Schedule
Michigan State University
researchers' seven-part series
on herbaceous perennials covers
topics from Phlox paniculata to
chemical height control.
June: Phlox paniculata
July: Delphinium
August: Plant Growth
Retardants
September: Digitalis

October: Aquilegia
November: Campanula
December: Summary Tables
Digitalis purpurea 'Foxy' (left) and Digitalis thapsi Spanish Peaks' (right) are popular garden perennials.

by BETH FAUSEY, ARTHUR CAMERON,
ROYAL HEINS, and ERIK RUNKLE

D

IGITALIS, also known as
foxglove, is a genus comprised of approximately 20
species of biennial and
perennial herbs in the snapdragon family, most of which are native to Europe,
Northern Africa, and Western Asia.
Foxgloves are a welcome addition to
the garden, creating bold and colorful
floral displays in early summer. All
species attract a variety of bees to their
numerous tubular, nodding flowers
that resemble fingers. In fact, the word
digitus means "a finger" in Latin.
Cultivar Selection
There are numerous commercially
available foxglove species and cultivars.
We have trialed several including
Digitalis purpurea 'Foxy,' D. grandiflora
'Carillon,' D. obscura, and D. thapsi
'Spanish Peaks' (Table 1).
Digitalis purpurea, the common foxglove, is a popular and showy cool-season biennial garden plant that grows
two to six feet tall (depending on cultivar) when in flower. D. purpurea, a na-

tive of Britain, is hardy to USDA zone 4
and has naturalized extensively across
much of the world, induding the
Pacific Northwest and New Zealand,
and can be found in woodlands, open

meadows, and along roadsides. While
this species is a source of the cardiac
glycoside digi alis and all parts of the
plant are toxic, it is nonetheless an important ornamental, as well as a medic-

Quality
GROWING
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HECO starts with the highest quality brick-cut and brick harvested
Canadian sphagnum peat moss.
The pH is adjusted. Nutrients, minor elements and special long lasting
wetting agents are added in the proper proportions for optimum
growth. Uniformity is guaranteed by batch mixing, only 3 bales at one
time. HECO can be used straight from the bag. No sterilizing is
necessary. Available with or without perlite, HECO saves time in
propagation and growing on, actually cuts labor and energy costs.
Faster crop turnover and higher quality result in more profit per sq. ft. of
greenhouse.
HECO has been on the market since 1969, with a proven record of
quality.
J-M TRADING CORP.
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Call Us TOLL FREE
Suite 47
1-800-323-7638
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inal plant. The cultivar 'Foxy' is a former All-America Selections winner that
reaches two feet in height and reportedly flowers in the first year from seed.
It is therefore commonly grown as an
annual variety. Other popular cultivars
include 'Alba,"Excelsior,"Giant
Shirley,' and 'Pam's Choice.' Flowers

are often shades of pink, purple, yellow, and white with characteristic maroon spotting and speckling on the
lower lip of the corolla.
Digitalis grandiflora, the yellow foxglove, resembles the common foxglove
but is a dwarf perennial species reaching two to three feet tall. This species
has creamy yellow to apricot flowers
with rusty markings on the throat and
is fully hardy to USDA zone 4.
'Carillon' is a charming cultivar with
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Figure 1. A
128-cell digitalis 'Foxy'
plug with four
to six leaves.

pale yellow
flowers above
compact
clumps of
dark green foliage.
Digitalis obscura, the willow leaf foxglove, is a half-hardy Spanish species
with narrow, dark green foliage that
grows to two feet tall. Plants form
erect clumps that bear short, tubular
flowers in various shades of yellow
and orange with red markings. This
unusual species is reportedly hardy to
USDA zone 6, but has been described
as difficult to grow.
D. thapsi is a delightful species native to Portugal and Spain. This foxglove has downy, gray-green foliage
that complements brightly colored
flowers. 'Spanish Peaks' is a selection
from the Colorado State University
and Denver Botanic Gardens Plant
Select series. Its bright purple flowers
and small habit make it attractive in a
container and garden setting.

