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Investigations into the usiefulness of triploid aspen2) in 
tree improvement work began with the Swedish discovery 
of a clone of large European aspen (Populus tremula L.) by 
NILSSON-EHLE (1936) and the determination by M~NTZING 
(1936) that these trees possessed three sets of chromoso- 
mes. Subsequent intensive searching by JOHNSSON (1940, 
1955) resulted in the location of a number of additional 
triploid individuals in Sweden. 

Since these earliest discoveries, studies involving triploid 
aspen have been reported by a number of researchers in- 
cluding SARVAS (1958) in Finland, SEKAWIN (1951) reviewing 
work underway in Russia, and VAN BUIJTENEN, et al. (1957, 
1958) in the United States. 

The triploid quaking asperi (P. tremuloides MICHX.) 
clones reported by VAN BUIJTENEN, et al. (1957, 1958), like the 
European triploid aspen, have been of considerable in- 
terest to the pulp and paper industry. This interest stems 
primarily frcm the growth rate advantage usually ob- 
served for the triploid trees. Wood quality and pulping 
studies have also demonstrated that triploids from the 
Lake Stiates have slightly higher specific gravity, similar 
levels of cellulose and lignin, aad fibers 26% longer and 
10% wider than neighboring diploid trees. 

Since these earlier described Lake States discoveries, 
additional triploid clones have heen located in Upper 
Michigan, oll Barrie Island3) in Lake Huron, in central 
Wisconsin, and in the Riding Mountain National Park4) 
west of Winnepeg, Manitoba. The most recent triploid 
discovery shcwn in Figure 1 is located in west central 
Wisconsin and was brought to the autihor's attention by 
Forester RICHARD D. LINDBERG of the Wisconsin Conserva- 
tion Department. This tree is of particular interest as it is 
the largest quaking aspen on record in the state of Wis- 
consin. When measlured in 1961 the tree was 96 feet tall, 
ihad a d. b. h. of 26.4 inches, and was 68 years old. 

The natural variation encountered in wood, pulp, and 
morphological characteristics results from the combined 
influence of genetic and environmental factors. Knowl- 
edge of the relative influence of these factors is of basic 
importance. The experimental approach used to study na- 
tural variation and to separate the genetic and environ- 
mental influences hinges on the use of the variation within 
the clones as an estimate of environmental influence. 
Most aspen stands presently under management are of 
sprout origin. Trees arising as sprouts from the roots of 
a single tree are identical in genetic make-up and are 
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L) Triploid aspen are trees that have three sets of chromosomes 
(3n = 57) as contrasted to the normal diploid individuals which 
have two sets of chromosomes. 

Reported and sampled by A. G.-RACEY of Ontario Paper Com- 
pany Limited. Chromosome numbers verified by The Institute 
cf Paper Chemistry. 

') Located by J. S. JAMESON and reported by C. C. THOM~ON of 
the Canadian Department of Northern Affairs and National Re- 
sources. Chromosome numbers were verified by The Institute of 
Paper Chemistry. 

called a clone. The variation found between trees of the 
Same clone is environmentally caused, whereas differences 
lbetween clones are due both to heredity and environment. 
Whithin-clone and between-clone differences can be cal- 
culated by using a standard analysis of variance procedure 
on the measurement data. By comparing the within-clone 
and the between-clone variation, approximate estimates 
of gross heritability can be made. 

The study descrilbed in this article was established to 
obtain information on natural variation of triploid clones 
and at  the Same tlime obtain estimates of gross heritability 
of a number of wood, fiber, and morphological characteris- 
tics. 

Methods and Material 

Four triploid clones located in the Bruce Crossing area 
of Upper Michigan were selected for use in this study. The 
Sour clones were growing on heavy red clay soils common 
in that area and were located geographically within ap- 
proximately 10 miles of each other. Triploid clone no. 2 is 
a female clone while clones 1, 3, and 4 are male clones. 

The first phase of this study consisted of selecting five 
trees from each clone and characterizing the trees as to 
igrowth and morpholagy. The growth measurements ob- 
tiained included height, diameter at breast height, form 
factor, crown size, an$ age. Morphological properties in- 
cluding straightness of stem, branch angle, natural prun- 
ing, and leaf size were also measured. 

Four 10-mm. breast-high increment cores were taken 
from each tree and used in obtaining specific gravity and 
fiber length information. Fiber length data on the incre- 
ment cores were obtained by subdividing the four cores 
into five-yeai age intervals, compositing the portions of 
the core of comparable age and measuring 100 fibers in 

Figure 1 . - Chromosome counts On the largest quaking aspen in 
Wisconsin confirmed the tree was a triploid. 
















