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Managing Growth of Herbaceous Perennials:
Fertilizer Rate Versus Uniconazole
Holly L. Scoggins
Department of Horticulture, Virginia Tech, Blacksburg, VA 24061
hollysco@vt.edu
Index words: Sumagic, uniconazole Artemisia x L. ‘Powis Castle’, Artemisia
vulgaris L. ‘Oriental Limelight’, Astilbe chinensis (Maxim.) Franch. var. pumila,
fertilizer, Filipendula rubra (Hill) Robinson ‘Venusta’, and Perovskia atriplicifolia
Benth., Russian Sage
Signiﬁcance to Industry: Increasing fertilizer levels may reduce production
time but can lead to excessive growth of herbaceous perennials, requiring the
application of plant growth regulators (PGRs). if control of plant mass is desired
(as deﬁned by shoot dry weight, height and width), our results indicate lower
fertilizer concentrations controls growth of all taxa tested with the exception of
Astilbe, and application of uniconozole can impact mass of Artemisia ‘Oriental
Limelight’ and Astilbe chinensis var. pumila.
Nature of Work: Little species-speciﬁc information is available on the cultural
requirements of greenhouse- or nursery-grown herbaceous perennials. With
the tremendous diversity of herbaceous perennial species grown, knowledge
of target pH and EC ranges can help reduce fertilizer inputs as growers can
group crops by nutritional needs, just as with irrigation requirements (Bilderback
et al., 1994). This study investigated the effects of ascending fertilizer rates
in conjunction with two rates of uniconazole (Sumagic, Valent USA) and a
control. Experimental taxa included Artemisia arborescens L. ‘Powis Castle’,
Artemisia vulgaris L. ‘Oriental Limelight’, Astilbe chinensis (Maxim.) Franch. var.
pumila, Filipendula rubra (Hill) Robinson ‘Venusta’, and Perovskia atriplicifolia
Benth. Vegetatively-propagated liners were provided by Yoder-Greenleaf and
transplanted into 3.8 L pots (trade gallons) using Fafard 52 substrate (peat:
pine bark:perlite). Irrigation was provided by Netaﬁm spray stakes (1 per
pot). The experment was conducted in June and July 2003, under nursery
conditions (gravel pad, no cover) at the department’s Urban Horticulture
Center in Blacksburg, Virginia. The experiment was terminated 70 days
after transplanting. Experimental units (pots) were arranged in a randomized
complete block design with ﬁve blocks and a factorial treatment design of
N rates (3) x uniconazole rates (3). The fertilizer source was Osmocote Plus
15N-3.9P-10K controlled-release (5-6 months) at three N rates ( 2.4, 4.72,
7.11 kg.m-3 N), incorporated into the substrate before potting of the liners.
These are the low, medium, and high rates, respectively, as recommended by
the manufacturer. The PGR applied was uniconazole (brand name Sumagic,
Valent U.S.A.) at rates of 15 to 60 mg·L-1 plus a control (species-dependent
rates based on previous work with same or closely related taxa). The PGR was
applied as a single foliar spray, per label instructions, during active growth (two
weeks after transplanting), at a volume of 210 mL·m2. Plant height, average
width (measured at widest point then perpendicular to that line, then averaged),
and a quality rating were taken every two weeks. Substrate pH and electrical
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conductivity (EC) was measured using the pour-through extraction method
(Wright 1986). At termination, the aerial portion of the plant was harvested, dried,
and weighed. Throughout the study days to bud and ﬂower were noted.
Results and Discussion: All plants under all treatments were of good quality
throughout the experiment with no evidence of chlorosis, necrosis, phytoxicity,
or nutrient deﬁciencies (data not shown). Only Perovskia ﬂowered during the
experiment; days to ﬂower was not impacted by PGR or N rate treatments.
Treatment main effects on growth varied by species (Table 1). Data analysis
revealed no interactions (P≤ 0.05) between fertilizer rate and uniconazole for dry
weight, height, or width (data not shown).
The application of uniconazole controlled height and width of Artemisia ‘Oriental
Limelight’ and Astilbe when compared to the control for the duration of the
experiment. Uniconazole provided height control of Perovskia, but the effect
did not persist beyond 6 WAT. Growth of Filipendula and Artemisia x ‘Powis
Castle’ was statistically responsive to uniconazole at the rates applied, though
the effect was difﬁcult to distinguish by observation. Substrate pH ranged from
5.9 to 6.3, remaining fairly stable over time. Soluble salts levels as measured
by EC ﬁrst increased then decreased over time as a result of heavy rainfall
during the last four weeks of the experiment, probably limiting plant response
to the higher N rates. At 4 WAT (six weeks after potting), Artemisia x ‘Powis
Castle’, Filipendula, and Perovskia all exhibited a quadratic growth response
to fertilizer rate, with the largest plants (height and width) at the “medium’ rate
of 4.72 kg. m-3 N incorporated into the substrate. As the EC declined in 6 and
8 WAT, the differences became less pronounced or nonexistent. Height, width,
and dry weight of Artemisia ‘Oriental Limelight’ increased linearly with ascending
N rates. Interestingly, Astilbe showed no differences in growth response due to
N rate. In summary, if control of plant mass is desired (as deﬁned by shoot dry
weight, height and width), our results indicate lower N rates controls growth of
all taxa tested with the exception of Astilbe, and uniconozole application can
provide additional control on Artemisia ‘Oriental Limelight’ and Astilbe chinensis
var. pumila.
Literature Cited:
1. Bilderback, T.E., R.E. Bir, and J. T. Midcap, 1994. Managing drought on
nursery crops. Bull. AG-519-6. North Carolina Coop. Ext. Serv.
2.

Wright, R.D. 1986. The pour-through nutrient extraction procedure.
HortScience 21:227-229.

Thanks to Yoder Greenleaf for providing perennial liners and Fafard, Inc. for
providing substrate. We also thank Velva Groover for her technical assistance.
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Table 1. Effects of nitrogen rate on height [over time] and dry weight at harvest
[8 weeks after treatment WAT) with PGR] (N = 15).
Taxa
N rate (kg.m-3)

Height (cm)
0 WAT

Shoot dry
weight (g)

2 WAT

4 WAT

6 WAT

8 WAT

8 WAT

Artemisia ‘Powis Castle’
2.4

12.8

15.9

23.3

26.9

30.7

23.6

4.7

13.8

17.9

26.4

30.1

33.7

30.4

7.1

13.7

16.9

24.5

28.6

34.0

38.6

NSz

Q*

Q*

NS

L*

L***

Artemisia ‘Oriental Limelight’
2.4

15.4

20.5

28.7

37.5

43.4

22.1

4.7

16.0

23.8

33.9

43.2

48.4

34.3

7.1

14.2

21.8

36.6

50.2

56.1

33.4

NS

Q*

L***

L***

L**

Q***

Astilbe chinensis var. pumila
2.4

3.5

4.2

6.3

6.5

8.3

4.6

4.7

3.2

4.7

6.8

7.7

10.6

6.7

7.1

3.9

4.1

6.1

7.8

11.3

4.9

NS

NS

NS

NS

NS

NS

Filipendula rubra ‘Venusta’
2.4

10.6

14.6

30.6

37.2

39.3

15.5

4.7

11.7

22.1

36.0

41.3

44.5

25.8

7.1

12.0

17.2

31.6

39.8

42.7

20.7

NS

Q***

Q**

NS

NS

Q***

2.4

15.2

22.5

50.8

75.3

83.1

21.2

4.7

14.6

26.3

59.8

81.7

85.5

22.6

7.1

13.9

24.5

55.9

76.4

81.1

28.4

NS

Q*

Q*

NS

NS

L***

Perovskia atriplicifolia

Z NS, *, **, ***
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Table 2. Effects of uniconazole on height over time and dry weight at harvest [8
weeks after treatment (WAT) with PGR] (N = 15).
Taxa
Uniconazole
rate (mg.L-1)

Shoot dry
weight (g)

