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Genetic Variation Among Open-Pollinated Progeny of Eastern 
Cottonwood 

By R. E. FARMER, Jr.l) 

(Received for publication November 8, 1968) 

Improvement programs in eastern cottonwood (Populus 
deltoides BARTR.) are most frequently designed to produce 
genetically superior clones fcr direct commercial use. This 
paper describes a progeny test to assess genetic variability 
on which selection might be based. 

Methods 

Open-pollinated seed was collected in 1963 from 81 trees 
in natural stands along the Mississippi River between 
Clarksdale and Vicksburg, Mississippi. Twenty-nine of the 
trees were chosen for outstanding growth and form; the 
remaining 52 were randomly selected. Seeds were cleaned, 
then stored at  38O F and 25 percent relative humidity until 
sown on August 5. They were sowr, in subirrigated plant 
bands filled with a mixture of equal parts of sand, peat, 
and loam. In late August, seedlings were thinned to six 
per band, and two bands per family were transplanted to 
each plot in a nursery experiment that followed a 9 X 9 
balanced lattice design with 10 replications; this design 
was carried into the outplanting. 

Plants were lifted from the nursery in late February 
1964, pruned to an 8-inch top, and bar-planted in the field 
with 2 inches of stem above the soil surface. A field plot 
consisted of a row of six trees randomly chosen from each 
nursery plot. Spacing was 4 X 4 feet. A two-row border 
was planted around the test site. The soil was Commerce 
loam underlain in some places by lenses of heavier soil. 
The trees were cultivated during the first growing season, 
and in the second growing season were irrigated twice in 
late summer. Survival averaged 97 percent. 

Total height was recorded after the 1964 and 1965 grow- 
ing seasons; diameter at 1 foot above soil surface was re- 
corded in 1965. Incidence of leaf rust (Melampsora medusae 
THÜM.) was recorded for each plant in late October 1964. 
A rating of 0 indicated no rust W-hile a 5 indicated heavy 
infection (100 percent of leaf surface covered with sori). 
Distribution of ratings was normal. Foliation date - the 
day on which the first leaves were % inch out of buds - 
was recorded on four replications in 1965 and 1966. 

I )  This study was completed while the author was on the staff 
of the Southern Hardwoods Laboratory, which is maintained at  
Stoneville, Mississippi, by the Southern Forest Experiment Station, 
USDA Forest Service, in cooperation with the Mississippi Agri- 
cultural Experiment Station and the Southern Hardwood Forest 
Research Group. He is now Plant Physiologist, Forest Tree Im- 
provement Section, Division of Forestry Development, Tennessee 
Valley Authority, Norris, Tennessee. 

Specific gravity of 8-inch-long stem sections from two 
trees per plot in 10 replications was determined by the 
maximum-moisture technique (SMITH 1954). Fiber length 
determinations (based on measurement of 50 fibres per 
sample) were made from samples taken adjacent to the 
cambium of two trees per plot in six replications. 

Plot means were units in appropriate variance analyses 
of height, diameter, Melampsora rust rating, and foliation 
date (expressed as days from February 28 to foliation). In 
lattice analyses effective error mean square and adjusted 
treatment mean square (COCHRAN and Cox 1957) were used 
in calculation of variance components. Within-plot vari- 
ances for final height and diameter in 1965 were calculated 
for each plot. Estimates of within-plot variance for 1964 
height, foliation date, and rust ratings were computed from 
data on individual trees in every tenth plot. 

Individual-tree values were used in the analyses of fiber 
length and specific gravity. Plot means for specific gravity 
were also analyzed as for a lattice design, in order to 
determine the relative efficiency of the design with re- 
spect to this character. Efficiency of the lattice design re- 
lative to randomized blocks was determined with proce- 
dures outlined by COCHRAN and Cox (1957). 

Forms of variance analysis were: 
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Phenotypic and genetic correlation coefficients based 
on analyses of covariance were computed for diameter 
versus foliation date and diameter versus wood properties. 
A rank correlation analysis was used to study changes in 
family height rankings over time. 

Results 

Variation among families was statistically significant 
(0.05 level) for all characters measured. Summaries of 
means and variance components are given in Tables 1 und 
2. Final mean family heights ranged from 14.5 to 17.7 feet, 
and diameters ranged from 1.4 to 1.9 inches. Mean heights 






