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Summary. Germination trials of three
seedlots were conducted over a temperature gradient for 14 days to determine the optimal germination temperature for the Black-eyed Susan
(Rudbeckia fulgida Ait.). The optimal
germination temperature for R. fulgida seeds was 30 ± 1C. All three
seedlots began germination (radicle
emergence) on the second day at
30.2C. By day four, all seedlots surpassed 50% germination, with three
seedlots germinating 53%, 52%, and
73%. Mean germination percentages
were higher between 28.3 and 32.6C
than at temperatures above or below
this range. Significantly higher germination percentages and enhanced germination rates attained at the elevated
temperatures may save time, cut production costs, and decrease exposure
to detrimental pre-emergent pathogenic fungi.

R

udbeckia fulgida Ait., the
Black-eyed Susan, is a summer-flowering herbaceous
perennial popular in urban landscapes
due to its heat tolerance, resistance to
powdery mildew, ornamental qualities, and long season of bloom. However, this member of the A s t e r a c e a e
family is difficult to germinate and
displays variable germination rates.
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Current germination recommendations for R. fulgida vary considerably.
Suggested germination regimes include
21 to 24C for 14 to 21 days (Nau,
1989; Ohio Cooperative Extension
Service, 1989). Official germination
requirements for R. fulgida have not
been established (Assn. of Official Seed
Analysts, 1990). The time necessary
for germination delays production
schedules and leads to additional production costs. The objective of this
study was to determine the optimal
germination temperature of R. fulgida.

Thermogradient trials
Experiments were conducted to
determine the optimal temperature
range for germination of R. fulgida.
Three seedlots, from different seed companies, designated A, B, and C, were
used in this study. Seedlots A and B
were collected in 1987 and 1990, respectively, from Switzerland, while C
was collected in 1989 from Germany.
A thermogradient table (model
DB 2000, van Dok &de Boer bv, Enkhuizen) was used to create a gradient
of 10 temperatures. Three individual
studies were conducted. The temperature gradient for trial 1 was: 29.9,
29.5, 28.2, 27.0, 26.1, 24.9, 23.8,
22.6, 21.4, or 20.0C. After trial 1,
germination results indicated the germination plateau had not been reached;
thus, the temperature range was expanded for trial 2: 35.4, 33.4, 31.9,
29.8, 28.0, 26.4, 24.4, 22.6, 20.8, or
18.8C. The widened range identified
the germination plateau for trial 3:
32.6, 31.7, 30.7, 30.2, 29.3, 29.1,
28.3, 27.8, 27.2, or 26.6C. Daily germination counts were taken for 14 days.
Thermogradient trial 1 consisted
of three replications of 20 seeds for
each seedlot at each of the 10 temperatures; trials 2 and 3 consisted of four
replications of 50 seeds for each seedlot
at each of the 10 temperatures. Seeds
were placed on an 8.7-cm circle of blue
blotter paper (Anchor Paper, St. Paul,
Minn.) in 100 × 15-mm polystyrene
petri dishes. The blotters were moistened initially with ≈ 7.5 ml of distilled
water, kept moist, and checked daily.
Germination was defined as radicle
emergence, and recorded when radicle
protrusion reached 2 mm. Seeds were
kept in darkness on the thermogradient
table except when moistening the substrate and taking germination counts.
Data were analyzed by analysis of variante and mean separation ( LSD at P =
434

0.05) by the F test. Due to few differences in seedlots, germination data
were pooled and regression analyses
were conducted.
Germination results of thermogradient trial 1 indicated the maximum germination plateau had not been
reached because germination was continuing to increase up to 29.9 (Fig. 1).
Adefinite increase, plateau, and subsequent decline in R. fulgda seed germination was observed as the temperature increased to 35.4C (Table 1, Fig.
2). Seedlot A exhibited the highest
mean germination (90%) at 31.9C.
There were no significant differences
in germination response in the range
from 29.8 to 33.4C. Seedlots B and C
showed no significant differences in
germination over the temperature
range of 28.0 to 33.4C. If the seedlots
are viewed as a group, the temperature
range in which no significant differences in germination occurred was 28.0
to 31.9C. Current recommendations
for R. fulgida seed germination suggest placing seeds in the light at 21 to
24C for 14 to 21 days. The average
germination across all the seedlots encompassing this temperature range was
only 2% to 27% after 14 days. An
increase in temperature above 22.6C

had a significant effect on germination
response. Data in Table 1 indicate the
high germination percentages (>80%)
were not observed below 28.0C.
In an effort to determine the optimal germination temperature range,
the temperature gradient was narrowed
to 26.6 to 32.6C. Seedlot A had a
germination response of 88% to 93%
over the gradient of 29.3 to 32.6C.
Results show the consistency in germination over the temperature gradient,
even among different seedlots. No significant difference in germination occurred for seedlot B over the gradient
28.3 to 32.6C, and over the gradient
of 27.8 to 32.6C for seedlot C. As a
group, the germination response for
all three seedlots was not significantly
different over the temperature range
of 28.3 to 32.6C. The combined germination trend across the temperature
gradient of 26.6 to 32.6C for the three
seedlots is seen in Fig. 3.
In thermogradient trials 2 and 3,
R. fulgida seeds began to germinate
after 2 days. The speed of germination
at elevated temperatures suggests that
temperature, indeed, is a critical factor
for successful germination of R .
fulgida. On the 2nd day at 30.2C,
seedlots A, B, and C all began to
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gradient table. Nine days at this temperature resulted in 90% and 88% germination for seedlots A and C, respectively. The rapidity of germination at
these elevated temperatures can be
compared to germination at 26.46.
Four days at 26.46 resulted in 42%,
37%, and 52% germination for seedlots
A, B, and C respectively. Seedlot C
exceeded 50% germination on day 4,
while seedlots A and B exceeded 50%
germination on day 8. After 9 days,
seedlots A, B, and C germinated 51%,
53%, and 55%, respectively. Viewing
the seedlots together, the mean times
to germination (MTG) at 26.4, 30.2,
and 31.7C were 4.0, 4.2, and 4.6 days,
respectively (Fig. 4). At 21.4C, a temperature in the range currently recommended in seed catalogs for R. fulgida
germination, the seedlots ranged from
0% to 4% germination after 14 days.
The current recommended temperature of 21C is not sufficient for R .
fulgida seed germination. These studies indicate that the optimal germination temperature range for R. fulgida is
28.0 to 32.0C, with the highest germination at ≈ 30 ± 1C. Higher germination percentages and germination rates
at the elevated temperatures may save
time, cut production costs, and decrease the time seeds are exposed to
detrimental pre-emergent pathogenic
fungi. This finding indicates that recommended germination temperatures
for other genera and species may be
faulty and require additional screening.
Further testing also is needed to determine germination temperature differences for seedlots of a given cultivar and
cultivar variationwithin a given seedlot.
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germinate. After 4 days at 30.2C,
seedlots A, B, and C germinated 53%,
52%, and 73%, respectively. At 31.7C,
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seedlots A, B, and C reached 78%,
58%, and 82% germination within 5
days after placement on the thermo-
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