Propagation

for Hie

REEN!
Whether you're in the
business of growing plants
or growing a retail
customer base, RollSeal
Green is committed to your
total greenhouse needs.
For years, our company
has been the one-stopsource for complete
commercial and retail
greenhouse systems. Our
innovative solutions help
businesses worldwide turn
plants into profits.

From structures, automated curtain systems
and retractable sidewalls
to evaporative cooling,
heating and ventilation...
RollSeal Green is totally
committed to the
development and
production of leading
edge products for the
greenhouse market of
today and the future. So
when it comes to growing
your business...
Go for the Green...
RollSeal Green.

Most foxglove species and cultivars
are propagated from seed. The seed of
biennial foxgloves is traditionally
sown in the spring or after flowering
in the summer. Plants are grown the
remainder of the season and the basal
rosette is overwintered to flower in
the second year, a lengthy process.
Foxgloves can also be forced to flower
out of season or for early season sales.
Plants grown from seeded plugs will
flower in as little as 15 to 18 weeks,
depending on the cultivar.
Seeds should remain uncovered once
sown and placed at 65°F to 75°F (18°C
to 22°C), where they germinate readily
in five to 10 days. A 128-cell plug tray
will finish in eight weeks from seeding
when grown at 68°F (20°C). In addition
to seed-propagated plugs, perennial
foxgloves can be divided and are often
available as bare-root material from
commercial sources.
Plant Size

P.O. Box 140 1751 County Road 68 Bremen, Alabama 35033
256.287.7000 Fax 256.287.1010 • wwwrollseal.net

Three of the four foxgloves we evaluated flowered completely when
grown from small seedlings (128-cell

For Details Circle No. 52 on Postcard or at www.greenhousegrower.com
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'Foxy' is the largest of the four foxgloves evaluated, and plugs filled fiveinch containers after eight weeks at
68°F. Plants were too large for the fiveinch container after 15 weeks in the
greenhouse. Due to the robust growth
habit and large leaf size of 'Foxy,' small
plugs also filled one- and two-gallon
containers in a similar amount of time
as the five-inch container (Figure 2).

plugs) with the following initial leaf
counts: 'Carillon (8-10), 'Foxy' (4-6),
and 'Spanish Peaks' (5-6) (Figure 1).
The average minimum number of
Figure 2. Digitalis 'Foxy' plugs can be
leaves formed below the inflorescence
transplanted directly into five-inch or onefor each of these foxgloves was
or two-gallon containers (left to right).
'Carillon' (20), 'Foxy' (1215) and 'Spanish Peaks'
(35). Juvenility may be an
Production requirements for Foxglove cultivars and species
issue for D. obscura as
F'
Digitalis species
Average
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Digitalis grandiflora

'Carillon'

0 weeks at 41°F (5'C)
10 weeks at 68'8 (20'C)
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Forcing 'Foxy' in these larger containers
could have a greater market value than
if grown in smaller containers.
Forcing to Flower

Cold Treatment. Foxgloves generally
require or benefit from exposure to low
temperatures of 35°F to 45°F (2°C to
7°C) before forcing. The requirement for
cold varies with foxglove cultivar and
species (Table 1). In many cases, foxgloves may flower without cold; however, flowering is generally hastened
and more uniform following five to 15
weeks at 41°F (Figure 3a, b). 'Spanish
Peaks' was the only foxglove tested that
did not flower without cold (Figure 4a,
b). Digitalis purpurea 'Foxy' reportedly
has no cold requirement for flowering.
Plants flowered completely under LD
after cooling for zero, one, two, three,
four, and five weeks at 41°F with no differences in flower timing.
In a separate experiment, 'Foxy'
plants were grown under a nine-hour

(h) SD and LD following zero, five, 10,
or 15 weeks at 41°F. Plants did not
flower under SD with zero or five
weeks of cooling (Figure 5a).
Flowering percentages increased under
SD following 10 and 15 weeks of cold
but never reached 100%.
Cold can be delivered year-round in
a lighted cooler or during the winter
months in a minimally heated greenhouse. Plugs of each of these species
can be successfully stored for 15 weeks
at 41°F, and in many cases longer. For
example, we have stored 'Foxy' for 24
weeks in a 128-cell tray before forcing.
Photoperiod. Foxgloves vary in their
photoperiodic requirements for flowering. Digitalis purpurea has previously
been classified as a quantitative long
day (LD) plant where flowering is hastened under long days compared to
short days (SD) (Figure 5b). 'Spanish
Peaks' is also a quantitative LD plant
while D. obscura and 'Carillon' are day
neutral plants and flowering was not
affected by day length.
Light Quantity. Although often considered a shade plant, Digitalis pur-

Prs
Light Treatment
50% Shade

SD
00

Ambient

HPS Lamps

Percent Reproductive
BO
90

90

Digitalis grandiflora 'Carillon'
15 weeks at 41 °F (5rC)
8 weeks at 68°F (20 -C)

Light Treatment
SD

00'.) Shade

Ambient

HPS Lamps

Percent Reproductive
100
100

10D

Figure 3a, b. Digitalis grandiflora 'Carillon'
flowers more quickly following five to 15
weeks of cooling at 41°F, regardless of photoperiod or daily light integral. Plants were
grown under 16-hour photoperiods, except
for the plants on the left, which were grown
under nine-hour short days (SD).
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Doublet Begonias
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Doublet
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-Penn State University
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and never stopped all summer, even in 100 degree heat."
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-University of Georgia
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Digitalis thapsi 'Spanish Peaks'

Digitalis thapsi 'Spanish Peaks'
F (5 C)
15 weeks at
7 weeks at 68'F (20"C)

10 weeks at 41°F (5°C)
15 weeks at 68°F (20°C)
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purea will thrive in full-sun locations
with adequate moisture and cool temLight Treatment
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peratures. Flowering percentage of digiHPS Lamps
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the greenhouse light environment and
Figure 4a, b. Digitalis thapsi 'Spanish Peaks' requires >10 weeks of
increased when plants were grown
cold for flowering.
under elevated daily light integrals
(DLIs) (Figure 6). To determine the efpared to 10 molorn-2•c1-1 and by one
10 compared to 18 mol em-z. d-1.
fects of DLI on flowering of 'Foxy',
week for plants grown under a DLI of
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Digitalis purpurea 'Foxy' Production Schedule
C
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low light levels (5-10 mol•m-20d-1) will
result in incomplete flowering of noncooled plants. Therefore, providing
supplemental lighting when greenhouse light levels are naturally low is
recommended to improve flowering
percentage and plant quality. Cooling
plants for a minimum of 10 weeks at
41°F is recommended when forcing
during the winter months and long
days cannot be provided.
Temperature And
Crop Scheduling

Foxgloves are considered cool season
garden plants and generally perform
best when grown with moderate to cool
greenhouse temperatures. Growth and
flowering of 'Foxy' was evaluated at
54°F to 79°F (14°C to 26°C). Noncooled
plants flowered in 13 weeks at 59°F
(14°C), in 11 weeks at 64°F, 73°F, and
79°F (17°C, 23°C, and 26°C) and in 10
weeks at 68°F (20°C) (Figure 7). Five
weeks of cooling hastened flowering by

age date of flowering. This
four weeks at 59°F, three
'FOXY'
0 NEDIS COLO AT 5`"4„,:',j3
can be advantageous when
weeks at 64°F, and two
15 WEEKS FORCING AT
PHOTOPER100
scheduling plants to bloom
f
weeks at 73°F and 79°F
9 HR
4,F7.7
INC
PERCENT VISIBLE BUG
over a period of several
(Figure 6). From the start
PERCENT FLOWERING
70
40
0
weeks. However, a greater
of the long day photope10; •
r 70
0
number of plants must be
riod, digitalis 'Foxy'
grown to ensure a sufficient
flowered in nine to 10
number
are marketable
weeks at 68°F (20°C), rewhen forcing plants to
gardless of cooling duraflower for a specific date.
tion. Plant quality was
optimum at temperatures less than 73°F
Figure 5. Digitalis 'Foxy' Media, Fertilization,
And Irrigation
(23°C) and flower abnor- is a quantitative long
All foxgloves performed
day (LD) plant and
malities and flower bud
well when grown in a wellabortion were common for flowers more quickly
under long days than
drained, peat-based medium
plants grown at warmer
short days (SD), espeat
a pH between 5.8 and 6.2,
temperatures.
cially when grown with
with moderate fertility levels
Total crop time from the supplemental lighting
from high-pressure
of 100 to 150 ppm N, 15 to 20
start of propagation to
ppm P, and 100 to 150 ppm K
first flower is about 17 to sodium (H PS) lamps.
Flowering under short
18 weeks at 68°F (20°C).
delivered at each watering.
days was improved folBecause foxgloves are
lowing 10 and 15 weeks
propagated from seed, one of cooling at 41°F.
Plant Height Control
can expect variability in
Shorter foxgloves such as
flowering percentage and timing within
'Spanish Peaks; 'Carillon; and D. obindividual crops. For example, flowerscura (all 12 to 15 inches at first open
ing of 'Foxy' plants in our studies varflower) do not require height control.
ied from four to 13 days from the averFor larger cultivars such as 'Foxy', plant
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Figure 6. Flowering of Digitalis purpurea 'Foxy' is influenced by light
quantity. Flowering percentages
under long days increase with increasing daily light integral (DLI).
Digitalis purpurea 'Foxy'
0 weeks at 41°F (5°C)
11 weeks forcing

/2,4111,&
For Details Circle No. 14 on Postcard or at www.greenhousegrower.com

NEW Hydra Multi Spray
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• Fully Adjustable 800 PSI Plunger Pump.
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Variety of Pattern, Pressure and
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Figure 7. Digitalis 'Foxy' flowers most
quickly at 68°F. Plants should be
grown with average daily temperatures less than 73°F for optimum
flower quality.

growth regulators (PGRs) can be used to
maintain compact rosettes of foliage and
are also important in controlling inflorescence height. In our trials, A-Rest, Bonzi,
and Sumagic were effective in controlling
plant height (Figure 8). However, 'Foxy'
bolts rapidly after visible flower buds appear in the base of the rosette. Thus,
PGRs should be applied just as the inflorescence begins to elongate.

• 45 Gallon Tank with Mobile Cart.
• 150' Hose with Reel.
• Thorough Agitation Provided by
Pump Bypass.
• Close Coupled Pump and Motor
Design.
• 120 Volt, 3/4 hp Motor.

Disease, Insect, And
Postharvest Concerns

DRAMM
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MANITOWOC, WI 54221-1960, USA
800.258.0848 • 920.684.0227 • FAX 920.684.4499

www.DRAMM.com

Foxgloves are relatively insect and
pest-free. Individual flowers open from
the base of the inflorescence upward and
may remain open for five to 10 days, depending on temperature. Spent flowers
generally drop into the foliage or on the
bench top where they may harbor
Botrytis if not removed. Ideally, plants
should be marketed for sale when inflo-
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Figure 8. Response of digitalis 'Foxy'
to multiple spray applications of plant
growth retardants at the following
rates: A-Rest 100 ppm, B-Nine 5000
ppm, Bonzi 90 ppm, Cycocel 1500
ppm, and Sumagic 15 ppm.
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rescences elongate and the lower
flower buds begin to open. Foxgloves
produce lateral basal shoots that will
develop into multiple flower spikes.
Flowering can be prolonged if spent inflorescences are cut back and adequate
light is provided to encourage development of basal inflorescences.
GG

1. Cooling is not essential for
flowering under long days but is
recommended when flowering
plants under naturally short day
lengths when photoperiod control
is not possible. Plugs can be stored
in a lighted cooler or cooled naturally in a greenhouse at 41°F (5°C)
until forcing begins.
2. 128-cell or larger plugs with four
to six leaves can be directly transplanted into five-inch or larger containers for the duration of forcing.
Small plugs will adequately fill oneor two-gallon containers in nine
weeks. Plants unfold a minimum of
eight to 12 leaves before flowering.
3. After transplanting, provide
long days (16 h) and supplemental
lighting if DLI is less than 10
mol•m-2 •d-1 to maximize light intensity for optimum plant quality.
4. Maintain cool to moderate
greenhouse temperatures of 59°F
to 68°F (14°C to 20°C).
5. Apply growth retardant sprays
when plants begin to bolt to maintain compactness and control inflorescence height.
September 2003 • Greenhouse Grower

