusta, Kalamazoo County, Michigan:
20 replicates. Steep south and east slopes with a gravelly

-

loam soil derived from glacial till. Trees planted in plowed
furrows and sprayed immediately with simazine; furrows resprayed in 1965 and 1966 with directed sprays of amino-triazole
and simazine.
Fred Russ Forest near Dowagiac, Cass County, Michigan: - 60 miles
southwest of Kellogg. 10 replicates. Level ground with a sandy
loam soil. Trees planted in 2-foot strips which had been sprayed
with amino-triazole the autumn before planting and which were
sprayed with simazine immediately after planting.
Horning State Farm near Plattsmouth, eastern Nebraska: - 5 replicates. Gently sloping north aspect site with a site-loam soil
derived from loess. Trees planted in cultivated strips sprayed
annually with simazine.

The climates are nearly similar at the two Michigan
forests but the Kellogg site is more protected from wind

Materials and Methods
STEINHOFF
and ANDRESEN
assembled seed from many
natural stands of both species (Figure 1). The stands were
scattered from southern United States to southern Canada.
The seed was sown in an East Lansing nursery in 1961
I) The authors are respectively Professor of Forestry, Michigan
State University, East Lansing; Forester, Wyoming State Forestry
Division, Cheyenne; Project Leader, Rocky Mountain Forest and
Range Experiment Station, Lincoln, Nebraska; Research Geneticist,
Forestry Sciences Laboratory of the U.S. FOreSt Service, Moscow,
Idaho; and Chairman, Dept. of Forestry, Southern Illinois University, Carbondale. This study is Part of the NC-51 project "Improvement of Forest Trees through Selection and Breeding" supported in Part by regional research funds from the U.S. Dept. of
and J. N. BRICHT
Agriculture. We are indebted to W. A. LRMMIEN
of the W. K. Kellogg and Fred Russ Forests for plantation measurements and maintenance. The original nursery experiment was
supported in Part by National Science Foundation Grant G-15879
and a grant from the American Museum of Natural History. Approved for publication as Journal Article No. 5110 of the Michigan
Agricultural Experiment Station. - KUNCtranferred to Southerii
Illinois University since the manuscript was submitted.
STEINHOPP,
R. J. and J. W. A NDRESEN : Geographie variation in
Pinus flexilis and Pinus strobiformis. Silvae Genetica 20, 1971.
Additional information is contained in STEINHOPF'S Ph. D. thesis
submitted in 1964 to Michigan State University.

Figure I. - Natural range (shaded) of Pinus flexilis (Colorado,
Utah and northward) and P. strobiformis (Arizona, New Mexico,
Texas) and location of seed collections used in the present experiment (circles). Dashes indicate approximate racial boundaries
in P. flexilis; plusses indicate approximate boundary between
species.

