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Planting the larger seedlings gave better 
survival and growth 

Sweetgum (Liquidambar styraciflua L.) is a 
highly desirable species and its planting 
prospects appear excellent on a wide variety 
of sites. Economic success of these planting 
programs depends on the ability of seedlings 
to survive and grow rapidly with little or no 
cultural treatments. Studies with yellow 
poplar (Liriodendron tulipifera L.), (1,2,3), 
sycamore (Platanus occidentalis L.), (4), and 
northern red oak (Quercus ruba L.) (5), have 
shown that morphological grades (height or 
root-collar diameter) of seedlings are a 
good measure of early growth potential. 
This paper reports the relationship between 
grades of sweetgum seedlings based on 
root-collar diameters, and survival and 
growth in a bottomland plantation. 

Materials and Methods 
Open-pollinated seeds were collected in the 

fall of 1962 from sweetgum trees growing 
near Athens, Georgia. Seedlings (1-0) from 
nine parent trees were graded into four 
diameter classes as follows: 

These seedlings were planted in the spring 
of 1961 at a spacing of 6 feet by 6 feet on a 
cleared and harrowed bottomland site in 
Greene County, Georgia. Experimental 
design was split-plot with parents assigned 
to whole plots and root-collar grades 
allotted at random to the four subplots. 
Whole plots were randomly assigned in 
two blocks. The square subplots contained 
25 measurement trees surrounded by trees of
similar size and parentage. There was no 
cultivation or fertilization after planting. 
Herbaceous competition in this plantation 
during the first 2 years was not severe, 
probably because the site had been 
intensively prepared. Total height and 
survival were recorded after 1, 2, 3, 5, and 
7 years. 

Results
Grade 1 seedlings grew significantly better 

(1-percent level) than grade 3 or grade 4 
seedlings (figure 1). There was no statistical 
difference in growth between grade 2 and 3 
seedlings. The growth response of the various 
grades became evident after the first growing 
season and continued through age 7. At age 
7, trees from the largest seedling grade 
averaged 6.4 feet taller than trees from the 
smallest seedling grade. Growth differences 
expressed to date will probably continue for 
some time. 

Seedling survival after 7 years was 100 
percent for seedling grades 1 and 2, 98 
percent for grade 3, 88 percent for grade 4. 
Survival of grade 4 seedlings was 
significantly poorer at the 

1-percent level than that of larger 
seedlings. Most of the seedling losses 
occurred during the first growing season. 

Total tree height of the nine families 
ranged from 12.4 feet to 20.2 feet after 7 
years. Neither the variation in height 
between families nor the family-grade 
interaction was statistically significant. 
Survival of the nine families ranged from 
82.5 percent to 99.5 percent. Differences in 
survival between families were significant. 

Although this study was restricted to a 
single overflow bottom in the Piedmont, 
these findings may he applicable to other 
sites. Morphological grades of sweetgum 
seedlings were a direct measure of 
subsequent success. Large seedlings 
survived and grew 



(Continued from page 1) 
better than small ones. We recommend 
planting sweetgum seedlings with root-collar 
diameters greater than .25 inch. 
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(Continued from page 4) cedure had
no significant effect on survival at any- age. 
However, from the second to the tenth year 
both terminal growth and total heights were 
statistically different, usually at the 0.1 
percent level or better,  with considerable 
and obvious benefit from cultivation. Ten 
years after planting, the trees  on the 
cul t ivated s i te  were about 12.6 percent 
ta l ler  than those of noncultivated sites. 
This is in accord with other studies of
spruce planting (1, 4, 5). 

Therefore, in view of the minor cost, 
there would seem to be considerable benefit 
from pre-planting 

cultivation on old-field sites for the planting 
of white spruce. 
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