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FORCING
PERENNIALS
Species: Achillea
Common Name: Common Yarrow, Fernleaf Yarrow
Editor's note: Michigan State University
and GREENHOUSE GROWER
bring you our third series on forcing
perennials to flower.

Figure I b.

Figure la. Achillea's vibrant colors add dramatic
contrast in the garden. Photo courtesy of Laura Colt
Figure 1 b. Each plant continuously changes in color
and texture throughout the growing season. Photo
courtesy of Marlene Cameron.

by ERIN NAUSIEDA, LOUIS SMITH,
TAKAHIRO HAYAHSI, BETH FAUSEY,
ARTHUR CAMERON, ROYAL HEINS, and
WILL CARLSON

CHILLEA species are
multi-purpose plants that
have been reportedly utilized since 1200 B.C. when
Achilles, a great warrior of the Trojan
War, used the herb to heal his soldier's wounds.
Today, the species are grown for
medicinal teas, beer, liqueurs, ingredients in hair shampoo, sheep grazing,
and even a turf grass substitute for residential lawns. The most common uses
of Achillea, however, are for cut flowers and ornamental garden value in
the landscape industry (Figures la, b).
Achillea, commonly known as
yarrow, fernleaf yarrow, milfoil, or
sneezewort is in the Asteraceae (Corn-
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positae) or Sunflower family. Species
are hardy in USDA zones 3 to 8, and are
naturally found in pastures, meadows,
along roadsides, and sand dunes
throughout the northern hemisphere.
Though there are nearly 100
Achillea species, only a few are used
as ornamental plants in the U.S. horticulture trade. The most popular
species in landscapes today include A.
millefolium, A. filipendulina, A. ptarmica,
and A. tomentosa.
The height of the ornamental
species in cultivation range from a few
inches to a few feet. A. millefolium and
A. filipendulina selections generally
form upright clumps with multiple
basal rosettes depending on the
species. Achilleas spread by rhizomes
and some can be overly aggressive;
however, the best cultivars spread
slowly and are very manageable.
Achilleas prefer full sun and well-
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Figure 2. Many Achilleas, including the
cultivar 'Moonshine,' are well suited to
container production and make
attractive flowering potted plants.
Photo courtesy of Leslie Finical.
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drained to dry soils. With excess nitrogen and moisture, most species
tend to become leggy and invasive. In
climates where night temperatures
typically remain below 70°F, plants
produce stronger stems and don't require staking.
New cultivars are continually being
released and there is great variety in
flower color from pale cream to vibrant
red. The new millefolium hybrids, such

as 'Fireland,"Galaxy,' and 'Apple
Blossom' are especially attractive.
The texture and color of Achilleas
continuously change from bud formation to flower senescence. Achilleas
also demonstrate diverse foliage colors from soft gray-greens to intense
deep-dark greens, which add great
color contrasts to arty garden display.
We have conducted research on six
different species and nine different
cultivars of Achillea (Figure 2). The
following summary covers most of the
Achillea spp. we have tested.
(Continued on page 58.)

Figures 3a, b, and c. Achillea plants
grown under nine-hour short day
(SD) and long day (LD) photoperiods
for 17 weeks. SD photoperiods
increased basal shoot development
and vegetative growth for maximum
stem cutting production. Photos
courtesy of Beth Engle.
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1. Propagation
Species and cultivars that are propagated from seed will bulk in cell trays
and pots quite uniformly, but the flowers do not usually come true to color
and the plants may vary in appearance.
Millefoliums and filipendulinas tend to
be weedy when propagated from seed.
The most popular selections of
Achillea spp. are dones and thus must
be propagated asexually. Rooting of
stem cuttings is the method of choice
for plug production, though division
can be used.
For maximum stem cutting production per stock plant of Achillea 'Moonshine,' it is best to grow stock plants
under photoperiods of less than 12
hours, though cuttings taken from
plants grown under long days root
well. Under short photoperiods, we
have observed that stock plants of some
Achillea cultivars produce numerous
lateral shoots from the crown (Figure
3a, b, and c).

ACHILLEA
ANTHEA CORONATION
GOLD

Keep in mind that cuttings in propagation are very susceptible to rot and
mist frequency should be kept to a
minimum. Remove cuttings promptly
from mist once rooted.

2. Plant Size
Plugs from 32- to 128-cell trays with
three to five nodes per plant are appropriate for a five-inch pot. Juvenility has
not been a problem with any of the
vegetatively propagated cultivars tested. Bulking before a cold treatment is
not required but is desirable to fill a
five-inch or larger pot.

