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Species: Penstemon digitalis `Husker Red'
Common Name: Bearded Tongue
Editor's note: Michigan State University and GREENHOUSE GROWER
bring you our third series on forcing perennials to flower.
by EMILY CLOUGH, ARTHUR
CAMERON, ROYAL HEINS, and
WILL CARLSON

HE Penstemon genus has
more than 250 diverse
species that include small
woody shrubs as well as
herbaceous perennials. Most are
native to the western United States
and Mexico and are excellent
choices for gardeners in dry regions because the plants prefer
PENSTEMON DIGITALIS
alkaline soil, low humidity, and
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full sun.
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derived from Mexican species)
and have developed several that
are more amenable to a wetter
climate: P. hartzvegii, P. gentianoides, P. campanulatus, and P.
isophyllus. A Penstemon species
native to the eastern half of
North America, from Maine to
Texas, that enjoys wetter climates is P. digitalis.
In 1976, a P. digitalis that was
growing in a garden in Hardy,
NE, had typical white flowers
and red leaves and stems. From Figure 2. When P. digitalis 'Husker Red'
plants were grown without cold
this plant, Dale Lindgren of the
treatment under a 16-hour photoperiod
University of Nebraska-Lincoln
provided by high-pressure sodium
collected seeds and selected
lamps, 50% flowered.
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Figure 1. The red stems and red-tinged
leaves contrast nicely with the bright white
flowers of Penstemon digitalis 'Husker Red:
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deeper pigmentation. After two
years of selection, a single
seedling was chosen, propagated,
and evaluated at several locations.
This selection was named 'Husker
Red' after the university's nickname and the color of the foliage.
Its small white flowers with purple lines inside the throat of the
corolla contrasts with its bur-
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PENSTEMON DIGITALIS

A New Standard In The Industry

'HUSKER RED
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Over 500,000 quality tests since 1990

I
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Developed after years and years of rigorous testing,
OASIS" Grower Products' quality assurance index—
H1Q500K—guarantees that the highest quality standards
are met in the manufacture of all of our products.

Figure 3a. Flowering time decreases
as cold-treatment duration increases.
These plants received three weeks of
cold treatment at 41°F (5°C) and
flowered in 11 weeks.

HIQ500K—which covers a variety of quality assurance
measurements such as saturation time, density, dimensions, cell strength, pH and electrical conductivity levels—
is a set of specifications designed to provide optimum

PENSTEMON DIGITALIS
'HUSKER RED.
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90 PERCENT VISIBLE BUD
30 PERCENT FLOWERING

performance and reliability. The quality assurance index
has been developed from more than 500,000 quality tests
on OASIS Grower Products during the past 10 years.

HIQSOOK Means No Dry Spots

• Improved uniformity of rooting
due to media consistency.

Figure 3b. After P. digitalis 'Husker
Red' received a 15-week cold
treatment, it flowered in six weeks.

• Consistency that keeps the
medium evenly moist,
eliminating dry spots and
slow root development.
• Saves labor costs by
eliminating "spot" watering.

gundy red leaves and stems to make
an attractive show in the garden or
in a pot (Figure 1).
HIQ500K assures consistently higher rooting success.

1. Propagation
'Husker Red' does not come true
from seed. Vegetative propagation is
by stem cuttings, division, or tissue
culture.
(Continued on page 34.)

For more information on HIQ500K contact your distributor.
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SMITHERS-OASIS U.S.A. • P.O. Box 118, Kent, OH 44240
800-321-8286 • FAX 800-447-0813
www.OASISGROWER.com
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Penstemon digitalis 'Husker Red' Production Schedule

Table 1.

Growing time

Cultural practice

Temperature

Two weeks

Root cuttings

65°-70°F
(18°-21°C)

Natural daylength

Three to four weeks

Grow in plugs

65°-70°F
(18°-21°C)

Natural daylength

Photoperiod

- OR - Purchase plugs
Nine to 15 weeks

Cold treatment

35°-45°F
(2°-7°C)

Begin forcing

1
72°F (22°C)
Flower in
six weeks

63°F (17°C)
Flower in
eight weeks

86°F (30°C)
Flower in
four weeks

suited for six-inch pots. Larger starting
material, such as field-grown bare-root
plants with several eyes per plant, are
best suited for one-gallon pots.

