
chromosome arms were found to be significant, and struc- 
tural change by gradual accumulation of small duplications 
has been suggested as an evolutionary process in Pinus, 
despite the extremely strong selection against change of 
length which seems to have prevailed for many millions 
of years. 

Chromosome structure therefore appears to offer a fur- 
ther useful criterion for determining species relationships. 
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Introduction 

Environmental sources of variation in multinodality, 
branching, and forking have long been recognized (cf. DOAK 
1935; STONE and STONE 1943). Some earlier investigators 
postulated that inherent differences in these traits may 
exist among trees (cf. SHAW 1914; DOWNS 1949). Recent re- 
ports have shown this to be the case (FRANKLIN 1965). 

Multinodality, branching, and forking were studied in 6 
wind- and 9 control-pollinated 6-year-old families of 
lodgepole pine (Pinus contorta var. murragana ENGELM.). 
The objectives were: (1) to observe the frequency and dis- 
tribution of branch whorls in young trees; (2) to describe 
the branching and forking habits in young trees; and (3) 
to determine the relative importance of genetic, develop- 
mental, and environmental influences on multinodality, 

*) Based on a thesis submitted by the senior author in partial 
fulfillment of the Degree of Master of Science in Forestry at the 
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branching, and forking. Because of the relatively small 
number of families and the juvenility of the material, the 
results of the study can be applied only to the population 
actually measured. 

Materials and Methods 

Parent Trees 

Six trees were selected to represent extreme and inter- 
mediate phenotypes in branching and forking character- 
istics. All grew in the Lake Tahoe Basin, at an elevation 
of 6,500 feet, near Meyers, California. There were two 
straight, unforked trees with light, flat-angled branches; 
one tree with three forks, and light, moderately flat-angled 
branches; two trees with four forlrs each, and moderately 
heavy flat-angled branches; and one tree with 10 forks, and 
extremely heavy, steep-angled branches. For more detailed 
information on the parent trees, See FRANKLIN (1965), Table 
1, pp. 11. 

Breeding und Nurserg Procedures 

Breeding procedures followed those described by CUM- 
MING and RICHTER (1948). Of the 30 possible controlled cros- 
Ses, all except selfs were attempted in 1957. Control- and 
wind-pollinated cones were collected in 1958. Sufficient 
numbers of seed for the study were obtained from nine of 
the 30 attempted controlled crosses. 

Sowing was done in 1959 in the nursery at the U. S. For- 
est Service's Institute of Forest Genetics near Placerville, 