Height (cm)
0 WAT

2 WAT

4 WAT

6 WAT

8 WAT

8 WAT

Artemisia ‘Powis Castle’
0

13.7

18.3

26.1

29.2

35.0

33.2

30

13.9

17.6

25.1

28.6

32.2

31.0

60

12.7

14.8

23.0

27.9

31.2

28.3

NSZ

L**

L*

NS

L*

L*

Artemisia ‘Oriental Limelight’
0

15.5

28.8

44.9

56.9

65.2

37.2

30

15.6

19.8

31.4

43.1

48.3

31.6

60

14.5

17.5

22.9

30.9

34.4

21.5

NS

L***

L***

L***

L***

L***

Astilbe chinensis var. pumila
0

3.5

5.3

8.0

9.9

12.2

7.9

23

3.6

4.2

6.1

7.0

10.3

5.0

45

3.5

3.6

5.1

5.1

7.7

3.3

NS

L**

L**

L***

L**

L***

Filipendula rubra ‘Venusta’
0

11.6

21.1

31.9

41.6

42.1

22.2

30

11.3

16.0

32.8

39.6

44.5

20.0

60

11.3

16.8

33.5

37.1

39.9

19.9

NS

L**

NS

L*

NS

NS

0

14.9

29.2

62.7

81.5

86.9

27.1

15

14.3

23.3

53.5

77.3

81.5

22.6

30

14.4

20.8

50.3

74.5

81.3

22.6

NS

L***

L**

NS

NS

L*

Perovskia atriplicifolia

Z NS, *, **, ***

Contrasts nonsigniﬁcant or signiﬁcant at P≤ 0.05, 0.01, or 0.001 levels, respectively
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Moisture Stress for Growth Control: Physiological
Responses of Salvia (Salvia splendens)
and Vinca (Catharanthus roseus)
Krishna S. Nemali and Marc W. van Iersel
Department of Horticulture, University of Georgia, Athens, GA 30602
krishna@uga.edu and mvanier@uga.edu
Index words: Carbon gain, Drought, ECH2O probes, Irrigation, Net photosynthesis
Nature of the work: Plant growth regulators (PGRs) are commonly used to
produce small and compact bedding plants. Small and compact plants are
preferred for their ease in shipment (more plants can be transported per box)
and increased survival rate after transplanting. Although PGRs are still the most
popular means of growth control, there has been an increased tendency among
greenhouse growers to resort to non-chemical means of growth control, due
to potential pollution and health hazards resulting from use of PGRs. Various
non-chemical techniques for growth conditioning have been proposed, of which
moisture stress is commonly used in greenhouses. Bedding plants subjected to
moisture stress are smaller in size and grow slower than non-stressed plants (1).
Unlike conventional irrigation where the growing medium is maintained at a high
moisture level, moisture stress conditioning involves drying the growing medium
to a low moisture level (close to the wilting point) in each drying cycle. Although
this technique is widely used, little effort has been made to understand the
physiological responses of bedding plants to moisture stress. The objective of
our study was to investigate the differences in water relations and CO2 exchange
between a drought-tolerant (vinca) and -sensitive (salvia) species when subjected
to moisture stress at two different temperatures. Particularly, we wanted to
determine at which substrate moisture level plant growth is inhibited, whether
plants recover completely from a subsequent stress, and how water use efﬁciency
is affected by a previous stress.
Thirty-two seedlings of Salvia splendens ‘Bonﬁre Red’ and Catharanthus
roseus ‘Cooler Peppermint’ were grown from seed in standard ﬂats (21.5” ×
8” × 2.4”) ﬁlled with a soilless mix (Fafard 2P, Fafard, Andersen, S.C.). Plants
were grown in a greenhouse using normal production practices until canopy
closure. Subsequently, plants were shifted to a whole-plant gas exchange
system (2). Inside the gas exchange chambers, both species were grown at two
temperatures, 70˚ F (21˚ C) and 80˚ F (27˚ C) and at light levels similar to those
in the greenhouse. After plants were placed inside the gas exchange system,
irrigation was withheld until the plants wilted, after which they were re-irrigated
and a second drying cycle was started. The plants were again re-irrigated after
they wilted for the second time, after which the experiment was ended.
Gas exchange rate of the crops and moisture content of the growing medium
(ECH2O-10 probes, Decagon devices Inc., Pullman, WA) were measured once
every 10 minutes throughout the experiment. Daily average photosynthetic (Pn)
and respiration (Rd) rates (µmol CO2 per second) were calculated from these
618
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measurements after correcting for microbial respiration from the substrate.
The daily carbon gain of the plants (DCG, expressed as grams of C per day), a
measure of growth rate, was estimated from Pn and Rd (2). The volume (L) of
water lost in evapotranspiration (ET) from the growing medium during a cycle was
estimated by multiplying the difference in the initial and ﬁnal moisture content
(m3 m-3) of the growing medium during the cycle with 9.3 L (the volume of the
tray). Water use efﬁciency (WUE, grams of carbon gained by plants per liter of
water lost from growing medium) of plants during any cycle was estimated as
the ratio of total carbon gained to volume of water lost from the growing medium
during a drying cycle. Leaf water, osmotic, and turgor potentials were measured
using psychrometers at the start of the experiment, and twice after re-irrigating
plants at the end of each drying cycle.
The experiment consisted of four treatments (2 species × 2 temperature levels)
and three replications in a randomized complete block design. Main and
interaction effects among species, temperature levels, and drying cycles were
analyzed by ANOVA (P < 0.05) using SAS (SAS systems, Cary, N.C.). Data for
DCG were normalized (expressed as percentage of the maximum DCG during that
drying cycle) to correct for differences in leaf area among treatments and different
drying cycles. The following non-linear regression was ﬁtted to describe the
response of carbon gain to decreasing moisture content using proc Nlin of SAS
(P < 0.05):
DCG = Y0 + a × (1- exp-b X θ )
Where θ is the substrate moisture content. The asymptote of the above equation
(Y0 + a) was ﬁxed at 100%. Moisture content to result in 50% decrease in DCG
was estimated from the ﬁtted equation.
Results and discussion: As the moisture content decreased in the growing
medium, DCG of plants in all treatments was mostly unaffected until a moisture
level of approximately 0.15 m3 m-3 (or 15% v/v). Further depletion in moisture
resulted a decrease in DCG of salvia (Fig. 1) and the moisture content at which
vinca started to show a decline in DCG was lower at approximately 0.1 m3 m-3
(10% v/v). The moisture content at which severe stress was noticed (50%
decrease in DCG) in salvia and vinca was 0.09 ( 9% v/v) and 0.06 m3 m-3 (6%
v/v), respectively. This indicates that, when exposed to similar substrate moisture
stress, the growth of salvia is inhibited earlier than that of vinca. Thus, to prevent
excessive growth inhibition, salvia should be re-irrigated at a higher substrate
moisture content than vinca. The relationship between substrate moisture content
and DCG was similar at both temperatures.
Leaf turgor potential was not statistically different at the start of the experiment
and after the plants were re-irrigated following a drying cycle. However, leaf
turgor potential was higher for vinca than for salvia. This can be attributed to the
lower osmotic potential of vinca as compared to salvia (Fig. 2). There were no
differences in leaf water potential between the two species. It is important to note
that water relations data were collected after re-irrigating, i.e. on fully turgid plants.
There may have been additional differences in leaf water status among species
during the drying cycles. Photosynthetic rates of plants in all treatments during
the second drying cycle were similar or higher than those seen during ﬁrst cycle
(data not shown).
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There was a signiﬁcant species × temperature interaction and a main effect
of drying cycle on the WUE of the plants. In general, the WUE was higher
at the lower temperature (21˚ C) and higher for vinca than for salvia at both
temperatures. The difference in WUE between 21 and 27˚ C was greater for
vinca than for salvia (Fig. 3, top). Compared to the ﬁrst drying cycle, both species
had a higher WUE during the second drying cycle (Fig 3, bottom), indicating a
physiological acclimation of the plants. Water use efﬁciency is an indicator of how
efﬁciently plants can use water to produce dry matter. Thus, in the second drying
cycle, the plants were able produce more dry matter with a given amount of water
than in the ﬁrst drying cycle. Respiratory carbon losses of both species were
lower (data not shown) during the second drying cycle as compared to the ﬁrst,
which resulted in increased carbon gain.
Signiﬁcance to Industry: This study quantiﬁes the effect of the substrate
moisture content on the growth rate of a drought-tolerant and -sensitive
greenhouse species. This information can be used to determine speciﬁc target
moisture content of the substrate that will result in a particular growth reduction.
However, different species respond differently to drought stress so the target
moisture levels should be species-speciﬁc. For example growth of salvia was
reduced at moisture levels below 15%, while for vinca growth was unaffected
until the moisture level dropped below 10%. We are currently developing a
controller that can measure up to four ECH2O probes and open an irrigation valve
when the substrate moisture content drops below a grower-determined set point.
This controller will allow growers to set a minimum substrate water content at
which the plants will be irrigated, the duration of each irrigation event, and the
minimum time interval between subsequent irrigations. Thus, plants will only be
irrigated when needed, and with the appropriate volume of water. This provides
a simple method to automate irrigation and should greatly reduce water use and
nutrient leaching.
Literature Cited:
1.

Latimer, J.G. 1992. Drought, paclobutrazol, abscisic acid, and gibberellic
acid as alternatives to daminozide in tomato transplant production. J. Amer.
Soc. Hort. Sci. 117:243-247.

2.

van Iersel, M.W. and Ba. Bugbee. 2000. A multiple chamber, semicontinuous,
crop carbon dioxide exchange system: Design, calibration, and data
interpretation. J. Amer. Soc. Hort. Sci. 125:86-92.
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Fig. 1. Effect of substrate moisture content on daily carbon gain (DCG,
expressed as a percentage of the maximum carbon gain) of salvia and vinca.
Data from 3 replications, 2 temperatures, and 2 drying cycles were plotted for
each species and used for ﬁtting the regression line (R2=0.71 for vinca and
0.81 for salvia).
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Fig 2. Total water potential, osmotic potential and turgor potential of salvia and
vinca during the experiment. Data were pooled over two temperature levels,
three replications, and three measurement periods (n=18). Error bars represent
the standard error of the mean.
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Fig. 3. Top. Interactive effect of species and temperature on water use efﬁciency
(WUE). Data were pooled over three replications and two irrigation cycles (n=6).
Bottom. Effect of irrigation cycle on WUE of plants in different treatments. Data
were pooled over three replications, two species, and two temperatures (n=12).
In both graphs, error bars represent the standard error of the mean.
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Extended Vase Life for Cut
Stems of Hydrangea paniculata
Todd Leeson, Sharon Bale, Terry Jones,
Winston Dunwell and Robert McNiel
University of Kentucky, Dept. of Horticulture, Lexington, KY 40546-0091
Index Words: Hydrangea, Hydrangea paniculata, Floral preservatives, Vase life,
Post-Harvest
Nature of Work: Hydrangea paniculata is available as a cut stem from the
Holland market. Some H. paniculata are available in this country as a cut stem
through farmers markets. A national commercial wholesale source of this stem
is not readily available. H. macrophylla cultivars are the ﬂowers that are usually
grown for the cut ﬂower market. The other hydrangea species H. arborescens,
smooth hydrangea; H. paniculata, panicled hydrangea; and H. quercifolia,
oakleaf hydrangea, have been grown for landscape plants (1). Therefore, the
ability to produce quality ﬁeld grown cut stems of the H. paniculata ﬂower has
the potential to offer an alternative income source to Kentucky farmers.
In 2001 preliminary studies were conducted at the University of Kentucky to
determine the effects of irrigation and pruning inﬂuence on hydrangea for fresh
cut ﬂower production (2). Cutting the existing H. paniculata shrubs back in the
fall produced strong straight stems the next season that deﬁnitely had potential
for the cut stem market. This study was to see the overall effects of ﬂoral
hydrating and preserving solutions in dry cold storage (34C) vs. no storage of
H. paniculata cut ﬂower stems.
In 1999 a hydrangea cut-ﬂower cultivar trial was established at the University
of Kentucky Research and Education Center at Quicksand, KY (2). In the
late spring, summer, and fall of 2002, a study was observed on three different
cultivars H. paniculata ‘Pink Diamond’, H. ‘Unique’, and H. ‘Tardiva’. No
information could be found on the best ﬂoral preservative to be used on these
plants, nor was there any information on the effects dry storage would have on
these stems. Dry storage in a cooler could mimic the effects of shipping time as
well as the ability of a wholesale ﬂorist to “hold” the plant material.
Stems of H. paniculata cultivars ‘Pink Diamond’, ‘Unique’, and ‘Tardiva’ were
harvested when the ﬁrst or second row of sterile ﬂorets were fully opened. Sixty
stems were cut, thirty of which were placed in a hydrating solution (Hydraplus)
and then placed in a control using just tap water with a pH of 7.2 (Treatment 1),
Aquaplus per package directions (Treatment 2), and Aquaplus with the addition
of Flora Novus-XL (Treatment 3) solution in equal parts. The other thirty stems
were hydrated and stored for 3 days dry in a cooler (34C). On the fourth day
stems were recut, hydrated and placed in a control using just tap water with a
pH of 7.2 (Treatment 4), Aquaplus per package directions (Treatment 5), and
Aquaplus with the addition of Flora Novus-XL (Treatment 6) solution in equal
parts. Stems remained in the treatments until the stem tips wilted or the sterile
624
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ﬂorets turned brown and the ﬂowers were no longer of any commercial value.
For example, if the stem in vase 3 failed to rehydrate and remained wilted after
initial treatment the vase life was considered 0 days. If sterile ﬂorets started
browning on the third day vase life was over and considered to be 3 days.
Results and Discussion: No data was taken regarding stem length. A standard
ﬂoral shipping box was used for dry storage as well as being the gauge of
acceptable stem length. In every case 3-4’ of stem was cut off in order for the
stems to ﬁt in the ﬂorist box. Stem length is not an issue. The vase life of this
study is of an acceptable length (Table 1). Dry cold storage for 3 days does not
seem to affect the vase life of ‘Pink Diamond’, ‘Unique’, and ‘Tardiva’ (Table 1).
There also does not seem to be an apparent difference in vase life of various
cultivars used in this experiment. Cultivars of ‘Unique’, and ‘Pink Diamond’
were cut on the dates of August 9th and August 23rd while the cultivar ‘Tardiva’
was cut on October 9th (Table 1). The stems were then observed to determine
what the average vase life was from the date they were cut off the plant. The
stems that were stored in a cooler dry were stored in the cooler for three
days but those three days were subtracted from the overall days to simulate
transportation. If the days showed a nine day vase life it was actually a six day
consumer vase life. More work needs to be done to determine the maximum
vase life and dry storage time for H. paniculata.
The following is a list of further work that should be looked at to determine the
maximum vase life of H. paniculata. First, how long can these ﬂowers remain
in dry cold storage before their viability is adversely affected? The pH of the tap
water used in the control was very high (7.2). Would vase life be lengthened
by altering the water pH? Does shipping and storage in a solution vs. dry cold
storage make a signiﬁcant difference in vase life?
Signiﬁcance to the Industry: Under this study conditions showed that
H. paniculata cultivars have the potential to be a fresh cut ﬂower. This study
could potentially develop a wholesale fresh cut ﬂower market for H. paniculata.
Changing production practices, storage methods, and observing ﬂowers in
different preservation solutions can result in a hydrangea fresh cut-ﬂower market
not normally available for growers interested in alternative incomes.
Literature Cited:
1.