3. Cold Treatment
A. tomentosa 'King Edward VDT' was
greatly influenced by a cold treatment.
Without cold, most 'King Edward VIII'
flowered after 15 to 20 weeks under a
16-hour high pressure sodium (HPS)
photoperiod and easily filled five-inch
pots, gracefully hanging over the pot
and forming nice, soft mounds.
After cold, plants flowered within
six weeks but lacked adequate vegetative growth and flower number. 'King
Edward VIII' will benefit
from bulking before the cold
treatment. In our experiments, a cold treatment is
given at 41°F (5°C) in controlled temperature coolers
PAPRIKA
under florescent lights.
None of the other Achillea
cultivars we have tested appear to require a cold treatment for flower induction
(Figures 4a, b, c, and d; Table
1). On most Achilleas, there

ACHILLEA 'ANTHEA

ACHILLEA 'PAPRIKA'

0 WEEKS COLD SC

0 WEEKS COLD 5C
6 WEEKS FORCING 20C

WEEKS FORCING
PERCENT VISIBLE BUD WO
PERCENT FLOWERING
30 -,

PERCENT VISIBLE BUD 100
PERCENT FLOWERING
90

,r=4

Figure 4

was an increase in the number of lateral
shoots following cold treatments. This
may have been due to a direct effect of
cold or to increased light levels. It is
also possible that cold treatments reduce apical dominance. A. filipendulina
'Gold Plate,' however, actually produced fewer lateral shoots per plant
after 15 weeks of cold. This was due to
the dramatic decrease in time to flower,
which gave the lateral shoots less time
to develop. Also, A. filipendulina cultivars naturally have few or no basal
shoots (Figure 5).

4. Photoperiod
All Achillea cultivars tested are facultative long-day plants, which means
they flower under all photoperiods, but
flower more rapidly, consistently, and
uniformly under long days (Table 1).
Under nine-hour photoperiods, no
flowering occurred without cold for
any cultivar tested except 'Apple
Blossom' and 'Paprika.'
Even after cold, low flowering percentages (50% on average) were observed under nine-hour photoperiods.
Short days, however, increased vegetative growth and lateral shoot development on all the cultivars tested.
Avoid constant 24-hour lighting becausde it tends to cause rapid bolting
with insufficient plant bulking.
We have tested 'Anthea,"Coronation Gold; 'Moonshine,' and 'Paprika'
under 10-, 12-, 13-, 14-, 16-, and 24hour photoperiods and a four-hour
night interruption from 10 p.m. to 2
a.m. at 68°F (20°C) (Figure 6).
(Continued on page 60.)
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Figure 4c.

Figures 4a, b, c, and d. Many Achillea cultivars develop rapidly on the bench following exposure to cold. Plants of Anthea,'
`Paprika,' and 'Coronation Gold' are relatively small two weeks after planting (a), but are well developed after six weeks of
forcing (b, c, and d). Photos courtesy of Takahiro Hayashi.
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'Paprika' had high flower percentages (90% to 100%) under every photoperiod with and without cold. But
'Anthea,"Coronation Gold,' and
'Moonshine' flowered best only under
16-hour and four-hour night interruption photoperiods.

5. Media, Fertilization,
And Irrigation

with less nitrogen and water. Achillea
spp. are dry-land plants and not typically tolerant of intensely wet conditions. Disease problems may arise
from over-watering, especially if
water collects on the leaves.
Botrytis is common on cultivars derived from 'Taygetea' that possess
more leaves at the base of the plant.
Also, 'The Pearl' is very susceptible to
powdery mildew.

6. Lighting And Spacing

We attempted to maintain pH levels
between 5.8 and 6.2. A fertilizer solution was applied with each watering
application containing 100 to 150 ppm
N, 10 to 20 ppm P, and 100 to 150 ppm
K. The constant fertiliser applications
appear to increase legginess and the
need for staking. As mentioned previously, Achillea spp. prefer less fertile
soil to maintain their natural height in
the garden. Also, the media remained
fairly moist throughout the experiment, which contributed to an increase in plant height.
We suggest that Achilleas be grown

Achillea spp. are full sun, high light
plants. In many cases, gray foliage is
indicative of plants that are adapted to
high light, such as 'Anthea' and
'Moonshine.' During Michigan winters, we have found that supplemental
lighting improves flower quality and
induces more lateral shoots for all
species tested (Figure 7). Increasing
supplemental light from nine to 16
hours per day increased plant height
with 'Galaxy,' Hope,' and 'Terra
Cotta' (Table 1).
Achillea spp. may be placed pot to
pot when first brought into the greenhouse, then spread out after growth

Figure 5. 'Coronation Gold' and other
filipendulina cultivars we tested
displayed minimal lateral growth
following cold and were too tall for a
five-inch pot.

initiates. Some cultivars, such as
'Paprika,' develop multiple lateral
shoots and require more space. On the
other hand, 'Hope' and 'Terra Cotta'
are narrow upright growers and require less space per pot. Keep in
mind, however, that doser spacing
can increase plant height and reduce
lateral branching.

