


MATERIALS AND METHODS

Seed was collected by a number of collaborators and sent to
Steiner for processing. After one year's storage, we received seed
which represented 33 provenances with 4 mother trees per provenance
(Table 1; Figure 1). Weight of seed was determined for 100 seeds
per seed lot. First-year greenhouse germination of several sources
had been quite low and it was recommended that we should expect a
minimum of 16% germination from some seed lots.

Half-sib seed lots were divided into three replications, soaked
for 24 hours, and then put into plastic bags. Seeds were stratified
for 40 days at 35-40° F. prior to planting.



Figure 1.--Location of sweetgum seed sources.

Seeds were sown on May 7-8, 1979, in 3k-foot-long rows across
the standard seed beds. Approximately 100 seeds were planted per
family per replication. Families were planted randomly in each
replication, with 8 inches between rows. Seed was covered with1/4
 inch of sand. As each replication was completed, the bed was
rolled with a hand drum roller, mulched with straw to a depth of
approximately two inches, and watered. Germination began within two
weeks of sowing, and the mulch was then removed.

By the end of the second week it was obvious that differential
germination was occurring. Germination counts were initiated on May
25th, and for the next five weeks, counts were made at approximately
weekly intervals, varying slightly as time, distance, and weather
allowed. The last germination count was made on July 3, 1979, when
germination was virtually complete.



Nursery culture was that which. was normally carried out for
other hardwoods and was performed in rotation with other beds.
Seedling growth and development is, therefore, what might be
expected under standard nursery conditions, with one exception:
The predicted germination rate was much lower than the actual
germination and consequently the seed beds were far too dense,
i.e. approximately 50 seedlings per square foot instead of the 10
desired.

Seedling height was measured on November 6, 1979. Selection
of seedlings for measurement was done methodically, starting six
inches from the edge of the bed and measuring the tallest seedling
in each 3-inch space across the bed. Leaf color was observed„. but
there were no detectable color variants by mother tree.

RESULTS

Average seed weight by provenance varied from 3.9 to 6.6 mg per
100 seeds. Individual family weights varied from 1.5 to 7.6 mg per
100 seeds. Germination began less than two weeks after planting
and was essentially complete in five weeks. Generally, the earliest
germination occurred in the sources from western Tennessee and the
lower Ohio River valley. The most  complete germination occurred in
the Pennsylvania and New Jersey sources in the east, and in several
scattered provenances  in the western part of the range. The prov-
enances which germinated earliest were not necessarily those which
had the most complete germination (Table 2). Differences in

Table 2.--Percent germination of selected provenances on May 25,
compared to total percent germination on July 3. The value of
Spearman's rank correlation for germination on these two dates is
0.21*, indicating a low, but positive, correlation.

cumulative germination among provenances and families were highly
significant on all six observation dates. Germination percent at
each date varied directly with seed weight, but the size of the
correlation decreased with time (Table 3).



There is an interesting relationship between height at the end
of the growing season and the weekly germination percentages. The
correlation between height and percent germination is highly signi-
ficant for the first two weekly counts, significant at the .05 level
the third week, and becomes non-significant thereafter. Average
height of provenances is also positively correlated with seed weight.

Analysis of variance indicates that differences in height among
provenances and families are highly significant, with the Tennessee
provenance 549 being the tallest at 45.9 cm, followed by Mississippi
229 at 45.8 cm. The Pennsylvania 285 provenance has the shortest
seedlings, 28.6 cm, and Missouri 245 is the next shortest provenance,
averaging 29.2 cm. Partitioning the sums of squares shows that 40%
of the variation is attributable to provenance, 25% to family
differences, and the remaining 34% is in the error term (Tables 4
and 5).



DISCUSSION

While we recognize that seedbed data is generally a weak
•selection tool, it is important as a basis for future evaluations,
and can provide some estimate of the amount of variation present
in a species.

Seed weight varied considerably among sources. Generally the
variation within provenances was less than that among provenances,
but in a few cases within-source variation was large, e.g. Georgia
provenance 033 and Tennessee provenance 137. One might suspect that
the low seed weights of some families in these provenances was due
to empty seed, but germination percentages for the families in;
question was usually average or above.

The positive correlation between early germination and height
was not surprising, since early germinators probably have a longer
growing season, but the fact that the correlation became non-signi-
ficant as germination reached the maximum suggests that total germi-
nation percent has little relationship to first-year height. The
relationship between seed weight and germination is also interesting.
The heaviest seed lots tended to germinate most rapidly, but not
necessarily most completely. The correlation between seed weight
and first-year height supports the generalization that seedling
height is strongly influenced by seed weight in sweetgum, as it is
in white spruce and slash pine (Burgar 1964; Shoulders 1961).
Plantations established using the seedlings from this study will
provide information about the degree to which differences in seed
weight and early germination may affect height at later ages.

The significant variation in height among provenances is
important for breeding programs, but this variation does not appear
to be related to the latitude of the seed source. The tallest
provenances are those from the Mississippi valley region and the
lower Ohio valley. The large component of variance due to provenance
is in agreement with Sprague and Weir's (1973) finding that fourth-
year sweetgum height differences among stands are greater than
differences due to mother trees within stands. If this pattern of
variation persists at later ages, selection for growth rate should
be based on the identification of superior provenances and the
selection of outstanding trees within these provenances.

SUMMARY

Differences in germination due to provenance and to mother
tree were significant for each of six observation periods during
the germination season. Seedlots having high early germination do
not necessarily have high total germination. Percent germination
is positively correlated with seed weight. First-year height is
positively correlated with seed weight and with rapid germination.



Both mother tree and provenance have significant effects on seedling
height, but the component of variation due to provenance is larger.
Neither first-year height nor percent germination is correlated with
latitude or longitude of the seed source.
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