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Inheritance and Correlation of Growth Characters in Populus deltoides 
By C. A. MOI-IN~) and W. K. RANDAIL*) 

Introduction 

Since unrooted cuttings rather than seedlings of eastern 
cottonwood (Populus deltoides BARTR.) are usually planted 
for timber production in the Lower Mississippi Valley 
(MCKNIGHT, 1970), replicated clonal tests are ideally suited 
for selecting superior genotypes for planting there. These 
tests cannot be adequately designed without phenotypic 
and genetic correlations between measurements made 
over time and estimates of total genetic variance and 
covariance. The few data published to date have been 
based on first- and second-year measurements (WILCOX and 
FARMER, 1967; FARMER and WILCOX, 1968). We report here 
figures gathered over six growing seasons in a replicated 
clonal test. 

Materials and Methods 

Clones were taken randomly from a natural stand of 2- 
year-old seedlings near Rosedale, Mississippi (Bolivar 
County). For the test, unrooted cuttings from these clones 
were planted at 9- by 9-foot spacing on a recently cleared 
site near Stoneville, Mississippi. The soil was a Sharkey 
clay, which BROADFOOT (1960) described as marginally suit- 
able for cottonwood in the Mississippi alluvial plain. De- 
tails related to establishment were given by WILCOX and 
FARMER (1967). 
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The test design was a randomized complete block with 
six replications, 49 clones, and single-tree plots. Data col- 
lected after 1 and 2 years were analyzed on the basis of 
this design and reported by WILCOX and FARMER (1967). 
Mortality and damage to trees by the end of six growing 
seasons led to the restriction of current analyses to 38 
clones in five replications with no missing plots. The fol- 
lowing variables were examined: 

1-4. Total height after one, two, three, and five growing 
seasons. 
5-6. Height growth in the second and third growing sea- 
sons. 
7-11. Diameter at  1 foot after one and two growing sea- 
sons and at  4% feet after three, five, and six growing 
seasons. 
12-13. Diameter increment in the second and sixth grow- 
ing seasons. 

All heights were measured to the nearest 0.1 foot with 
the aid of a pole, and diameters were measured to the 
nearest 0.1 inch. 

Following analysis of variance, the clone and error 
variance components were estimated from the mean Square 
for all variables. Ratios of genetic to phenotypic variance 
(broad-sense heritability) and their confidence limits were 
calculated from two formulas: 

r MS,F, 
where K, = - 

MS1 + MS, (r-1) F, 