The scientis

hen we said we could create pregerminated seed with a six-month shelf life, there were
some real skeptics. Scientists said it couldn't be done; our competitors thought we were
chasing rainbows. To their surprise we could—and we did. We created PreNova®. The
patented, proven process

ACHI LLE A
ANTHE A

Figure 6.

7. Plant Height Control
Many Achillea cultivars naturally grow to four feet in the
garden. In the greenhouse,
plant height was both cold and
photoperiod dependent. Most
cultivars tested were six to
eight inches (15 to 20 centimeters) shorter after a 15-week
cold treatment, compared to
the plants that received no
cold. Also, long-day plants
were on average four inches
(10 centimeters) taller than the
short-day plants.
Since long-day photoperiods
are necessary for 100% flowering, growth retardants are recommended for the taller cultivars such as 'Hope' and 'Terra
Cotta.' We conducted a preliminary experiment on A. millefoliurn 'Summer Pastels' using ARest, B-Nine, Bonzi, Cycocel,
and Sumagic. Of the five growth
regulators, A-Rest, B-Nine, and
Sumagic reduced plant height,
while the other two chemicals
were not effective.

8. Temperature And
Crop Scheduling
In the garden, most
Achilleas will perform well in
USDA zones 3 to 7 or 8. Plants
grown in warmer areas should
probably be treated as annuals
because disease problems are
common at higher temperatures and humidity. Achillea
spp. do not seem to tolerate
high temperatures in the
greenhouse as well because
the plants tend to easily wilt
under hot sunny conditions.
We recommend forcing between 64°F and 68°F (18°C and
20°C) to achieve optimum
plant quality and flower timing. Based on their research results, University of Georgia researchers also recommend cool
temperatures for forcing
'Summer Pastels.' The cultivars
we have tested should flower
in four to nine weeks when
forced between 64°F and 68°F
(18°C and 20°C).
(Continued on page 62.)
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Figure 6. Anthea' required at least a 14-hour photoperiod
to achieve 100% flowering in the shortest time.
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Figure 7. Achillea `Taygetea' plants grown under a
16-hour photoperiod with supplemental lighting had
sturdy, upright stems, with more lateral shoot
development than plants under other treatments.

the competition cried.

oven PreNova° Pregerminated Seeds.

builds a six-month shelf life into PreNova pansy and impatiens seed.
Because it's pre erminated, PreNova seed reduces or completely eliminates
chamber time. 2lus, all colors within a series develop uniformly.
Call us for reliable, available pregermintated seeds.

Novartis Seeds, Inc.
www.novartisflowers.com
1-800-454-8159
U.S. Patent #5,505,536, and #5,522,907
Seed photo courtesy of ()SU Biology' Dept.
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Because many good cultivars of
Achillea do not require cold for best
performance, it is possible to develop
"quick crop" production schedules.
Table 1.

Cuttings can be taken from stock plants
and moved directly into production
after rooting, bypassing the cold treatment altogether. Salable plants may be
produced in as little as nine weeks from
harvest of the cuttings.
In addition, fuller plants can be produced by bulking rooted cuttings

under SD photoperiods for several
weeks prior to providing LD photopeHods for flowering.

9. Disease And Insect Pests
Achilleas are usually quite resistant
to most diseases and insects in the
greenhouse and the garden. But as

Forcing Comparisons and Recommendations for Achillea

Cultivar

Cold
Photoperiod
Responses to recommended forcing temperatures
recommended
required
Days Days from
for 100%
for 100%
Plant
to
visible
Weeks
flowering and flowering and Temp. Height visible
bud to
to
optimal growth optimal growth
(cm)
bud
flower
flower
(P)

Comments

Small, dull yellow flowers. Produces multiple flowering laterals, but too tall and weedy for a five-inch
pot.

A. aegyptiaca
'Taygetea'

Not tested

68

35-45

15

25

A. clypeolata

0

64-68

35-45

27

21

A. clypeolata
x 'Taygetea'
'Moonshine'

0

68

24-45

10

15

3.5

It's very similar in appearance to 'Anthea,' but the
flowers are a brighter yellow. The multiple lateral
shoots make for a nice potted and garden plant.

A. filipendulina

0

68

55-65

22

31

7.5

Large, bright yellow flowers. Too tall for a five-inch
pot; PGRs are recommended. Small leaf mass with
few leaves at each node. Great for cut flowers.

A. filipendulina
x clypeolata
'Coronation Gold'

0

68

45-55

30

32

g

Gray-green leaves. Gold-yellow flower heads three
to four inches across. PGRs may help increase
shoot count and control height. Low leaf count.