3. Cold Treatment
Without a cold treatment, flowering
depended on light intensity. In our ex-

PENSTEMON DIGITALIS
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Figure 4. P. digitalis 'Husker Red' is a day-neutral plant. After a 15-week cold

treatment, plants under 10- to 24-hour photoperiods and a four-hour night
interruption all flower at the same time.
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These times to flower
were recorded for plants
grown after 15 weeks
of cold under 16 hours
of light with day extension
from HPS lamps.
From visible bud to flower
63°F (17°C) - 21 days

72°F (22°C) - 15 days
86°F (30°C) - 10 days

2. Plant Size
Juvenility was not a problem for P.
digitalis 'Husker Red' flowering. All
plants that we received in 72-cell plug
trays, with an average of 14 leaves,
flowered following a sufficient cold
treatment. Plants attain a height of 20 to
24 inches (50 to 60 centimeters) and are
Figure 4.

Natural daylength
or nine hours of light in cooler

periments, we grew P. digitalis 'Husker
Red' plants under two different light
treatments. In one experiment, we provided plants a 16-hour photoperiod
using natural light supplemented with
day extension from high-pressure
sodium (HPS) lamps. In another experiment we tested seven different photoperiods, ranging from 10 to 24 hours,
as well as a four-hour night interruption from 10 p.m. to 2 a.m.
In this second experiment, photoperiods were provided with natural light
supplemented with HPS lamps and
day extension from incandescent
(INC) lamps. When the plants were
grown without a cold treatment under
day extension from INC lamps, there
was very minimal flowering (0% to
30%). However, when plants without a
cold treatment were grown under day
extension from HPS lamps, flowering
percentages were higher (50% to 70%,
Figure 2).
Cold treatment has a dramatic influence on flower timing. The plants
that flowered without a cold treatment did so in about 100 days. Plants
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with a cold treatment as short as
three weeks at 41°F (5°C) flowered in
approximately 85 days (Figure 3a). As
cold duration increases, flowering
time decreases. After 15 weeks at 41°F
(5°C), plants flower in about 50 days
(Figure 3b).
Cold treatment also can influence
Figure 5. Plants sprayed with various
PGRs show that height is relative to
control. Bars with the same letter were
not statistically different from each
other. Plants were cooled for 15
weeks, allowed to establish for two
weeks, and sprayed every 10 days for
a total of three applications. The rates
and application frequencies used are
not recommendations, but indicate a
plant growth regulator's effectiveness.

New Products.
New Capabilities.
New Catalog.
Call now for your copy of the
new 2000 TLC Product Catalog

Gallon Pro-Tote

8/4 Pro-Tote

Pio
Vtis•--41111
6" Azalea

plant height. The first time this experiment was conducted, plant height increased from 24 inches (60 centimeters) for plants that had been coldtreated for nine weeks to 31 inches
(80 centimeters) for plants that had
been cold-treated for 15 weeks. When
this experiment was repeated the following year, plant height remained
between 20 and 24 inches (50 and 60
centimeters) regardless of cold-treatment duration.

4. Photoperiod
After a 15-week cold treatment, P.
'Husker Red' behaves as a
day-neutral plant, flowering in about
50 days, regardless of the photoperiod
(Figure 4).
digitalis

4' Azalea
4.5' Geranium

5. Lighting And Spacing
- 40- -
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-
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72 Nova Tray

38 Nursery Tray

TLC POLYFORM, INC.
V

Thermoformed Horticultural Containers
13055 15th Avenue North1 4' Plymouth, Minnesota 55441-4547
Tel. 612-542-2240
Fax 612-542-1709
www.tIcpolyform.corn
Plymouth, Minnesota

• Morrow, Georgia

PS

7
9

As mentioned above, light intensity
plays an important role in flowering
for plants that have not received a cold
treatment. Increased light intensity
also can influence flower number. In
the first year, P. digitalis 'Husker Red'
that was grown under day extension
lighting from HPS lamps had 2 1 / 2
times more flowers than plants grown
under day extension from INC lamps.
But in the second year, the type of
lamp used for day extension did not
influence flower number for P. digitalis
'Husker Red.'

• Phoenix, Arizona

For Details Circle No. 113 on Postcard
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Figure 6a.

Figure 6b.

