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Abstract .--Two-year-old green ash seedlings from 32 provenances
covering 14° of latitude and 32° of longitude in the United States
and Canada were outplanted in central Maine. After 4 growing seasons
in the field, average survival was 96%. Height varied significantly
among provenances, ranging from an average of 98.0 cm for trees from
Iowa and eastern Missouri, to 33.2 cm for trees from a provenance in
southern Missouri. Trees from the Ohio River valley region generally
sustained the most winter damage, while those from other areas
suffered little injury due to cold.
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Green ash ( Fraxinus pennsylvanica Marsh.) is widely distributed throughout
eastern North America. Natural stands are usually confined to bottom lands,
but green ash has been successfully planted on upland soils throughout the
Great Plains (Fowells 1965) .
Early provenance tests, which covered relatively small geographic areas,
revealed that green ash seed sources differed in phenology, growth rate, and
resistance to drought and winter cold (Wright 1944, Meuli and Shirley 1937).
The rante-wide study upon which this report is based was designed to provide
a more comprehensive understanding of geographic variation in green ash.
METHODS
Seed collections from 2 to 4 mother trees at each of several locations
throughout the United States and Canada were assembled by Kim Steiner at Pennsylvania State University. In May 1978, 1-1 seedlings from 32 of these green
ash provenances, as well as 2 provenances of white ash ( Fraxinus americana L.),
were shipped to the University of Maine and outplanted near Augusta, Maine
(Table 1). Trees were planted on a 3.6 m x 3.6 m (12 ft x 12 ft) spacing, with
4 replications of 4-tree row plots.
The planting site is a high, west-facing field with a heavy sod cover.
SimazineR was used prior to planting to remove the grass in a 1-meter circle
around each planting spot. The plantation has been mowed periodically to control grass competition.
Individual tree height to the top of the uppermost live branch has been measured
annually. In addition, the number of trees having dieback of the terminal leader attributable to winter damage was recorded in the spring of 1979, 1980, and 1981.

Table 1.-- Location of seed sources incl uded in
provenance test of green ash .

RESULTS
Survival . After 4 growing seasons in the field, overall survival
averaged 96%. All provenances had greater than 85% survival, except for #177
from southern Missouri which has repeatedly suffered severe winter damage.
Other minor sources of mortality, apart from winter injury, include damage
inflicted by mice, groundhogs, deer, insect oviposition, and mechanical injury.

Growth .--Average height in this plantation was 46.6 cm in 1978, and
78.5 cm in 1981 (Table 2). Mean height of provenances in 1981 ranged from 98.0
cm for trees from Iowa and central Missouri (#469 and #425), to 33.2 cm for trees
from southern Missouri (#177). Differences in height among provenances were
highly significant (Table 3) .
Table 2.-- Percent of mean plantation height, and percent of trees
with winter dieback (averaged over 3 years), for green
ash provenance test at Augusta, Maine .

Table 3.-- Analysis of variance for total height in 1981 .

Mean height in 1978 was negatively correlated with latitude of the provenance (r = -.79**; Table 4), but this relationship has decreased with time
and may be reversing itself, since growth of the terminal during 1981 was
positively correlated with latitude (R = .44*). Earlier provenance tests of
green ash in the Northeast found that southern trees were tallest at age 2,
but that at age 13 the tallest trees were from the upper Midwest (Wright 1944,
Santamour 1963).
Table 4.-- Correlations between height and latitude of origin for
trees in the green ash provenance test, Augusta, Maine .

Winter damage .--Trees of most provenances have suffered little
winter dieback, even though the winter of 1980-1981 was unusually cold. The
average number of trees which suffered dieback of the terminal during the
past three winters was less than 10% for most provenances. In general, trees
from the northern part of the range and from the Missouri River drainage area
exhibited little winter dieback, while those from the Ohio and Illinois River
drainages were more frequently damaged. This is probably due to the similarity
of winter temperature ranges in Augusta to those in Nebraska and Iowa, when
compared to the Ohio River region. However, since green ash seed can be dispersed by water (Fowells 1965), the pattern of winter injury might also be influenced by migration along rivers similar to that which Ying and Bagley (1976)
observed in cottonwood ( Populus deltoides Bartr.).
SUMMARY
After 4 growing seasons, green ash seedlings from 32 provenances had excellent survival rates and varied significantly in height. Five of the six
tallest provenances were from the central Plains states. Height after four
growing seasons was not correlated with first-year height. Trees from the
Ohio River valley region were frequently killed back by low winter temperatures,
but other provenances had minimal winter damage.

LITERATURE CITED
Fowells, H.A. (ed.). 1965. Silvics of forest trees of the United States. USDA
Ag. Handbk. 271, Washington D.C. 762 p.
Meuli, L.J. and H.L. Shirley. 1937. The effect of seed origin on drought
resistance in green ash in the prairie-plains states. J. For. 35:10601062.
Santamour, F.S. Jr. 1963. Thirteen-year growth of some green ash provenances
in the Northeast. USFS Res. Note NE-14. 5 p.
Wright, J.W. 1944. Ecotypic differentiation in red ash. J. For. 42:591-597.
Ying, C.C. and W.T. Bagley. 1976. Genetic variation of eastern cottonwood in
an eastern Nebraska provenance study. Silvae Genet. 25:67-73.

