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Signiﬁcance to Industry: Wholesale producers of ornamental vegetables
require plant growth regulators to maintain compact growth. Foliar sprays of
Sumagic and Topﬂor were effective at controlling plant height, however certain
cultivars were not responsive to PGRs for plant diameter control. Sumagic foliar
sprays of 5 to 10 ppm should be applied to ‘Red Bor’, ‘Miike Giant’, and ‘Red
Giant’, while ‘Mizuna’, ‘Red Peacock’, and ‘Komatsuna’ should be treated with
Sumagic between 10 and 20 ppm. Applying Topﬂor between 20 and 40 ppm may
be appropriate for cultivars like ‘Red Bor’, ‘Red Giant’, ‘Mizuna’, and ‘Komatsuna’.
Topﬂor foliar sprays of 10 to 20 ppm should be applied to Miike Giant, while
concentrations of 20 to 80 ppm should be applied to ‘Red Peacock’ kale.
Nature of Work: Ornamental vegetables such as mustard and kale are cool
weather-tolerant biennials with attractive foliage that perform best in fall, winter,
and spring southeastern U.S. landscapes. For plant producers in the South,
mustard cultivars should be grown in late summer to ensure an attractive display
of foliage before bolting begins under warm temperatures of early spring, while
kale cultivars should be grown later in fall for winter markets. Most ornamental
vegetables are vigorous growers and their rapid growth rate can result in a plant
that is disproportionate to the pot size.
Plant growth regulators (PGRs) are commonly applied to container grown plants
to inhibit stem elongation and produce a more compact plant. Researchers in
North Carolina reported that a B-Nine (daminozide) foliar spray of 2500 ppm
was effective in controlling the height of most ornamental vegetable cultivars at
a cost of $0.01 per pot. Sumagic (uniconazole) at 7.5 ppm ($0.06/pot) may be
appropriate for cultivars like ‘Red Bor’, ‘Toscano’, ‘Winterbor’, and ‘Osaka Purple’
(3). A study conducted in Northwest Florida by Gibson et. al (2) reported that
B-Nine foliar sprays at 2500 ppm were ineffective for controlling the height of
ornamental vegetables, therefore further PGR studies are required to determine
appropriate chemicals and rates for Deep South plant producers.
Flurprimidol (0.38% a.i.) is a gibberellin synthesis inhibitor that has proven
effective on several vigorous ﬂoriculture crops like poinsettia (Euphorbia
pulcherrima) (1) and cape daisy (Osteospermum ecklonis) (4). Our study’s
objective was to determine the response of cultivars of ornamental vegetables
to Topﬂor and Sumagic. Seeds of ornamental vegetables (Table 1) were sown
on 24 Aug. 2004 in a 288-cell plug tray. Once established, seedlings were then
transplanted into 2.8-L containers on 9 Sept. The root substrate was Berger®
BM1 (Saint-Modeste, Quebec, Canada). A slow release fertilizer 17-5-12
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(17N-2.2P-10K) (Harrell’s, Lakeland, FL) was incorporated into the root substrate
at a rate of 3.4 lb per yd3. Plants were fertilized at each watering with N at
200 ppm using Total Gro® 14-4-14 (14N-1.8P-11.6K) (Winsboro, LA). The plants
were grown under natural daylength.
Foliar plant growth regulator sprays were applied on Sept. 29 using a volume
of 0.5 gallons per 100 ft2. Foliar spray treatments included Topﬂor or Sumagic
at 5, 10, 20, 40, or 80 ppm. An untreated control was included. The experiment
was a randomized complete-block design with ﬁve single-plant replications of
the 11 treatments. On 19 Oct., plant height (measured from the container rim
to the highest growing point), and plant diameter (measured at the widest point
and then turned 90º) were recorded. Data were tested by analysis of variance
by general linear model (SAS Inst., Cary, NC). Means were separated by least
signiﬁcant differences (LSD) at P ≤ 0.05.
Results and Discussion: Wholesale production growth control standards for
plant height are typically 20 to 35% shorter plants, when compared to untreated
plants (J. Latimer, personal communication). Plant diameter wholesale standards