'HUSKER RED'
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5 WEEKS FORCING

PENSTEMON DIGITALIS
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Figure 6a. Flowering time is shorter at warmer temperatures
than at cooler temperatures. After five weeks, plants grown at
temperatures warmer than 72°F (22°C) are already in flower.
Plants grown at temperatures cooler than 66°F (19°C) are still
only in visible bud.

We found that providing a 16-hour
photoperiod by using day extension
from HPS lamps increased flower
number for several other Penstemon
species as well. Flower number of P.
barbatus 'Elfin Pink' and P. campanulatus 'Garnet Red' was greatly in-

Figure 6b. After seven weeks of forcing, plants grown at
63°F (17°C) are in flower. Plants grown at temperatures
above 75°F (24°C) remain more compact than plants grown
at cooler temperatures.

creased when plants were grown
under day extension with HPS lamps
rather than a four-hour night interruption using INC lamps or a ninehour short day.
During forcing, plants can be spaced
closely together initially, but will re-

quire more spacing as they grow. A
five- to six-inch spacing between pots
should be sufficient for reducing
spread of any disease and for light
penetration into the canopy to prevent
unwanted stretching.
(Continued on page 38.)

Naturally!
I

n nature, survival is based on
fast, effective reactions. When mites,
aphids or powdery mildew threaten
your greenhouse or nursery, strike
mite
quickly with Cinnamite®.
It's a powerful, new tool
in your pest control
arsenal — safe and
easy to apply. By itself, Cinnamite
provides quick knockdown of mites,
aphids or powdery mildew. Combined
with residual products, Cinnamite helps control
these profit-robbing pests quickly and throughout the
season. For fast, effective, natural control of mites,
aphids or powdery mildew ... Ask for Cinnamite.

ai

rnycotecn
(800) 383-4310 • wwwmycotech.com
01999 Mycotech Corporation. Mycotech (logo) is a trademark of, and BotaniGard and
Cinnamite are registered trademarks of Mycotech Corporation. Nemasys is a
trademark of MicroBio Ltd. Always read and follow label directions. D96719GG

Cinnamite'

. 01 .
BotamGa rd

NemasysFor Details Circle No. 53 on Postcard
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6. Media, Fertilization,
And Irrigation
Although in the garden P. digitalis
'Husker Red' tolerates wet climates
and humidity, like their other
Penstemon relatives, they prefer a
well-drained soil. Plants in our experiments performed considerably better

when grown in a porous soilless
medium of sphagnum peat moss,
perlite, vermiculite, and bark compared to a medium with more peat
moss, some perlite, and no vermiculite or bark.
We fertilized at every irrigation
using a fertilizer of 125 ppm N, 12
ppm P, and 125 ppm K, which was
sufficient for plant growth and development. We maintained pH levels between 5.8 and 6.2.

Acme offers two solutions for' air
• distribution throughout the
greenhouse. The Fan-Jet System is a
complete pressurized air distribution
system utilizing plastic tubes for even
' ventilation, heat distribution, and
dehumidification. And, for those
greenhouses that require a circular
distribution system, Acme offers the
economical Horizontal Airflow Fan
(HAF) to keep the air moving
throughout the greenhouse. So, if you
want to increase the performance and
lower disease problems in your growing
environment with improved air
circulation, contact Acme today.

Maximum Pegformance
4LiNifbiimental Control
ACME ENGINEERING & MANUFACTURING CORP.
P.O. Box 978 • Muskogee, OK 74402 U.S.A.
918/682-7791 • Fax 800/382-2263 '
International Fax: 918/682-0134 • www.acmehort.com