Armitage, A.M. 1993. Specialty cut ﬂowers. 1st ed. Timber Press,
Portland Ore.

2.

Dunwell Winston, Dwight Wolfe, and June Johnston.2001. Hydrangeas for
cut ﬂowers: 2000 observations. UK Nursery and Landscape Program 2001
Research Report, PR-450:8-9.
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Table 1: Hydrangea paniculata vase life results.
Trt 1

Trt 2

Trt 3

Trt 4*

Trt 5*

Trt 6*

8/09/02

5.35

6.1

6.95

5.45

5.8

6.5

8/23/02

5.2

6.5

6.6

4.8

5.7

6.5

10/09/03

5.57

6.3

7.26

5.23

6

6.8

Average

5.37

6.3

6.94

5.2

5.8

6.6

* indicates cold storage treatments.
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Preservative and Temperature Postharvest
Treatments on Hydrangea paniculata ‘Kyushu’
Todd Leeson, Robert McNiel, and Sharon Bale
University of Kentucky, Dept. of Horticulture, Lexington, KY 40546-0091
tmlees0@uky.edu
Index Words: Hydrangea, Hydrangea paniculata, Floral preservatives, Vase life,
Post-Harvest
Nature of Work: Hydrangea paniculata is available wholesale as a cut stem
from the Holland market. Some H. paniculata are available in this country
as a cut stem through farmers markets. A national commercial wholesale
source of this stem is not readily available. H. macrophylla cultivars are the
ﬂowers that are usually grown for the cut ﬂower market. The other hydrangea
species H. arborescens, smooth hydrangea; H. paniculata, panicled hydrangea;
and H. quercifolia, oakleaf hydrangea, have been grown for landscape
plants (1). Therefore, the ability to produce quality ﬁeld grown cut stems of the
H. paniculata ﬂower has the potential to offer an alternative income source to
Kentucky farmers.
In 1999 a hydrangea cut-ﬂower cultivar trial was established at the University
of Kentucky Research and Education Center at Quicksand, KY (2). In 2001
preliminary studies were conducted at the University of Kentucky to determine
the effects of irrigation and pruning inﬂuence on hydrangea for fresh cut
ﬂower production (2). Cutting the existing H. paniculata shrubs back in the fall
produced strong straight stems the next season that deﬁnitely had potential
for the cut stem market. In the summer and fall of 2002 a preliminary study
was conducted to see if H. paniculata cultivars had the potential to become a
specialty cut ﬂower. The results were reported at the 2003 SNA Conference and
showed an average vase life of 5-6 days in 2002, these results can be found
in the 2004 SNA proceedings. The overall objectives of this experiment was to
observe H. paniculata ‘Kyushu’ to see if it has a reasonable vase life, interactions
with the ﬂoral preservatives and extender, and to see if the stems responded
differently to cold treatments.
No information could be found on the best ﬂoral preservative to be used on
these plants, nor was there any information on the effects cold wet storage
would have on these stems. Cold storage could mimic the effects of shipping
time as well as the ability of a wholesale ﬂorist to “hold” the plant material.
The study was initiated when one hundred and ﬁfty stems were harvested on
September 16, 2003 at 9:00EST. Stems were harvested when the ﬁrst and
second row of sterile ﬂorets were fully developed. Dry stems were transported
to the lab and measured for an average stem length of 36”. Stems were then
placed into a hydrating solution (Pokon Professional #2) for 1 1⁄2 hours. The
‘Kyushu’ blooms were then divided up into two 75 stem lots to be placed into
their no cold storage treatment and cold storage treatment. The 75 stems for
the cold storage treatment were placed into Prokona containers for wet storage
Floriculture Section

627

SNA RESEARCH CONFERENCE - VOL. 49 - 2004
at 35F and 90% relative humidity for 7 days. The other 75 stems were then
placed directly into their treatments which were designated by a randomizing
table in a storage facility with a temperature of 73F and 90%RH. The eight
treatments (per package directions) were:
1. Control using tap water with a pH of 7.5
2. Floralife Original Flower Food
3. Pokon & Chrysal Professional #3
4. Aquaplus
A ﬂoral extender which claims to add days of life to the ﬂowers was added in
with the ﬂoral preservatives.
5. Floralife + Flora Novus XL
6. Pokon & Chrysal Professional #3 + Flora Novus XL
7. Aquaplus + Flora Novus XL
8. Flora Novus XL
Stems remained in the treatments until the stem tips wilted or the sterile ﬂorets
showed the ﬁrst brown color and the ﬂowers were no longer of any commercial
value. For example, if the stem in vase 3 failed to rehydrate and remained wilted
after initial treatment the vase life was considered 0 days. If the sterile ﬂorets
started browning on the third day, vase life was over and considered to be
3 days. The stems that remained in cold storage for 7 days were then taken out
of the cooler and were placed into their designated treatments as described with
no cold treatments.
Results and Discussion: The experiment was set up as a factorial experiment
with replication using a ANOVA to ﬁnd out the main effects and interactions
that occurred with a P value <.05. The independent variable was the vase life.
The three factors involved were the cold storage, preservative treatments, and
extender. Wet cold storage for 7 days does seem to have a negative effect on
the vase life of ‘Kyushu’, as vase life was decreased by 2 days. Stems with no
cold storage treatments had a vase life of 7.9 days and stems in cold storage
treatments show a vase life of 5.8 days (Figure 1).
The results with ﬂoral preservative treatments back up the idea that the cultivar
would react differently with the different ﬂoral preservative treatments. Floralife
treatment with no cold storage treatment was signiﬁcantly better than either of
the other two preservatives or the control (Figure 2). When stems were stored in
cold prior to treatment there was no difference between preservatives, although
preservatives were better than the control (Figure 3). The cut ﬂower responded
to the extender by actually decreasing the vase life by 1-2 days (Figure 4) but
the extender + preservative interaction was not signiﬁcant.
The following is a suggestion for future research to determine the maximum
vase life of H. paniculata. First, how long can these ﬂowers remain in wet cold
storage before their viability is adversely affected? Does shipping and storage in
a solution as wet vs. dry cold storage make a signiﬁcant difference in vase life?
Signiﬁcance to the Industry: Results of this study indicate that H. paniculata
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‘Kyushu’ has the potential to be a fresh cut ﬂower. Implementation could
potentially develop a supply of H. paniculata for the wholesale fresh cut ﬂower
market. Controlling production practices, storage methods, and preservation
solutions can result in a hydrangea fresh cut-ﬂower market crop not normally
available for growers interested in alternative farm incomes.
Literature Cited:
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Timber Press, Portland Ore.
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Figure 1: No Storage vs. Cold Storage. Treatments with the same letter are not
signiﬁcantly different. The P value for this graph was <.05.

Figure 2: No Cold Storage*Preservative Interaction. Treatments with the same
letter are not signiﬁcantly different. This graph showed a P value <.05.
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Figure 3: Cold Storage*Preservative Interaction. Treatments with the same
letter are not signiﬁcantly different. This graph showed a P value <.05.