normally range from 15 to 25% smaller plants, when compared to untreated
plants.
Foliar sprays of Sumagic at 5 ppm were ineffective in controlling height (Table 1)
and diameter (Table 2) of ‘Red Bor’ kale. Sumagic at 10 ppm produced 34%
shorter plants, when compared to the control, while concentrations greater
than or equal to 20 ppm produced stunted plants. Topﬂor at 5 to 20 ppm was
ineffective at controlling plant height of ‘Red Bor’. An 80 ppm Topﬂor foliar spray
produced 18% smaller diameters, when compared to the control, however it
stunted plant height. The optimal concentration of Topﬂor for wholesale growers
is 40 ppm, which resulted in 30% shorter plants and 9% smaller diameters, when
compared to the control.
‘Red Giant’ plants exhibited either no control or produced a stunted appearance
when treated with Sumagic. Total height and diameter of ‘Red Giant’ were
similar to the control at 5 ppm. When Sumagic foliar sprays were applied to ‘Red
Giant’ at concentrations of 10 to 80 ppm, plants were 53% to 72% shorter than
the control. Despite the excessive control on plant height (Table 1), increasing
concentrations of Sumagic did not control diameter (Table 2). Topﬂor applied
at concentrations of 5 and 10 ppm had no effect on total height or diameter of
‘Red Giant’. Topﬂor at 20 and 40 ppm was effective at controlling plant height,
producing 26% and 31% smaller plants, when compared to the control. Topﬂor
at 80 ppm produced a plant that was stunted. There was no control of plant
diameter with Topﬂor.
Sumagic at 5 to 10 ppm was ineffective at controlling height of ‘Mizuna’, while
20 to 80 ppm created stunted plants (Table 1). Therefore, concentrations
between 10 and 20 ppm would be desirable. Topﬂor at 5 to 10 ppm were also
ineffective on plant height of ‘Mizuna’. Topﬂor at 20 and 40 ppm (20% and 31%
shorter plants than the control) was effective at controlling height of ‘Mizuna’
(Table 1). Diameter was unaffected by Topﬂor or Sumagic (data not shown).
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Sumagic at 5 ppm applied to ‘Miike Giant’ was ineffective at limiting height
(Table 1) and diameter (Table 2). Concentrations of 10 to 80 ppm produced
44% to 58% shorter plants, when compare to the control. Topﬂor foliar sprays
at 5 ppm did not control height and diameter, while concentrations at 40 and
80 ppm resulted in stunted plants. Concentrations of Topﬂor between 10 and
20 ppm (17 to 20% shorter plants than the control) produced marketablesized plants.
‘Red Peacock’ kale was 23 to 25% shorter than the control plants when treated
with Sumagic at 5 to 20 ppm, respectively (Table 1). Plant diameter was 18 to
23% smaller when treated with 40 to 80 ppm (Table 2), unfortunately these plants
were stunted. Topﬂor at concentrations of 5 to 10 ppm was ineffective for both
height and diameter. Plant diameter was also not controlled with Topﬂor at 20 to
80 ppm, however these concentrations produced 19 to 30% shorter plants, when
compared to the control.
Foliar sprays of Sumagic at 5 ppm were ineffective at controlling height (Table 1)
and diameter (Table 2) of ‘Komatsuna’. Sumagic applied at 10 ppm produced
24% shorter plants, when compared to the control. Concentrations greater than
or equal to 20 ppm Sumagic produced stunted plants. Topﬂor was ineffective
in controlling the height and diameter of ‘Komatsuna’ at concentrations of 5 to
20 ppm. Applying Topfor at 80 ppm created stunted plants, therefore wholesale
growers should apply Topﬂor at 40 ppm which resulted in 31% shorter plants,
when compared to the control. Diameter was unaffected by Topﬂor or Sumagic
(data not shown).
Acknowledgenments: The authors gratefully acknowledge American Takii
and Park Seed Companies for supplying the seeds, TotalGro and Harrell’s for
fertilizer, Berger for root substrate, and SePRO and Valent for PGRs.
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Table 1. Total height response of ornamental kale cultivars to Topﬂor
and Sumagic.
Treatment