7.. Plant Height Control
The natural height of P. digitalis
'Husker Red' is rather tall (up to 24
inches or 60 centimeters), so plants
would benefit from height control. We
tested five different commerciallyavailable plant growth regulators
(PGRs): A-Rest at 100 ppm, Bonzi at 30
ppm, B-Nine at 3,000 ppm, Cycocel at
1,500 ppm, and Sumagic at 15 ppm.
Plants were first cooled for 15
weeks, allowed to establish for two
weeks, and then sprayed every 10
days for a total of three applications
before the first flower opened. All
PGRs except Cycocel controlled
height, but some were more effective
than others (Figure 5).
For example, plants sprayed with
B-Nine attained a height of 15 inches
(38 centimeters), while those sprayed
with A-Rest or Bonzi were both approximately 10 inches (26 centimeters) tall. In comparison, the unsprayed control plants had an average height of 18.5 inches (47 centimeters). Sumagic also controlled height
but slowed development significantly. Plants sprayed with Sumagic flowered about two weeks later than unsprayed plants or plants sprayed with
any of the other PGRs.
The rates and application frequencies that we used in this screen are not
recommendations. They were used
only to determine these PGRs' effectiveness on P. digitalis 'Husker Red.'
8. Temperatures And
Crop Scheduling
Temperature is one of the primary
factors controlling plant development.
At warmer temperatures, plant development occurs much more quickly
than at cooler temperatures. Plants of
P. digitalis 'Husker Red' flower in four
weeks when grown at 86°F (30°C), in
six weeks when grown at 72°F (22°C),
and in eight weeks when grown at
63°F (17°C) (Table 1).
Forcing temperature influences
plant quality as well as flower timing.
For many species, plants grown at
warm temperatures are shorter with
sparse, small flowers, while those
grown at cool temperatures are tall
with many large flowers.
The same is true for P. digitalis
'Husker Red,' although the effect of

For Details Circle No. 1 on Postcard
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temperature on flower number is not
as dramatic as it is for many other
species (Figures 6a and 6b).
Plants grown at 86°F (30°C) were
about 14 inches (35 centimeters) tall
and had about 84 flowers per plant. At
63°F (17°C) plants had an average
height of 20 inches (50 centimeters)

and produced almost two times the
number of flowers that plants produced at 86°F (30°C). In comparison,
when Oenothera fruticosa 'Youngii-lapsley' was grown at 65°F (18°C), plants
had five times as many flowers as
those grown at 86°F (30°C).
Growing P. digitalis 'Husker Red' at
warm temperatures (?_. 75°F [24°C1)
offers another way to control plant
height. Unlike many species, P. digitalis 'Husker Red' grown at warmer

Think Jiffy° Poly-Pales

1. Provide a cold treatment of
nine to 15 weeks at 41°F (5°C) for
rapid flowering.
2. Provide supplemental lighting
of 400-500 footcandles if growing
under low light.
3. Force at temperatures between 75°F and 86°F (24°C and
30°C) for minimal time to flower
'prid height control.

1

" 4. Ship before the first flower
opens.

When You Want Both a
Natural and Systemized
Approach to Growing

New! #440
18- 4" pots

Poly-Paks combine the natural
benefits of growing in
Jiffy-Pots® with the handling
and flat filling efficiencies of
multi pot trays. Pots are
factory loaded into ultra-lite
carrier sheets that use a minimal
amount of plastic yet offer excellent
plant stability, even in
partially empty
flats. They also
inhibit interrooting during
longer term growing
cycles. Poly-Paks are
sized for standard
1020 flats unless
otherwise indicated.

temperatures were more attractive
than plants grown at cooler temperatures, despite the lower flower number since they did remain more compact. We recommend forcing temperatures between 75°F (24°C) and 86°F
(30°C) for minimizing flower timing
and controlling plant height.

9. Disease And Insect Pests

272" pots

In several cases, phytophthora was
found on P. digitalis 'Husker Red' as
well as P. campanulatus, causing stem
blackening and eventual plant death.
Phytophthora did not infect P. barbatus 'Elfin Pink' or P. campanulatus
'Garnet Red.'
No insects were particular pests of
P. digitalis 'Husker Red' or any other
Penstemon species.

50
2" pots

72
1 1 /2"
4i,
3/ 40
.47:11

pots

‹
4,6
4::

98
11 /4 pots

New! #330
18- 3" pots in new "slim"
1020 style flat size

Penstemon digitalis
'Husker Red'

The Natural Choice!
800/323-1047
www.jiffyproducts.com
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10. Postharvest Concerns
Plants should be shipped before the
first flower opens. Penstemon digitalis
'Husker Red' remains in flower for
about three to four weeks. Many of the
spent flowers remain on the flower
stalk, turn brown as they dry, are very
unattractive, and should be removed
promptly to maintain a neat appearance for sale. Once flowering has finished, plants will not flower again
until the following year.
GG
About the authors: Emily Clough is a graduate research student, and Royal Heins,
Arthur Cameron, and Will Carlson are professors, Department of Horticulture,
Michigan State University, East Lansing,
MI 48824.
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