A. millefolium

0

68

25-35

17

22

6

Bright green leaves that are more severely segregated. New flowers possess a deep rose color, fading
to a pale, pinkish-white. Attractive potted plant.

68

50-60

34

28

9

Dark green foliage with attractive red to orange
flowers. Too tall for a five-inch pot; PGRs are recommended. Staking is needed.

68

30-40

37

24

9

Pink flowers and bright green foliage. Numerous
nodes and lateral shoots. Plants in a 16-hour HPS
photoperiod were too tall for a five-inch pot.

68

35-45

22

24

6.5

Pale yellow flowers. PGRs are recommended to
control height. Displayed a large number of lateral
shoots under each photoperiod tested.

68

45-55

30

21

7

Multiple shoots with bright green leaves and deep
red flowers. Increased light equals increased plant
height. Susceptible to Botrytis.

6

Attractive gray-green leaves and pale-yellow flowers. Soft-textured plant. Great in the garden, but
wilts easily in warm, sunny greenhouse conditions.

x 'Taygetea'
'Anthea'

'Gold Plate'

x 'Taygetea'
'Apple Blossom'
A. millefolium
x 'Taygetea'
'Fireland'

Long Days

0

A. millefolium
x 'Taygetea'
'Galaxy'
A. millefolium
x 'Taygetea'
'Hope'

0

A. millefolium
x 'Taygetea'
'Paprika'
A. millefolium
x 'Taygetea'
'Terra Cotta'

0

68

45-55

25

25

7

Flowers seemed more yellow than terra cotta in
color in greenhouse. Tall and slender with laterals
growing close to one another. PGRs recommended.

A. ptarmica

0

68

40-45

5

26

4.5

Cream-colored double flowers with finely toothed
linear leaves. Very susceptible to powdery mildew
in wet soils and shady conditions.

68

10-15

18

23

6

Low-growing rock garden plants with pale yellow
flowers. Bulking is recommended to fill a five-inch
pot. Needs good drainage.

'The Pearl'
A. tomentosa
'King Edward VIII'

62

Yes,
minimum
duration unknown

Day neutral
after cold
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PERENNIAL
GARDEN FERNS
"When you think ferns,
think CASA FLORA"

mentioned previously, 'Taygetea' hybrids such as 'Moonshine' and 'Apple
Blossom' are susceptible to Botrytis and
other fungal diseases under high temperature and humidity environments.
Achillea 'The Pearl' was very vulnerable to powdery mildew. No persistent
or detrimental insects were observed.

10. Postharvest Concerns

FOR MORE THAN 33 YEARS
Your Fern Source"TM'

56 varieties produced every week
from our own tissue culture labs
WE SUPPORT ALL BROKERS!

Shipping should begin as soon as
the first flower opens. Most cultivars
continue to flower for three or more
weeks in the greenhouse, and typically bloom throughout the growing season in the garden.

"czh
P.O. Box 41140, Dallas, TX. 75241
1-800-233-3376
www.casaflora.com
email: fernguys@aol.com

1. Choose a superior clone.

eeci-hcf/
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Move more Plants
Faster with Less
Labor and Costs!
I
MULTI-SECTION
CONVEYOR SYSTEM 1
EASY TO MOVE & FAST SET-UP ANYWHERE
I NURSERY - GREENHOUSE MULTIPLE SET-UP OF SECTIONS FEATURES THAT MOVE
TOUGH CONSTRUCTION
YOUR BUSINESS
•
SINCE 1980
• Easy to operate
• Excellent service
• Each section is
record
12.5' long/10" wide I
• Easy to maintain
approx. 55 lbs.
• Aluminum/stainless
• Set up 6 interlocking
steel
•
sections in 5 min.
• Lightweight, portable
• 110 volts, 10.6 amps I
• Stackable for easy
or portable generator
storage
• You connect sections
• Use for transplanting
to fit the job
• Truck loading
• Inclines/Declines up
CHRIS INDUSTRIES
to 20°
CORPORATION
• Variable speed
1-800-229-3908
• Reversible flow
2655 6th Avenue S.
St. Petersbura, FL 33712
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2. Use rooted cuttings with at
least two to three nodes.
3. Grow under short days for up
to several weeks to increase lateral
shoots.
4. Force between 64°F and 68°F
(average daily temperature). Avoid
higher temperatures.
5. Force with 16-hour photoperiods or with night interruption.
6. Water and fertilize sparingly to
limit disease and plant height.
7. Ship at first flower.

Deadheading is recommended in
the garden to encourage lateral shoot
growth. If flowers are grown for fresh
arrangements, they may be picked
when in color. The flowers may be
picked at any stage before pollen sets
if they are destined for dried arrangements. The flowers don't possess the
most attractive scent, but it dissipates
when the flowers dry.
GG
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