Untreated
Control
Sumagic

Topﬂor

Rate
(ppm)
‘Red
Bor’
21.2

0
5
10
20
40
80
5
10
20
40
80

20.8
14.0
9.0
7.7
6.3
22.1
18.7
20.8
14.9
11.2
***
4.9

Signiﬁcancez
LSD
(α≤ 0.05)
z

Plant Height (cm)
‘Red ‘Mizuna’ ‘Miike
‘Red
‘Komatsuna’
Giant’
Giant’ Peacock’
23.2
24.8
20.0
24.4
25.5
21.4
11.0
9.1
6.4
6.9
21.2
22.6
17.2
15.9
12.9
***
3.1

22.6
21.2
13.4
9.9
9.4
24.1
21.4
19.9
17.1
13.4
***
6.4

17.4
11.2
11.7
9.6
8.5
16.1
16.1
16.6
13.3
10.5
***
4.4

18.3
18.9
16.3
13.4
13.2
21.4
21.4
19.5
19.7
17.0
***
3.9

25.3
19.4
11.5
16.7
16.3
24.5
24.5
22.7
17.7
12.1
***
4.9

***Signiﬁcant at P ≤ 0.001.

Table 2. Diameter response of ornamental kale cultivars to Topﬂor and Sumagic.
Treatment

Untreated
Control
Sumagic

Topﬂor

Rate (ppm)

0
5
10
20
40
80
5
10
20
40
80

Signiﬁcancez
LSD
(α≤ 0.05)
z

‘Red
Bor’
36.3
33.8
30.9
22.2
22.4
22.7
34.1
31.4
31.1
33.2
29.6
***

Plant Diameter (cm)
‘Red
‘Miike
Giant’
Giant’
40.1
38.8
43.2
33.3
37.9
37.5
33.4
42.5
40.0
38.6
37.9
36.7
**

37.3
33.2
26.5
31.5
36.0
33.5
32.6
34.4
31.1
33.7
***

‘Red
Peacock’
34.7
30.6
32.3
28.6
25.5
28.7
35.5
32.9
34.0
35.3
32.6
***

**,***Signiﬁcant at P £ 0.01 or 0.001, respectively.
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Limiting Variability in Sumagic Liner Dip Treatments
Christopher B. Cerveny and James E. Barrett
University of Florida, Dept. of Environmental
Horticulture, Gainesville, FL 32611
cervenyc@uﬂ.edu
Index Words: Plant Growth Regulators, Uniconazole, Liner Soak, Double
Impatiens, Calibrachoa, Coleus
Signiﬁcance to the Industry: Sumagic liner dips are an effective means
for controlling early growth and ﬁnish height on vegetative beddings plants,
especially when transplanted into mixed containers which may have plants with
other PGR requirements. However, variability exists in how active the treatment
can be, due to some speciﬁc methods of application. Growers should consider
several factors when deciding how to treat plants, keeping in mind how root
development, depth of solution, media moisture, and time to transplant after
treatment can affect ﬁnal size of plant materials and how these variables become
more important with lower concentrations of Sumagic. To obtain uniform results
from liner dip applications growers should adopt uniform application procedures
that minimize these variables.
Nature of Work: Recent investigation into new application techniques for plant
growth regulators (PGRs) has developed the liner dip or liner soak method,
which is done prior to transplanting. Application involves dipping the liner in
chemical solution just long enough for media to become saturated (5). The dip
method involves more efﬁcient application of chemical with less waste (2) and is
an important application method for PGRs such as Sumagic (Uniconazole) which
are transported via xylem (water conducting) tissue. Since these compounds
are not transported via the phloem tissue (path of photosynthates), the active
ingredients applied to the leaves will not translocate into other areas of the plant
(1). Although liner dip techniques are rapidly becoming an accepted method for
PGR application, some areas of potential variability need to be addressed and
quantiﬁed.
In this series of experiments different elements of variability were investigated.
In all cases, unless otherwise noted, liners were dipped for 30 seconds; depth
of solution was 1.25 inches, or half way up the liner depth; liners were treated
4 weeks after cuttings were stuck; and experiments were initiated 1 July and
repeated 13 July 2004. Height (from bench top) and width (widest width plus
orthogonal width, divided by 2) data were collected approximately 4 weeks after
treatment. The experiments were conducted as follows:
Study A: Necessary depth of solution for liner dip treatments was evaluated
using liners of ‘Fiesta Pink Rufﬂes’ Double Impatiens (Impatiens hybrid) in 0.2 or
0.4 ppm solution measuring 0.5, 1.25, or 2.25 inches deep, which equated to
bottom, middle, or top of the liner cell, respectively.
Study B: Coleus (Solenostemon scutellarioides) ‘Aurora Chocomint’ was dipped
at rates of 0.5 ppm or 1 ppm, at intervals of 1, 6, 12, 24, or 48 hrs after irrigation
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to determine the effect media moisture levels had on PGR response. Treatments
were initiated on 5 July and repeated on 13 July 2004.
Study C: The effect of rooting quality on the efﬁcacy of chemical was investigated
using ‘Fiesta Pink Rufﬂes’ Double Impatiens by treating liners with 0.2 ppm or
0.4 ppm Sumagic 2 or 4 weeks after cuttings were stuck. Treatments were
initiated on 17 June and repeated 29 June 2004.
Study D: Time to transplant after treatment was investigated using Calibrachoa
(Calibrachoa x hybrida) ‘Starlette Yellow’. Liners were treated with 0, 1, or 2 ppm
Sumagic and held 1, 3, 6, or 10 days after application. Liners were watered as
needed following application of PGR.
Results and Discussion: Study A: Analyses of data indicate that efﬁcacy
of Sumagic liner dips is greater with increasing depths of solution and this
difference is greater with lower Sumagic concentrations (Figure 1). However, size
of all treatment plants was still no larger than 75% of the size of control plants.
Study B: Media moisture at time of treatment was shown to have a signiﬁcant
interaction with Sumagic rate. Sumagic reduced growth at all moisture levels;
however the differences between plants dipped in Sumagic and the controls were
considerably less at 1 hour after irrigation compared to later applications when
the media was dryer. The data show that dryness of media had a signiﬁcant
inﬂuence on PGR efﬁcacy (Figure 2) and conﬁrms previous suggestions that
media moisture levels are an important variable for concern [6].
Study C: The Sumagic dips had more effect 2 weeks after sticking (less
developed rooting) than they did on the plants dipped at 4 weeks after sticking.
This effect may be due to the active ingredient binding to the liner media
with more time for developing roots to interact with it before growing out into
transplanted container (3). Rate also appears to have a larger effect when roots
are more fully developed (Figure 3). This area of potential variability could be an
important concern for application recommendations since rooting can be highly
variable across a growing area and with season of production.
Study D: There was a larger difference between treatments and control in
cuttings planted either 1 or 3 days after the dip application compared to ones
planted 6 or 10 days later. This difference was still shown to be signiﬁcant as
length of time increased, however at this point rate became more important
(Figure 4). It is important to point out that although maximum size control is
achieved with less time between treatments and transplanting, efﬁcacy is still
present 6 to 10 days after applications, which could make liner dips easier for
commercial applications.
In these studies, treatments were conducted inside a lab under low light levels.
In later studies (4) conducted to explore other potential areas of variability in
liner dip treatments. Chemical efﬁcacy was found to be greater when treatments
were made in a high-light environment such as in a greenhouse, as opposed to
the lab environment. Presumably transpiration rate at time of the dip treatment
affects uptake of the active ingredient. Therefore, under low light situations, rates
Growth Regulators Section
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may need to be adjusted to accommodate for lower transpiration rates. This
principle could further explain continued variability in these and other liner dip
experiments.
Acknowledgment: The authors wish to thank Ball Flora Plant for donation of
plant materials and Valent U.S.A. for donation of Sumagic.
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Figure 1. Sumagic treatment effects on size [(h + w)/2] of ‘Fiesta Pink Rufﬂes’
Double Impatiens based on depth of solution. Top, middle, or bottom correspond
to 0.5, 1.25, or 2.25 inches, respectively. Arrow indicates size of control.
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Figure 2. Sumagic treatment effects on size [(h + w)/2] of Coleus ‘Aurora
Chocomint’ based on media moisture at time of treatment.

Figure 3. Sumagic treatment effects on size [(h + w)/2] of Double Impatiens
‘Fiesta Pink Rufﬂes’ based on how well rooted liners were at time of treatment.
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Figure 4. Sumagic treatment effects on size [(h + w)/2] of Calibrachoa ‘Starlette
Yellow’ based on amount of time held in liner tray after treatment.
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Camellia Flower Bud Set Affected
by PGR Application Timing
T.J. Banko and A.L. Landon
Virginia Tech, Hampton Roads Agricultural Research
and Extension Center, Virginia Beach, VA 23455-3363
tbanko@vt.edu
Index Words: Flower initiation, Camellia japonica, Plant growth regulators, Plant
growth retardants, Sumagic, Uniconazole
Signiﬁcance to the Industry: This study shows that an application of Sumagic
early in the growing season can promote a large increase in ﬂower bud set on
Camellia japonica that are slow to begin ﬂowering in production. The largest
number of ﬂowers occurred when applications were made in the spring just prior
to the ﬁrst growth ﬂush (bud swell) or soon after growth started, although smaller
increases also occurred with applications soon after new shoot growth was fully
extended.
Nature of Work: Camellia japonica cultivars that display ﬂowers or ﬂower buds
have a much greater retail sales potential than plants without ﬂowers or ﬂower
buds. During container production, some vigorously-growing cultivars are slow
to begin ﬂowering and may require three or more years to begin to set ﬂower
buds. Plant growth regulators (PGRs) have been used to promote ﬂower bud set
on species such as Rhododendron (3, 4), Kalmia (2, 4), and Camellia sasanqua
(5). A previous study showed that Sumagic (uniconazole) also promoted ﬂower
bud set on certain Camellia japonica cultivars (1). However, not all cultivars were
affected, and observations suggested that growth stage at application could be
a factor in ﬂower bud set promotion. This study was undertaken to investigate
the inﬂuence of growth stage at the time of Sumagic application on promotion of
ﬂower bud set.
The study was conducted at a wholesale nursery in Suffolk, Va., in 2003, using
Camellia japonica cvs. ‘Grace Albritton’, ‘Paulette Goddard’, and ‘Blood of China’
growing in 3-gallon containers. These plants were three years from propagation
by cuttings but had not yet started to set ﬂower buds. The plants were growing
in shade houses under 50% shade during the summer and under white
polyethylene during the winter months.
Spray treatments of Sumagic were applied with a CO2-pressurized sprayer at
concentrations of 0 (water control), 45, 60, 75, and 90 ppm, at three different
growth stages. Application stage 1 was at bud swell (April 18). Stage 2 was with
new shoot growth partially extended (May 5), and stage 3 was when new shoots
were fully extended and the new leaves were at or near their ﬁnal size (May
28). Plants were not sheared prior to treatment application at any of the growth
stages. Stage 1 applications were not made to ‘Blood of China’ because those
plants were unavailable at that time. On October 8, plant heights and widths were
measured and the ﬂower buds were counted. The treatment design was a 3 x 5
factorial with 3 application stages and 5 Sumagic concentrations. The experiment
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was arranged in a randomized complete block design with eight single-plant
replications per treatment combination per cultivar. Each cultivar was maintained
separately and analyzed as a separate experiment. Data were analyzed with
analysis of variance (ANOVA) using the SAS GLM procedure.
Results and Discussion: Both ‘Paulette Goddard’ and ‘Grace Albritton’ had a
linear increase in ﬂower bud numbers with increasing Sumagic concentration
when applied at stage 1 (Fig. 1), resulting in means of 45 and 55 buds,
respectively, at 90 ppm (‘Blood of China’ was not treated at stage 1). Applications
at stage 2 (partial new shoot growth) resulted in quadratic increases in bud
numbers for all three cultivars. Highest bud counts occurred at 75 ppm for
‘Blood of China’, 60 ppm for ‘Paulette Goddard’, and 45 and 75 ppm for ‘Grace
Albritton’. Applications at stage 3 (shoots fully extended) again had a linear
response with all three cultivars, but with fewer ﬂower buds than treatments at
comparable rates applied at the two earlier stages (Fig. 1).
There were no signiﬁcant application stage by Sumagic interaction effects
on plant heights or widths, and no main effects on plant widths for any of the
cultivars (data not shown). However, Sumagic applications reduced heights of
all cultivars at all concentrations applied (Fig. 2). Although heights of treated
plants were reduced by from 10 to 30%, depending on cultivar and Sumagic
concentration, the plants had a fuller, more compact appearance, with the ﬂowers
being more visible over the plant.
Acknowledgement: The authors would like to thank Bennett’s Creek Nursery,
Inc., Suffolk, Va., for providing plants, research space, and maintenance of
the research plots. Also, thanks to Robert F. Black, III, vice president, for
recommendations on cultivars used.
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Fig. 1. Increases in ﬂower bud numbers with Sumagic sprays applied at three
different growth stages to three Camellia cultivars. Stage 1= vegetative bud swell;
Stage 2= partial new shoot growth; Stage 3= new shoots fully extended. Cultivars
used: BoC = “Blood of China’; PG = ‘Paulette Goddard’; GA = ‘Grace Albritten’.
Vertical bars indicate standard errors of the means.
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Fig. 2. Effects of Sumagic sprays on heights of three different camellia cultivars
at the end of the growing season. Vertical bars indicate standard errors of
the means.
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Height Control of Herbaceous Perennials Forced
Outdoors Under Night-Interrupted Lighting
Amanda S. Holland, Gary J. Keever,
J. Raymond Kessler, Jr. and James C. Stephenson
Auburn University, Dept. of Horticulture, Auburn, AL 36849
hollam@auburn.edu
Index Words: photoperiod, container production, Coreopsis grandiﬂora ‘Early
Sunrise’, plant growth regulation
Signiﬁcance to Industry: Night-interrupted lighting (NIL) outdoors in a nursery
setting promotes earlier ﬂowering of long-day herbaceous perennials, but often
results in excessive stem elongation. In this study, we found that a single foliar
application of B-Nine at the rate of 5000 ppm effectively controlled the height of
Coreopsis grandiﬂora ‘Early Sunrise’ forced under NIL, resulting in quality, earlyﬂowering plants.
Nature of Work: Previous research conducted in a greenhouse setting has
shown that night-interrupted lighting (NIL) from incandescent lamps forced
long-day herbaceous perennials into ﬂower out-of-season, thus allowing the
marketability of these plants during the four to six week peak retail sales period
in spring (2). Unfortunately, the beneﬁt of earlier ﬂowering often came with the
cost of excessive stem elongation (1, 3). Research that applied the principles
of NIL for earlier ﬂowering to a nursery setting followed the same pattern: Early
ﬂowering was achieved, but shoot elongation was excessive (2). Therefore, our
objective was to determine if shoot elongation could be controlled with plant
growth retardants outdoors under NIL.
This project was conducted at the Ornamental Horticulture Substation in Mobile,
AL. Eighty ‘Early Sunrise’ coreopsis were transplanted in November of 2003
from 72-celled ﬂats into trade gallons using an amended 3:1 pine bark: sand mix.
Plants were placed pot-to-pot outdoors under overhead irrigation and a natural
photoperiod and covered when freezing temperatures were predicted. A NIL area
was established using 60-watt incandescent lamps that provided a minimum of
10 foot-candles of light from 10:00 p.m. to 2:00 a.m.
All plants, except 10, were moved on February 1, 2003 from a natural
photoperiod to the NIL area. On March 7, 2003 single applications of B-Nine
(daminozide) at 0, 2500, 5000, 7500 ppm or B-Nine + Cycocel (chlormequat) at
0, 2500 + 1500, 5000 + 1500, or 7500 + 1500 ppm were applied as foliar sprays
to 10 single plant replications At ﬁrst ﬂower, plant height was measured, and plant
quality was rated using a scale of 1 to 5, with 1=dead and 5= a full, compact
plant with dark green foliage and more ﬂowers and ﬂower buds than plants with
lower ratings.
Results and Discussion: Plants exposed to NIL ﬂowered 7 days before those
under natural photoperiod, however plants were taller and of lower quality
(Fig. 1 and 2), which concurs with previous research by the authors (1). Higher
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concentrations of B-Nine reduced plant height and improved plant quality, but
delayed ﬂowering, the primary beneﬁt of NIL (Fig. 1). However, plants under
NIL treated with 5000 ppm B-Nine ﬂowered earlier than those under a natural
photoperiod and were of comparable height and quality (Fig. 1).
Similar to B-Nine alone, the B-Nine + Cycocel combinations reduced plant height
and improved plant quality, but delayed ﬂowering (Fig. 2). Unfortunately, as
opposed to B-Nine alone, we did not ﬁnd a concentration of B-Nine + Cycocel
that reduced height of plants under NIL without delaying ﬂowering.
Based on the results of our research, we conclude that the single application of
B-Nine at a rate of 5000 ppm effectively reduces height of Coreopsis grandiﬂora
‘Early Sunrise’ forced under NIL outdoors in nursery conditions without sacriﬁcing
plant quality or the beneﬁt of earlier ﬂowering.
Literature Cited:
1.

Iversen, R.R. and T.C. Weiler. 1994. Strategies to Force Flowering of Six
Herbaceous Garden Perennials. HortTechnology 4:61-65.

2.

Keever, G.J., J. R. Kessler, Jr. and J.C. Stephenson. 2001. Accelerated
Flowering of Herbaceous Perennials Under Nursery Conditions in the
Southern United States. J. Environ. Hort. 19:40-144.

3.

Zhang, D., A.M. Armitage, J.M. Affolter, and M.A. Dirr. 1996. Environmental
Control of Flowering and Growth of Achillea millefolium L. ‘Summer Pastels’.
HortScience 31:364-365.

Fig 1. B-Nine.
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