Figure 4: Extender Interaction. Treatments with the same letter are not
signiﬁcantly different. This graph showed a P value <.05.
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Poinsettia Cultivar Trials at the Ornamental
Horticulture Research Center, Mobile, AL (OHRC)
C.P. Hesselein1, J.C. Stephenson1, J.W. Olive1 and J.R. Kessler2
1
PO Box 8276, Mobile, AL 36689-0276
2
101 Funchess Hall, Auburn University, AL, 36849-5408
chessele@acesag.auburn.edu
Signiﬁcance to Industry: According to the USDA - National Agricultural
Statistics Service 2003 ﬂoricultural crop survey, poinsettias represented
approximately 30% ($252 of the $829 million) of the United States and 43%
($4.7 of the $10.9 million total) of Alabama’s wholesale potted ﬂowering plant
markets respectively (USDA 2004). Through the years, improved cultivars have
greatly increased post-harvest longevity; added a variety of colors, patterns,
and ﬂower shapes; and improved handling and growing characteristics. These
breeding improvements are a primary reason that poinsettias continue to
increase in popularity as a symbol of the Christmas season in many parts of
the world. In an attempt to keep growers and the public informed of the latest
cultivars, researchers at the OHRC have conducted cultivar trials in 1997 and
1999-2003.
Nature of Work: All trials have been conducted at the OHRC. In the year 2000
a grower demonstration trial was conducted at Baldwin Wholesale Nursery in
addition to a replicated trial at the OHRC. Trials at the OHRC are conducted in
glass covered greenhouses using a randomized complete block design with the
exception of 2003 when a split-plot design was used. The number of replications
has varied from year to year depending on the experimental design and number
of cultivars tested. Rooted poinsettia cuttings have been donated for the trial
from a number of propagators over the years, a list of these cultivars and the
participating propagators can be found in table 1. The number of cultivars
evaluated each year has varied from 97 in 2000 to 25 in 2002. Data collected
during these trials include measurements of height, width, ﬁrst color and pollen
shed (anthesis) for each cultivar. (For more information on the 1997 and 1999
trials go to: http://www.ag.auburn.edu/aaes/communications/highlights/winter98/
poinsettia.html or http://www.ag.auburn.edu/aaes/communications/highlights/
winter00/poinsettia.html.) A record of cultural practices is kept including
planting and pinch date, fertilization, plant growth regulator (PGR) applications,
temperature and pesticide applications. Since 2001, weekly measurements of
the height of each cultivar are entered into a graphical tracking program available
from Paul Ecke Ranch, Inc., http://www.ecke.com/new1/poin/points_tech_
graph_track.asp (Fisher and Heins 2002). The graphical tracking software in
combination with historical knowledge about each cultivar is used to determine
PGR applications and temperature management to help reach a predetermined
target plant height (16-20 inches). In 1997, 1999, 2000, and 2003 all cultivars
raised in the trial have been evaluated on the second weekend following
Thanksgiving. In 1997 the evaluation was held at the Mobile Ornamental
Horticulture Research Center and evaluators were asked to rank cultivars from
most to least favorite by color group. The remaining evaluations were held
at the Mobile Botanical Gardens in conjunction with a poinsettia display and
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sale. The evaluators at the Mobile Botanical Gardens were asked to select
their favorite displayed cultivars regardless of color. In 1999 evaluators were
asked to select their ten favorite cultivars, while in 2000 and 2003 evaluators
were asked to select their ﬁve favorite cultivars. The number of evaluations has
varied over the years with a low of 10 surveys in 1997 and a high of 84 surveys
in 2003. Information from 136 surveys is presented in the results and discussion
section of this paper. The vast majority of surveys were ﬁlled out by retail
poinsettia consumers.
Results and Discussion: ‘Freedom Red’ and ‘Peterstar Red’ have been among
the top three red cultivars twice. Other red cultivars named as one of the top
three (including ties) are ‘Freedom Bright Red’, ‘Peterstar Red’, ‘Supjibi’, ‘Sonora
Dark Red’, ‘Galaxy’, ‘Red Velvet’, ‘852 Eckabud’, ‘877 Eckadina’, ‘Pizarro’, ‘Orion
Red’, ‘Spotlight Dark Red’, ‘Chianti’ and ‘Merlot’. For white cultivars, ‘Pearl
White’ has been among the top three three times, ‘Snowcap’ and ‘Whitestar’
each twice and ‘Sonora White’ and ‘Snowberry Punch’ each one time. For pink
cultivars, ‘Freedom Pink’ has been among the top three twice and ‘Enduring
Pink’ ‘Peterstar Pink’, ‘Cortez Pink’, ‘Pepride Pink’, ‘Sonora Dark Pink’, ‘Coco
Pink’, ‘Freedom Rose’, and ‘Cortez Hot Pink’ each one time. For ﬂecked
cultivars, Candy Cane, Amazone, Monet Twilight have each been among the top
three twice and ‘Monet’, ‘Pink Peppermint’ and ‘Champagne’ each one time.
For cultivars with variegated foliage, ‘Silverstar Red’, and ‘Heirloom Peach’ have
each been among the top three twice and ‘Heirloom Pink’, ‘Silverstar Pink’ and
‘Holly Point’ each one time. For marble cultivars, ‘Peterstar Marble’ was among
the top three three times, ‘Marblestar’, ‘Sonora Marble’, ‘Pepride Marble’, ‘Winter
Rose Marble’ and ‘Premium Marble’ each once. For jingle bell cultivars, ‘Sonora
Jingle’ was among the top three two times and ‘Freedom Jingle Bell’, ‘Jingle
Bells’, ‘Sonora White Glitter’, ‘54-99 R & W’ and ‘Jingle Bells 3’ each once. For
miscellaneous cultivars, Peterstar Orange, Maren, Lemonsnow, Cranberry Punch
and Premium Apricot were among the top three cultivars once each. For novelty
cultivars, Winter Rose Dark Red has been among the top three three times, Plum
Pudding twice and Holly Point, Carousel and Strawberries and Cream each once.
Of the top 15 cultivars selected each year during evaluations 41% were red,
8% were white, 11% were ﬂecked, 9% jingle bells, 9% pink, 8% novelties, 5%
marble, 6% miscellaneous colors and 5% variegated foliage.
There are many poinsettia cultivars available to growers. The OHRC cultivar trials
can help growers choose which of those cultivars to try in their own production
programs. In addition, experience gained at these trials can provide growers
with cultural advice on avoiding pitfalls and the best cultural practices for
growing them.
Literature Cited:
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101-016
1014 6
1055 6
1072 6
1-996
34-97 (Bright Red Sails)3, 4
54-99 R & W6
5-89 (Holly Point)2, 3, 4, 5
64-016
852 (Eckabud)2
877 (Eckadina)2
920 (Max Red)3, 4, 5, 6
979 6
Amazone2, 3, 4, 5, 6
Candy Cane1,2,3
Champagne Punch4
Chianti Red5, 6
Classic Red4
Cranberry Punch2, 3, 4, 5, 6
Darlyne Pink1
Enduring Pink5, 6
Freedom Bright Pink4
Freedom Bright Red1, 2, 3, 4, 5, 6
Freedom Coral4, 5
Freedom Fireworks4, 5

Paul Ecke Ranch
Peterstar Pink1, 2, 3, 4
Peterstar Red1, 2, 3, 4
Peterstar Silverbells2, 3
Peterstar White1, 2, 3, 4
Petoy Red1, 2, 3
Pink Peppermint2, 3
Plum Pudding3, 4, 5, 6
Prestige4, 5, 6
Red Baron2, 3
Red Satin2, 3
Red Splendor2, 3
Red Velvet2, 3, 4, 5, 6
Redberry Punch4, 5
Snowberry Punch4, 5, 6
Snowcap1, 2, 3, 4, 5, 6
Strawberries ‘N Cream4, 5, 6
Strawberry Punch4
Success Coral2, 3
Success Light Pink2, 3
Success Pink2
Success1, 2, 3, 4
Supjibi2, 3
T-70-B (Red Angel)3
Thanksgiving Red4
V-14 Red1

Numbers represent years each cultivar was grown where 1=1997, 2=1999, 3=2000, 4=2001, 5=2002, 6=2003

1, 2, 3, 4, 5, 6

z

Column headings in bold are poinsettia propagators

Paul Ecke Ranch

Freedom Jingle Bell1, 4
Freedom Pink1, 2, 3, 4, 5, 6
Freedom Red1, 2, 3, 4, 5, 6
Freedom Rose2, 3, 4, 5
Freedom Salmon3, 4
Freedom White1, 2, 3, 4, 5, 6
Heirloom Peach2, 3, 4, 6
Heirloom Pink2, 3,
Heirloom Red2, 3
Jester Jingle Bells4, 5
Jester3, 4, 5
Jingle Bells 32, 3, 6
Jingle Bells 4.04, 5, 6
Jingle Bells2, 3
Marblestar2, 3, 4
Maren2, 3, 4
Monet Twilight2, 3, 4, 5, 6
Monet1, 2, 3
Pearl White1, 2, 3
Pepride Marble3, 4
Pepride Pink2, 3, 4
Pepride Red2, 3, 4, 5
Pepride White4
Peterstar Marble1, 2, 3, 4
Peterstar Orange2, 3, 4

Paul Ecke Ranchz

Oglevee Ltd.
Festival Red5
Festival White5
Red Angel5
Early Joy Red5
Early Joy Pink5
Nutcracker Salmon5
Nutcracker Pink5
Nutcracker White5

HMA
Christmas Dream5
Christmas Season5
White Christmas5

Velveteen Red5
Winter Rose Dark Pink4, 5
Winter Rose Dark Red2, 3, 4, 5, 6
Winter Rose Jingle Bells4
Winter Rose Marble5, 6
Winter Rose Pink3, 4, 5, 6
Winter Rose White4, 5, 6

Paul Ecke Ranch

Figure 1. Cultivars evaluated in Poinsettia Cultivar Trials at the Mobile Ornamental Horticulture Research Center, 1997, 1999-2003.
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Avante Garde5, 6
Capri Red6
Champagne3
Coco 2000 Red3, 6
Coco Pink3
Coco White3, 6
Deluxe3
Elegance Bright Red5, 6
Elegance Hot Pink6
Elegance Red3
Eternity Red5
Euro Glory6
Inﬁnity Red6
Limelight6
Malibu Red3
Malibu White3
Merlot6
Mirage6
Mondial Red3, 5
Mondial Red5
Premium Apricot6
Premium Hot Pink6
Premium Jingle6
Premium Lipstick Pink6
Premium Marble6

Fischer USA, Inc.
Bonita3
Carousel2, 3
Cortez Candy1, 2, 3
Cortez Dark Red1, 2, 3, 5
Cortez Fire2, 3
Cortez Hot Pink2, 3, 5
Cortez Jingle3
Cortez Marble3
Cortez Pink1, 2
Cortez White1, 3
Dark Puebla1
Early Compact Red3
Galaxy Red2, 3
Goldstar Pink2, 3
Lemonsnow3
Marblestar1, 3
Maren3
Nobelstar1, 3, 5
Nova Red2, 3, 5
Olympia5
Orion Red2, 3, 5
Picacho1, 3
Pizarro3
Puebla3
Red Diamond5

Numbers represent years each cultivar was grown where 1=1997, 2=1999, 3=2000, 4=2001, 5=2002, 6=2003

1, 2, 3, 4, 5, 6

z

Column headings in bold are poinsettia propagators

Dummen USA

Premium Red5, 6
Red Fox Twister6
Royal Red3
Spotlight Dark Red3
Spotlight Dark Red6
Spotlight Pink3
Spotlight White3
Victory Red3

Dummen USA
Silverstar Pink3
Silverstar Red1, 2, 3,
Silverstar White3
Sonora Dark Pink2
Sonora Dark Red2, 3
Sonora Fire2, 3
Sonora Hot Pink3, 5
Sonora Jingle1, 2, 3
Sonora Marble1, 3
Sonora Pink1, 3, 5
Sonora Red1, 3, 5
Sonora Salmon Pink3
Sonora White Glitter3
Sonora White1, 3, 5
Whitestar1, 2, 3
Red Diamond5

Fischer USA, Inc.

Figure 1. Cultivars evaluated in Poinsettia Cultivar Trials at the Mobile Ornamental Horticulture Research Center, 1997, 1999-2003

SNA RESEARCH CONFERENCE - VOL. 49 - 2004

Floriculture Section

SNA RESEARCH CONFERENCE - VOL. 49 - 2004

The Effects of Soil Incorporated PEG-8000 on Stem
Elongation and Whole Plant Photosynthesis and
Respiration of Marigold (Tagetes patula)
Stephanie E. Burnett, Marc W. van Iersel, and Paul A. Thomas
The University of Georgia, Department of Horticulture, Athens, GA 30602
Index Words: French marigold, drought, height control, osmotic stress, plug
Nature of Work: Seedling quality in bedding plants is an important selling
factor, since seedling ‘plugs’ are sold to other growers who demand high
quality plants. Height control is one important aspect of quality (5). Hypocotyl
height of seedlings is particularly difﬁcult to control, especially in plants such
as marigolds. This is because hypocotyl elongation occurs early in seedling
development, before standard height control measures are taken. For example,
chemical plant growth retardants are typically not applied until the ﬁrst true
leaves have emerged. At that point, the hypocotyl has completely elongated, so
it is too late to control hypocotyl height. This is a particularly important problem
in species like marigold, where hypocotyl length accounts for much of the
overall seedling height.
One option for controlling height and hypocotyl elongation of seedlings is to
reduce the water available in the growing medium. Drought stress has been
used to control growth of annual salvia and broccoli transplants (2, 3). One
disadvantage of drought stress is that it can also cause plant damage or
even plant death. However, height of annual salvia seedlings was controlled
using drought stress (1). This controlled stress involved applying the osmotic
compound polyethylene glycol (PEG-8000) to growing media (1). At low rates,
PEG-8000 did not cause plant damage (1).
There were two main objectives of this experiment. First, we determined
whether PEG-8000 also reduces growth and hypocotyl elongation of marigold
seedlings. Second, since photosynthesis often decreases when plants are
drought stressed, whole plant photosynthesis and respiration were measured.
Polyethylene glycol 8000 was mixed with water and added to a commercial
peat-based growing medium (Germinating Mix, Fafard, Anderson, S.C.) at
the following concentrations: 0, 0.125, 0.167, 0.25, 0.35, or 0.417 lb⋅gal-1
(0, 0.015, 0.02, 0.03, 0.042, or 0.05 kg.L-1). Each PEG-8000 and growing
medium combination was then shaken vigorously in a large plastic container
for ten minutes to produce a homogenous mix. Treated growing medium was
placed in 6×6 cell sections cut from 288-trays (cell volume = 0.287 oz (8.5 mL)).
Two marigold ‘Boy Orange’ seeds/cell were planted in each tray on June 6,
2003. Marigold seeds were germinated in a growth chamber at 68 °F (20 °C).
While in the growth chamber, plants were misted overhead by hand as needed
to maintain a constant water content. After germination, seedlings were
grown on a mist bench in a glass greenhouse and irrigated approximately
20 s every 30 min from 6:00 am until 6:00 pm (EST). Experimental unit weight
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was recorded twice daily and plants were removed from the mist bench
when necessary to maintain constant water contents (91 g ± 11 g). This also
prevented leaching of PEG-8000 from the growing medium, which would result
in loss of PEG and thus change treatment levels.
The smallest seedling was removed from cells containing more than one plant
22 days after seeding. All seedlings were fertilized once weekly at 200 ppm
(mg⋅L-1) N with a 20N:8.7P:16.6K fertilizer (20-20-20 General Purpose, Scotts
Company, Marysville, Ohio) when the ﬁrst true leaves were visible (23 days after
seeding), then at least once/week afterwards.
Data collected include the height at germination (when cotyledons were
perpendicular to the hypocotyl) and 18, 32, and 42 days after seeding. Whole
plant carbon exchange rates of four replications were measured in light
(photosynthesis) and dark (respiration) were measured at the termination of the
experiment (42 days after seeding). Carbon exchange was measured at 20 min
intervals in multiple acrylic chambers as described by van Iersel and Bugbee (6).
To correct for differences in plant size among treatments, photosynthesis was
divided by leaf area and respiration was corrected for differences in shoot
dry weight.
The experimental design was a randomized complete block design with six
blocks/treatment and 16 subsamples/treatment. Data were analyzed by linear
and quadratic regression analysis using general linear models in statistical
analysis systems (Statistical Analysis Systems, Cary, NC).
Results and Discussion: Marigold seedlings were 13% shorter at emergence
in the highest PEG-8000 concentration than in the control treatment (Fig. 1).
The highest rate reduced heights 33%, 38%, and 38% compared to controls,
18, 32, or 42 days after seeding, respectively (Fig. 1). Also, 18 days after
seeding, marigolds treated with PEG-8000 had shorter hypocotyls than control
plants (Fig. 1). This response is similar to the growth reduction observed for
annual salvia (1). In that previous experiment, growth reduction was correlated
with reduced leaf water potential. However, reducing the available water in the
substrate, as was done in these experiments, typically also affects physiological
factors other than just the leaf water potential.
In this case, whole plant photosynthesis decreased with increasing PEG-8000
rate (Fig. 2). When photosynthesis was corrected for differences in plant size,
photosynthesis per unit leaf area still decreased with increasing concentrations
of PEG-8000 in the growing medium (Fig. 2). Whole plant respiration rates also
decreased with increasing PEG concentrations; however, respiration per unit
shoot dry weight increased with increasing PEG-8000 (Fig. 2). Drought-stressed
plants often photosynthesize less (4), and this response has been observed
in other horticultural plants (2). So, the observed height reduction was also
correlated with reduced whole plant photosynthesis. This is not surprising,
since photosynthesis provides the carbohydrates needed for growth.
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Signiﬁcance to Industry: Quality is a major factor determining the marketability
of annual bedding plant seedlings. Compact seedlings with short hypocotyls
would be considered high quality because they are cheaper to ship, easier to
manage in greenhouses, and more aesthetically pleasing. Incorporating the
osmotic compound polyethylene glycol 8000 (PEG-8000) into soil reduces
growth and hypocotyl height of marigolds by creating a controlled drought
stress. Marigolds grown with 0-0.25 lb⋅gal-1 PEG-8000 in the growing medium
were high quality, but did photosynthesize less than plants grown normally.
Further research should determine the effects of PEG-8000 on fertilization and
irrigation schedules, cost management, and growth after transplant.
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Figure 1: The effects of the addition of PEG-8000 to the growing medium
on height of marigold seedlings at emergence, and at different times during
seedling production. Data are the mean of six replications ± standard error.
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Figure 2: The effects of the addition of PEG-8000 to the growing medium on
photosynthesis and respiration of marigolds. The upper two panels represent
whole plant photosynthesis (left) and respiration (right). The lower two panels
represent photosynthesis (left) and respiration (right), corrected for leaf area or
shoot dry weight for photosynthesis and respiration, respectively. Data are the
mean of four replications ± standard error.
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Ornamental Vegetable Cultivar Comparison Study:
Growth Characteristics and Response
to Daminozide Foliar Sprays
James L. Gibson, Shannon Crowley, and Lindsay Mullinax
University of Florida, Dept. of Environmental Horticulture, Milton, FL 32583
jlgibson@uﬂ.edu
Index Words: B-Nine, Daminozide, Ornamental Vegetables, PGRs
Signiﬁcance to Industry: From 23 Oct. 2003 to 12 April 2004 twenty-three
ornamental vegetables were evaluated in containers or in garden soil 20 miles
from the Gulf of Mexico at the West Florida Research and Education Center
(WFREC) in Milton. Seven varieties were treated with the industry standard
plant growth regulator daminozide (B-Nine) at 0, 2,500 or 5,000 ppm to measure
growth control. B-Nine foliar sprays were ineffective in controlling the height
of most ornamental vegetable cultivars, therefore further PGR studies are
required to determine appropriate chemicals and rates for Gulf Coast plant
producers. Inadequate control may have been attributed to age of the plants at
treatment (8 weeks from sowing). Garden evaluation of ornamental vegetables
was conducted to provide area landscapers with varieties to plant during the
cool season. In general for Gulf Coast landscapes, mustard cultivars should
be planted in early fall to ensure an attractive display of foliage before bolting in
late winter and early spring, while kale cultivars should be planted later in fall for
winter and early spring interest.
Nature of Work: Ornamental mustard and kale varieties offer an alternative
to traditional fall crops such as fall pansies and garden mums. Commercial
production and landscape use of ornamental vegetables has increased in the
southeastern U.S., primarily in North Carolina where trials and plant growth
regulator (PGR) studies were conducted by Gibson and Whipker (2, 3, 4). PGR
research conducted in more southern latitudes by Kuehny et al. (5) and Lang (6)
focused on foliar sprays of B-Nine, ancymidol (A-Rest), paclobutrazol (Bonzi)
or chlormequat chloride (Cycocel) on ornamental kale in small containers used
in bedding plant production. PGR studies in larger containers and garden
evaluation of ornamental mustards and kales has not been conducted in areas
near the Gulf Coast. Therefore, our study’s objectives were to determine the
response of 7 cultivars of ornamental vegetables to B-Nine, and evaluate
garden performance of 23 ornamental vegetables for the development of PGR
and landscape recommendations for Gulf Coast green industry professionals,
respectively.
Seeds of ornamental kale, mustard, and pac choi cultivars (Table 1) were sown
on 23 Oct. 2003 in a 288-cell plug tray. Seedlings were then transplanted
into 2.8-L pots on 11 Nov. The root substrate contained: 4 sphagnum peat :
2 pine bark : 2 vermiculite: 1 perlite (by volume). Plants were fertilized at each
watering with 200 ppm N using Peters® 20-20-20 (Scotts, Marysville, Ohio)
(20-N-8.8P-16.6K). The plants were grown under natural daylength.
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Two PGR foliar sprays were applied 30 days after potting using a volume
of 0.5 gal/100 ft2 with daminozide (2,2-dimethylhydrazide) (B-Nine, Uniroyal
Chemical, Middlebury, Conn.) at 2,500 or 5,000 ppm, plus a nontreated control.
The experiment was a randomized complete-block design with 14, singleplant replications of the 3 treatments per cultivar. On 14 Jan. 2004, total plant
height (measured from the pot rim to the top of the foliage) and plant diameter
(measured at the widest dimension and turned 90°, and averaged) were
recorded. Data were tested by analysis of variance by general linear model (SAS
Institute, Cary, NC) and means were separated by least signiﬁcant differences
(LSD) at P ≤ 0.05.
After the PGR experiment 23 ornamental vegetables were planted in the Milton
Gardens, a joint use facility on the Milton Campus of the University of Florida
and Pensacola Junior College, located 18 miles northeast of Pensacola in Santa
Rosa County, Florida. Plants were spaced on 24-inch centers and watered
through drip tubes after an initial hand watering. Plants were evaluated from
26 Jan. to 12 April for plant form, foliar color and shape, and time of bolting.
Results and Discussion: Response to B-Nine. B-Nine foliar sprays of 2,500 or
5,000 ppm were not effective in controlling the growth of ornamental vegetable
cultivars studied (data not shown). Although the Japanese mustard green
‘Komatsuna’ sprayed at 5,000 ppm produced a 20% shorter plant than the
control, the amount of growth control observed for plant height would not be
within the established wholesale production acceptable range of 25 to 35%
(T. Harger, Uniroyal Chemical Co., personal communication). Due to inadequate
control of growth, further PGR studies are required with ornamental vegetables.
Garden Performance. Descriptions are provided for the 7 varieties treated with
B-Nine with their respective botanical classiﬁcation in Table 1. For a detailed
description of all ornamental vegetables trialed in the Milton Gardens visit
http:/ / wfrec.ifas.uﬂ.edu/faculty/gibson/ornamental_vegetables.htm.
‘Red Giant’ was a vigorous-growing variety with white midribs and bronze
foliage. As temperatures increased in the spring, the ﬂeshy leaves expanded
rapidly, creating a mass of burgundy foliage. ‘Miike Giant’ had large, greenishpink leaves and was similar to ‘Red Giant’ in growth habit. These two largeleaved mustard varieties may represent the dark and green-colored selections
for southern landscapes. ‘Early Mizuna’s’ appearance of bright-green, ﬁnely
textured leaves was an outstanding contrast to the purple and white-colored
kale, cabbage and mustard types. There was some necrosis due to freezing
temperatures; however it did not have enough damage to be considered
unattractive. ‘Early Mizuna’ bolted very early in the spring, which made the
plant an ideal garden specimen for the fall and early winter. Two other early
bolting varieties with ﬂat dark green leaves were ‘Tatsoi’ and ‘Pac Choi’. ‘Tatsoi’
only reached heights of 6 to 8 inches with ﬂat dark green foliage, while ‘Pak
Choi’ grew to 10 to 12 inches. ‘Winterbor’ had curly, blue-green foliage, was
extremely cold tolerant and bolted in late March.
Signiﬁcance to Industry: Ornamental vegetable cultivars were 8 weeks old
when treated with B-Nine and this age may have diminished their response
to the PGR. These results were in agreement with Barrett (1) in which older
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plants were less responsive to PGRs than younger plants. Garden trial results
have provided landscapers with varieties to be planted as background, border,
or specimen plants. In general, mustard cultivars should be planted early
(September to November) to ensure an attractive display of foliage before
bolting in late winter and early spring, while kale cultivars should be planted later
in fall (November to January) for winter and early spring interest. Further PGR
studies will be required to identify appropriate chemicals and rates to control
growth of ornamental vegetables produced on the Gulf Coast. Future garden
trials at the WFREC will involve additional ornamental vegetable varieties.
Appreciation is given to American Takii and Park Seed Companies for supplying
the seeds. Thanks to Barry Ballard, Tim Baxley, Norma English, and Leah
McCue for their technical support.
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Table 1. Seven of 23 ornamental vegetable cultivars trialed in the
Milton Gardens.
Crop

Cultivar

Common Name

Botanical Name

Kale

Winterbor

Green Kale

Brassica oleracea

Red Giant

Red Mustard

Brassica juncea var. rugosa

Mizuna

Potherb Mustard

Brassica rapa var. nipposinica

Tatsoi

Flat Pak Choi

Brassica rapa var. rosularis

Mustard

Miike Giant Japanese Mustard

Brassica juncea

Komatsuna Japanese Mustard
Spinach

Brassica rapa var. pervidis

Pac Choi Joi Choi
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Improving the Postharvest Life of Woody Cut Stems
Lane Greer1, John M. Dole2, and Sylvia M. Blankenship2
1
Mississippi State University, Plant & Soil Sciences,
Mississippi State, MS 39762
2
North Carolina State University, Dept. of
Horticultural Science, Raleigh, NC 27695
Index Words: Buddleia davidii, Hydrangea quercifolia, Viburnum
tinus, Ilex ‘Nellie R. Stevens’, Ligustrum sinense, Pyracantha coccinea,
Buxus sempervirens, Ilex crenata, Myrica cerifera, ﬂoral preservatives,
1-methylcyclopropene, ﬂoral foam
Nature of Work: Woody cut stems create diversity and extend the production,
harvest, and marketing seasons for cut ﬂower growers and nurserymen. If
woody species are to be accepted by growers and ﬂorists, however, more
information on postharvest handling is needed. The objective of this research
was to determine the optimum pre-treatment and holding solutions to increase
vase life for nine species of woody cuts, including three ﬂowering species:
Buddleia davidii ‘Royal Red’, Hydrangea quercifolia, and Viburnum tinus ’Spring
Bouquet’; three fruiting species: Ilex ‘Nellie R. Stevens’, Ligustrum sinense,
and Pyracantha coccinea; and three foliage species: Buxus sempervirens, Ilex
crenata, and Myrica cerifera. In Experiment 1, we investigated pre-treatments of
1-methylcyclopropene (1-MCP), a 10% sucrose pulse, 50°C distilled (DI) and tap
water, and 20°C DI and tap water. For Experiment 2, stems were held in foam or
without foam, at 0, 2, or 4% sucrose + 8-hydroxyquinoline sulfate (8-HQS) Data
collection included visual quality ratings of 1 to 4, with 1 being fresh and 4 no
longer having ornamental value. Vase life was calculated as the total number
of days (ﬂowering species) or weeks (fruiting and foliage species) after removal
from treatment to termination, the day on which visual quality was rated as 4. In
addition to visual quality, data were collected on solution pH and total amount of
solution uptake. For ﬂowering stems, data were collected daily. For fruiting and
foliage cuts, data were collected weekly.
Results and Discussion: In Experiment 1, pre-treatments did not extend the
vase life of Hydrangea quercifolia, Ilex ‘Nellie R. Stevens’, Ligustrum sinense,
Pyracantha coccinea, Buxus sempervirens, and Ilex crenata. 1-MCP and 50°C
DI water produced the longest vase life for B. davidii (Table 1). Solution uptake
was highest in the 50°C water treatments but lowest in 1-MCP, suggesting no
relationship between solution uptake and vase life (data not shown). Sucrose
concentration had no effect on vase life, but B. davidii stems in higher sucrose
concentrations had lower solution uptake.
The 10% sucrose pulse and 1-MCP gave the longest vase life for V. tinus
(Table 1), while vase life of stems placed in 50°C DI and tap water was
signiﬁcantly shorter at 8.8 and 9.0 d, respectively. Though a 10% sucrose pulse
increased ﬂower longevity, it caused a foliar discoloration. In contrast, holding
V. tinus in 4% sucrose did not discolor foliage, and this treatment yielded a vase
life of 13.8 days (Table 2).
Floriculture Section

643

SNA RESEARCH CONFERENCE - VOL. 49 - 2004
Ambient (20°C) DI water was optimal for M. cerifera (9.9 weeks) while stems
pulsed with 10% sucrose experienced the shortest vase life of 2.2 weeks. The
10% sucrose pulse proved detrimental, decreasing vase life to 2.2 weeks. As
with Viburnum tinus, foliage was discolored by the sucrose pulse treatment.
No pre-treatment extended the vase life of H. quercifolia, I. ‘Nellie R. Stevens’,
L. sinense, P. coccinea, B. sempervirens, or I. crenata. There was no difference
in vase life of stems held in solutions with low pH (4.5) from those held in
solutions with higher pH (6.1)
For Viburnum tinus, treatments that caused higher solution uptake also had
longer vase life. The 10% sucrose pulse decreased solution uptake for Buddleia
davidii and Hydrangea quercifolia. Durkin (1980) found that normally sluggish
lateral movement of water in woody tissues is retarded even further after
desiccation. Sucrose also slows rehydration of cut roses if stems are placed
into a sucrose solution immediately after cutting.
In Experiment 2, the only species that was not adversely affected by foam was
B. sempervirens (Table 2). Species that performed best in 0% sucrose included
M. cerifera and B. sempervirens; in 2% sucrose included V. tinus, L. sinense,
I. ‘Nellie R. Stevens, and B. sempervirens; and in 4% sucrose included V. tinus
and I. ‘Nellie R. Stevens’ (Table 2). Sucrose had no effect on B. davidii,
H. quercifolia, P. coccinea, or I. crenata.
In the sucrose holding solutions, higher concentration of sucrose led to
increased solution uptake in L. sinense but caused the opposite in P. coccinea.
The P. coccinea fruit may have been more mature than the other species, thus
demanding fewer carbohydrates for additional fruit development and ripening.
Fruit on I. ‘Nellie R. Stevens’ appeared to be less mature than fruit on the other
two species, and the vase life of the Ilex stems was signiﬁcantly increased by
sucrose holding solutions. The additional carbohydrate supplied by the sucrose
may have aided the fruit in ﬁnal ripening. Thus, stems cut before fruit are fully
mature may beneﬁt from sucrose holding solutions. The 2% and 4% sucrose
holding treatments provided the longest vase life overall for fruiting species.
For foliage species, we do not recommend sucrose pulsing or holding
treatments. Foam had less detrimental effects on vase life of foliage cuts than
with ﬂowering and fruiting species.
Signiﬁcance to the Industry: Woody ornamentals, long considered to have
landscape value only, are being used more often in nontraditional ways, such as
potted crops and in ﬂoral arrangements. This work has shown that 1-MCP can
extend the vase life of Buddleia davidii and Viburnum tinus, but many woody
cuts require no treatment for good or excellent postharvest life. Solutions
containing sucrose concentrations of 2 or 4% extended the postharvest life of
V. tinus, Ligustrum sinense, and llex ‘Nellie R. Stevens, but six species had good
postharvest life without the addition of sucrose in the holding solution. This is
good news for growers and consumers of woody cuts.
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Table 1. The effects of pre-treatments on post-treatment vase life (days or
weeks) of three species.

Pre-treatment

Buddleia
davidii ‘Royal
Red’(d)

Viburnum tinus
Myrica cerifera
(weeks)
‘Spring Bouquet’ (d)

1-MCP

6.6a z

13.5a

8.8ab

10% sucrose pulse

6.1ab

15.0a

2.2d

50oC DI water

6.4a

8.8c

7.5bc

20oC DI water

5.5b

11.3b

9.9a

50oC tap water

6.1ab

9.0c

6.0c

20oC tap water

5.6b

10.0b

7.8bc

Signiﬁcance

*

y

***

***

Means with different letters are signiﬁcantly different at P<0.05.

z

NS, *, **, *** Not signiﬁcant, signiﬁcant at P=0.05, 0.01, and 0.001, respectively. Foam x sucrose
interactions were nonsigniﬁcant.

y
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3.4

2% sucrose

NS

1.9

1.9

2.5

***

1.1b

3.1a

Hydrangea
quercifolia (d)

**

5.0a

5.4a

4.1b

***

4.0b

5.7a

Ilex
‘Nellie R.
Stevens’
(weeks)

***

2.2b

2.5a

1.8c

***

1.6b

2.7a

NS

1.2

1.2

1.3

**

1.0b

1.4a

**

5.4b

6.5a

7.5a

NS

6.3

6.5

Ligustrum Pyracantha
Buxus
sinense
coccinea sempervirens
(weeks)
(weeks)
(weeks)

Not signiﬁcant, signiﬁcant at P=0.05, 0.01, and 0.001, respectively. Foam x sucrose interactions were nonsigniﬁcant.

***

13.8a

12.0a

9.0b

***

9.0b

14.2a

Viburnum
tinus ‘Spring
Bouquet’ (d)

Means with different letters are signiﬁcantly different at P<0.05.

y NS, *, **, ***

z

3.7

0% sucrose

NS

*** y

Signiﬁcance

Signiﬁcance

2.8b

Foam

3.4

4.1a z

No foam

4% sucrose

Buddleia
davidii ‘Royal
Red’(d)

Holding
Solutions

NS

2.9

3.2

3.2

1.9b

4.2a

Ilex
crenata
(weeks)

Table 2. The post-treatment vase life (days or weeks) of nine woody plant species as affected by foam and sucrose + 8-HQS
holding treatments.

***

2.7b

2.8b

4.1a

2.9b

3.5a

Myrica
cerifera
(weeks)
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Evaluation of Ivy and Cascade Geranium
Cultivars for the Mid-South
Richard L. Harkess
Mississippi State University, Dept. of Plant & Soil
Sciences, Box 9555, Mississippi State, MS 39762
rharkess@pss.msstate.edu
Index words: Pelargonium, heat tolerance, chlorosis
Signiﬁcance to Industry: Producer and consumer perception is that ivy and
cascade geraniums do not grow well in the heat and humidity of the South and
Southeast. In fact, many cultivars do not grow well and suffer from interveinal
chlorosis and bleaching of the new foliage. Ivy and cascade geraniums are
popular for hanging baskets, containers, and ﬂower boxes. Identifying cultivars
tolerant of hot, humid growing conditions will help producers and consumers
select cultivars suitable for cultivation in the Southern United States.
Nature of work: Vegetatively propagated geraniums continue to be ranked as
one of the top selling bedding plants in the United States. In the Mid-South
region geraniums often suffer from the high heat and humidity typical of the
summer climate for this region. Due to the majority of trial sites location in more
northern climates, producers in the South must rely on their own experience
and on supplier recommendations to determine the best performing cultivars.
However, most growers only see the plants in their greenhouses during the
cooler spring production months. Cultivars that perform well in the greenhouse
may not perform well outside through the summer months. The objective of
this study was to examine the performance of vegetatively produced ivy and
cascade geraniums in American Horticulture Society Heat Zone 8.
Materials and Methods: Twenty eight cultivars of ivy and cascade geraniums
were grown at the main campus of Mississippi State University to evaluate
the performance of ivy and cascade geranium cultivars in the Mid South
region. Three cultivars were obtained from Ball FloraPlant (Ball Flora Plant,
West Chicago, IL) and twenty ﬁve cultivars from Fischer USA (Fischer USA,
Boulder, CO).
As the rooted cuttings arrived from Ball FloraPlant on 21 March and Fischer
USA on 3 March, they were potted into 6 inch diameter azalea pots in Sunshine
Mix 1 (Sun Gro Horticulture, Bellevue, WA). All cuttings were drenched with a
fungicide (Subdue MAXX at 1 oz/100 gallons, Syngenta, Greensboro, NC) after
potting. Plants received a fungicide drench monthly until planting outside. During
greenhouse production all plants received a continuous liquid feed of 150 ppm N
for the ﬁrst 6 weeks and then 200 ppm N from 15-15-15 (N-P2O5-K2O) Peters
Geranium Special (The Scotts Co., Marysville, OH) until the plants were planted
outside. The plants all received a Florel treatment at 350 ppm two weeks after
potting. Plants were then manually disbudded until 4 April. On 10 May, the
plants were transplanted 3 plants to a 14” diameter (7 gal.) nursery container
and placed outside in a full sun location on a gravel nursery production pad.
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Each cultivar had 3 replications. The containers were watered using drip
irrigation for 20 minutes every other day throughout the summer. Each container
of plants received 78g of Osmocote 15-11-13 (N-P2O5-K2O) (The Scotts Co.,
Marysville, OH) when ﬁrst planted and again in late July. The plants all received
chelated iron at 8 oz./100 gallons applied through the drip irrigation system
every three weeks. Plants were deadheaded monthly while grown outdoors.
Temperatures averaged 95 to 100ºF day and 70 to 73ºF night throughout the
months of July and August.
Data was collected on 18 July and 13 October to determine the extent of the
chlorosis and to evaluate plant form, heat tolerance, and recovery with cooler
weather. Chlorosis and quality (plant form and growth) were rated on a visual
scale as follows: 1 = almost entire plant chlorotic or bleached white, plants
almost dead or dead, no ﬂowers; 2 = about 75% of the plant chlorotic, soil
visible in the container around the plants, little canopy cover, reduced ﬂowering;
3 = about 50% of the plant chlorotic, good canopy cover but plants not larger
than the diameter of the container, average ﬂower cover; 4 = about 25% of the
plant chlorotic, plants larger than the diameter of the container and showing
good general form, very ﬂoriferous; 5 = no visible chlorosis, plants growing
vigorously, they were larger than the container, and the container was hidden by
the plants, very ﬂoriferous (Table 1).
In addition, growth parameter measurements were collected twice during the
summer and included plant height, width, ﬂower number, and leaf chlorophyll
content (Table 1). Chlorophyll content was measured using a Minolta SPAD
502 meter (Minolta Co., LTD, Japan). Measurements were taken on a new leaf
about _ inch diameter, middle leaf almost fully expanded, and a mature leaf for
each plant.
Results and Discussion: Late summer temperatures in the Mid-South typically
stay around 90-95ºF day and 70-75ºF night. Most ivy and cascade geranium
cultivars will grow well in early summer but then show rapid decline after mid
July. However, there are cultivars that when grown in containers, irrigated
regularly, and supplemented with chelated iron every 3 weeks, have shown
tolerance to high summer temperatures. The iron supplement helps prevent the
chlorosis and foliage bleaching typical of ivy and cascade geraniums grown
under high temperatures (K. Trellinger, Fischer USA, personal communication).
The cascade geranium cultivars ‘Soﬁe Cascade’ and ‘Acapulco Compact
Cascade’ had high visual ratings through mid July but either had considerable
chlorosis or died by late summer (Table 1). As a general observation, the
cascade cultivars grew well through mid summer but struggled with the heat
of late summer and often were smaller by October than they were in July or,
in many cases, the plants were dead by the end of August. Death was often
preceded by a bleaching or extreme chlorosis of the foliage. The plants surviving
through August and early September usually put on new growth and exhibited
considerable recovery by mid October (data not shown).
Ivy geraniums ‘Chirocco’, and ‘Summer Rose Lilac’ maintained their good
plant form and color through the growing season (Table 1). ‘Barock 99’,
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‘Beach 99’, ‘Blue Blizzard’, ‘Pink Blizzard’, ‘Red Blizzard’, and ‘White Blizzard’
had consistently high chlorophyll content readings and grew well but visually
rated lower due to a looser, more open growth habit. ‘Galleria Scarlet Beauty’
consistently grew well producing large, dark green, compact plants with high
ﬂower counts well into October. ‘Colorcade Pink’ is another cultivar which
although grew well, had a lower visual rating in July but an excellent rating in
October. This cultivar had shown early chlorosis but recovered in late summer.
Interestingly, cultivars with bicolored ﬂowers like ‘Picasso’ tended to revert
to solid colors in mid summer and return to bicolored in late summer when
temperatures dropped. Similar to the cascade geraniums, the ivy geraniums also
exhibited renewed growth in late summer early fall.
Ivy geraniums in general had greater heat tolerance than the cascade
geraniums. The high temperatures of mid/late summer caused reduced growth
and increased chlorosis in most cultivars of cascade and ivy geraniums.
‘Chirocco’, ‘Barock’, ‘Beach’, ‘Blizzard’ series, and ‘Galleria Scarlet Beauty’ have
exhibited heat tolerance and can be recommended for use hot, humid climates.
Table 1: Ivy and cascade geranium growth and ﬂowering data collected in late
summer and early fall in the Mid-South. Chlorophyll content was measured
using a Minolta SPAD 502 meter (measures chlorophyll non-destructively using
optical density difference (no leaf inserted vs. leaf inserted) at 2 wavelengths
with readings ranging from 0-60). Visual rating was based on a 5 point scale
rating plant chlorosis and plant growth/form as deﬁned in the text.
Plant
Height
18- 13July Oct
Ball
FloraPlant
Colorcade
Lavender
Colorcade
Pink
Galleria
Scarlet Beauty
Fischer USA
Amethyst '96
Barock '99
Beach 99
Chirocco
Lambada '98
Marimba
Molina
Picasso
Ragtime 2000

Plant
Width
18- 13July Oct

Flower
Chlorophyll
Visual
Number
Content
Rating
18- 13- 18- 13- 18- 13July Oct July Oct July Oct

16.0 19.7 54.2 53.0

47

36

19.5 44.5

3.7

4.7

23.3 18.7 69.8 70.8

79

77

28.5 49.3

4.2

5.0

19.7 26.7 55.2 66.3

45

77

33.4 48.3

4.3

5.0

18.7
26.3
25.0
21.0
17.7
20.3
20.0
21.3
21.7

70
78
96
50
42
79
71
57
70

59
66
51
34
36
63
51
65
30

17.2
30.5
30.7
33.4
18.7
26.3
28.3
27.9
23.2

3.5
3.8
4.5
5.0
3.7
3.5
3.0
4.0
4.0

4.7
4.8
4.8
4.8
4.8
3.0
4.2
5.0
2.7

Floriculture Section

20.3
24.0
22.3
20.7
23.7
22.3
22.7
22.0
18.0

64.2
70.8
81.5
66.8
61.3
72.8
73.5
63.5
61.7

67.8
72.5
84.3
68.0
59.8
73.0
74.2
66.2
62.0

44.4
46.9
45.7
50.0
48.5
21.4
43.6
42.5
25.6
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Reggae Red
Summer Rose
Lilac
Summer Rose
Red
Blue Blizzard
Dark Red
Blizzard
Pink Blizzard
Red Blizzard
White Blizzard
Acapulco
Comp.
Cascade
Bright
Cascade
Lila Compact
Cascade
Lila Mini
Cascade
Red Mini
Cascade
Salmon
Compact
Cascade
Silver Cascade
Pink
Soﬁe Cascade
LSD 0.05

Plant
Plant
Height
Width
18- 13- 18- 13July Oct July Oct
23.7 22.3 57.0 66.8
22.7 24.0 70.7 72.7

Flower
Chlorophyll
Visual
Number
Content
Rating
18- 13- 18- 13- 18- 13July Oct July Oct July Oct
49
52 23.0 47.0 3.5 5.0
106 93 29.5 43.6 4.8 5.0

21.3 20.7 61.2 62.3

62

16

25.2 37.9

3.8

3.5

29.7 19.7 80.8 79.7
27.0 22 71.7 75.3

85
86

49
33

34.8 42.2
24.7 50.3

4.8
4.0

4.7
4.7

18.7 21.3 63.3 64.5
20.7 24.7 71.2 67.7
22.7 21.7 70.2 72.7
20.3
.
63.2
.

86
96
89
109

52
36
76
.

32.3 46.8
29.3 34.3
30.9 43.6
17.5
.

3.7
3.7
4.8
5.0

4.7
3.8
5.0
.

24.7

99

.

0.0

3.7

.

24.7 15.5 69.5 52.8

120

0

22.3 41.8

4.7

2.8

20.3 17.0 62.2 51.0

120

53

20.9 36.3

4.2

3.8

21.0 17.3 55.0 50.8

109

30

21.6 42.9

3.7

3.7

20.3

92

.

20.1

0.0

3.8

.

17.7 13.5 52.8 54.0

61

2

18.2

9.5

4.0

3.3

26.3 18.7 72.7 71.3

120

23

21.3 48.7

5.0

4.7

5.9

29

30

10.6

0.8

0.7

.

.

6.3

67.5

66.3

9.3

.

.

10.2

.

9.1

Means separated with columns using Fisher's protected LSD P=0.05.
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Southern Ornamental Foliages for
Commercial Use in Floral Design
Lynette McDougald, Jim DelPrince, and Richard L. Harkess
Mississippi State University, Dept. of Plant and Soil Sciences,
Mississippi State, MS 39762
Index Words: Elaeagnus, Elaeagnus pungens (L.), Thorny Elaeagnus, Cut
cultivated ﬂorist greens, Postharvest, Floralife®
Nature of Work: Elaeagnus pungens is a common landscape plant material in
the southern United States. The long arching branches of the plant are excellent
foliage accents, which add volume and mass in large designs. For this study,
branches were collected, treated, and shipped to a direct distributor of ﬂoral
product in the borough of Manhattan, New York. A survey was included with
each 10 stem bundle of elaeagnus. On the survey, the ﬂorist was supplied with
post harvest care and handling information regarding this crop.
Post harvest care was previously developed within the Mississippi State
University Florist and a tap water pretreatment was determined appropriate for
the ﬁrst step of post harvest treatment. The Elaeagnus pungens branches or
‘whips’ were collected for shipping on 4 April 2002 at approximately 9:00 am.
100 whips were gathered and bundled into 10 stem bunches. They were bound
with cord and placed into buckets of tap water. These bunches were allowed
to stand for 24 hours. The average length of each whip was 120 cm and all
were heavy with silvery foliage. After the 24 hour water pretreatment, bunches
were placed into a “California” ﬂower box measuring 48” X 18” X 18”. The box
was loosely ﬁlled. A datalogger was placed within the box where it measured
temperature every 30-minutes. The box was shipped Federal Express overnight
delivery on April 5. Temperature recorded showed a near constant average of
68°F except during air travel. The air cargo lowest registered temperature was
46.7°F. The shipment arrived in New York on 6 April 2002. On April 7 the foliage
was re-cut and hydrated overnight at approximately 46°F. The whips were
delivered to the Manhattan ﬂower shops on April 8.
The survey included with each bundle gave basic information on the origin of
the shipment, and proper care and handling procedures were noted on the
Elaeagnus whips. The cooperating shops were asked to answer basic questions
on familiarity, usage, and consumer response to the product.
Results and Discussion: From the survey supplied to the participating ﬂorists,
10 stem bunches measuring 120 cm length were the most desired. A price
range of $3.00 to 5.00 was determined to be optimum price. Curly willow tips
of a comparable size are $3.75 to 5.00 per 10 stem bunches. Florists search for
good values, and, considering the rate of growth and the length of the growing
season of elaeagnus, this price range is comparable and competitive.
Comments were mixed as to the quality of the elaeagnus. While one ﬂorist
commented that they were ‘nice’, another stated that customers thought
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they were dead. With any new product introduction, consumer education is
a necessity. The elaeagnus foliage has a russet color on the underside and a
silvery cast to the top of the leaf. Florists must educate their public on what is
expected and that the appearance is normal.
Several of the ﬂorists in this survey used the whips in event work, which
is the typical use of this plant material where it is grown. The full branches
of elaeagnus could be collected and shipped in case lots much like that
of Southern Smilax might be considered. Further research should be done
considering vase and storage life. Foliages require a high level of humidity in
the cooler and temperatures near 32°F. In this experiment, temperature was
very much out of the researcher’s control; air cargo handling, storage, and
shipping should not present problems that adequate pre-treating would not
compensate for.
Signiﬁcance to Industry: Though consumer consumption of ﬂoriculture
products has increased dramatically over the past 20 years, the production of
these commodities in the United States has declined. This decline is attributed
to the amount of product that is imported mainly from the Dutch and South
American markets. Consumption of ﬂoriculture products, which includes cut
ﬂowers and foliages, potted blooming and foliage plants, and bedding plants,
equaled $5.5 billion in 2001, an amount up 3 percent from 2000. In the area of
cut cultivated greens, statistics on leatherleaf ferns singularly and all other cut
foliages combined are collected to measure the total sales. U.S. Production
of cut cultivated greens was in a signiﬁcant decline in 2001. (United States
Department of Agriculture, Floriculture and Nursery Crops, Situation and Outlook
Yearbook, May 2002.)
At the core of any ﬂoral design are unique and durable cut foliages, but even
with their importance, little research has been done on many of the crops.
Beyond the plant materials that are being produced in Florida, leatherleaf and
many other soft tissue ferns and shrubs, research is not available on the post
harvest protocol on many hardy shrubs that are being produced and released
by niche marketers. Seasonally available ﬂowers and greens once relegated
to the garden or landscape are being examined for their potential to meet this
demand (Lawson and Roh, 1995). Some species are being cut and used by
ﬂorists with only their personal experience concerning vase life and processing
to guide them (Byczynski, 1997). Foliage that is colorful or that is attractive in
form or texture which does not rapidly wilt or decline in ﬂoral arrangements is
desirable (Forrest, 1991). California supplies many of these cut foliages, but their
availability is limited seasonally and without any information pertaining to post
harvest conditioning.
Many Southeastern United States woody plant materials are excellent
specimens to be considered for the cut foliage market within the United
States. Although several woody plant materials that grow easily in our zone
can be found on the California and occasionally on the Florida purchasing lists,
Elaeagnus pungens, Thorny Elaeagnus, has not been located. The ‘whips’, long
branching stems, are well revered by ﬂoral designers from Zone 6 southward
(Dirr, 1998) for use in event and specialty work.
652

Floriculture Section

SNA RESEARCH CONFERENCE - VOL. 49 - 2004
Literature Cited
1.

United States Department of Agriculture, Floriculture and Nursery Crops.
Situation and Outlook Yearbook. FLO-2002, May 2002.

2.

Lawson, R. H. and M.S. Roh. 1995. New crops in the U.S.A. In: New
Ornamental Crops and the Market for Floricultural Products (eds.
K. Ohkawa, C. Vonk Noordegraaf, and W. U. von Hentig) Acta Hort.
397:31-42.

3.

Byczynski, L. 1997. The ﬂower farmer: an organic grower’s guide to raising
and selling cut ﬂowers. Chelsea Green Publishing Company. White Rive
Junction, Vermont.

4.

Forrest, M. 1991. Post-harvest treatment of cut foliage. Acta Hort.
298:255-261.

5.

Dirr, M. A. 1998. