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Eastern cottonwood (Populus deltoides BARTR.) is an ex- 
cellent candidate for planting and intensive culture in 
southern bottom lands at  least partly becau,se of its high 
potential for genetic improvement. To realize that potential 
quickly, efficient and reliable clonal tests must be designed. 
The purpose of these tests should be first to select the best 
clones from a large number being observed and then to 
reliably predict how well the selections will perform on 
sites that are likely to be planted. Information presented 
here should help in designing adequate tests. 

If clones are tested on too few sites or for too short a 
time, the merits of the selections may be exaggerated. Test- 
ing on too many sites, however, exhausts resources that 
could more profitably be allocated to other phases of the 
breeding program. Evaluating for too many years prior to 
release deprives growers of potential profits. To decide 
how many sites to test on and for what length of time, a 
breeder must have reliable estimates of genotypic variance, 
genotype X environment interaction variance, and correla- 
tions between measurements taken at  different ages. 
Environment is meant here to include both site and weath- 
er  conditions. 

Genotype X environment interactions in cottonwood 
have been studied. FARMER (1970) found significant inter- 
actions for growth characters and wood properties. CURLIN 

(1967) found strong clone X fertilizer interactions for 
height, diameter, and volume, but not specific gravity. 
FARMER and WILCOX (1968) did not find significant clone X 
site interaction for height, diameter, or specific gravity 
in 1-year-old cottonwood. Significant interaction was 
found in field studies by RANDALL and MOHN (1969) and 
MOHN and RANDALL (1973) on two sites near the ex- 
tremes of cottonwood productivity for the lower Mississip- 
pi Valley. In both studies, one site was typical of those 
where cottonwood is comrnercially grown and the other 

was marginal at  best for cottonwood production. Estimates 
of genotype X site interaction, therefore, may have been 
near maximum. Effects of planting site and year were not 
combined as they are in the present study, however. 

Few studies have been published about genotype X 
planting year interaction. MOHN and RANDALL (1973) 
found no clone X planting year interaction in cottonwood 
for either 3-year height or diameter. 

In the current study, each planting was made in a dif- 
ferent year, thus completely confounding site and planting 
year. Cottonwood site index (30-year base) for the three 
test sites ranged from 90 to 122. All would be acceptable 
for commercial planting. 

Methods 

The three environments for Ihe study were Wickliffe in 
Ballard County, Kentucky, planted in 1965; Morrison in 
Hickman County, Kentucky, planted in 1966; and Conran 
in New Madrid County, Missouri, planted in 1967. At each 
location 50 clones were planted, but not all were common 
to each location. Some clones were omitted from the ana- 
lysis due to poor survival. Thirty-two cslones which were 
common to the three plantings are considered in the cur- 
rent analysis. These include a number from the USDA 
Forest Service breeding program at Stoneville, Mississippi, 
and from the Armstrong Cork Company program at  Wick- 
liffe, Kentucky. 

Two ramets were planted per plot at a 10- by 10-foot 
spacing. Plots were replicated four times at  each location 
in randomized complete block designs. Unrooted 20-inch 
cuttings were planted in February or March. Planting and 
cultural procedures outlined by MCKNIGHT (1970) were fol- 
lowed. Height, diameter, and specific gravity were meas- 
ured a t  the times shown in Table 1. 

Table 1. - Ages at which characters were measured. 

l)Associate Silviculturist at the Southern Hardwoods Laboratory, 
which is maintained at  Stoneville, Mississippi, by the Southern 
Forest Experiment Station, USDA Forest Service, in cooperation 
with the Mississippi Agricultural and Forestry Experiment Station 
and the Southern Hardwood Forest Research Group. 

Plant Geneticist, Institute of Forest Genetics, Southern Forest 
Experiment Station, USDA Forest Service, stationed at  the South- 
ern Hardwoods Laboratory, Stoneville, Mississippi. 

Character 
Planting site and age 

Wickliffe Morrison Conran 

Y ears 

Height 1, 2, 3, 5 1, 2 1, 3 
Diameter 3, 5 2, 4 3 
Specific gravity 5 4 3 

Table 2.-Mean (X), e r r o r  var iance (U2), i n t e r a c t i o n  var iance (u2 ) , gene t i c  var iance (U'), h e r i t a b i l i t y  (h2) 
gn 

and genotypic gain  (AM/x) f o r  he igh t ,  d iameter ,  and s p e c i f i c  g r av i ty  f o r  combined d a t a  over 

t h r ee  s i t e s  and averages f o r  s i n g l e  s i t e s .  

- 
X o2 u2 u2 h 2  AM/%? 

gn 
Data i n  SrouP - .  

Combined Combined Combined Combined Average Combined Average Combined Average 

Height ( f e e t )  21.98 5.56 1.45 2.26 3.70 .24 .38 9 12 

DBH ( inch)  3.10 .33 .ll .21 .33 .33 .47 2 1 2 1 

Spec i f i c  g r av i ty  .34 .00016 .00001 .00030 .00031 .63 .72 8 8 

l )ne igh t  was measured a t  ages  3 ,  2 ,  and 3 y e a r ~ ~ r e s p e c t i v e l y  a t  Wick l i f f e ,  Morrison, and Conran. 

' ) ~ i a m e t e r  and s p e c i f i c  g r av i ty  were measured a t  ages 5 ,  4 ,  and 3 yea r s j r e spec t ive ly  a t  Wickl i f fe ,  Morrison, and 
Conran . 
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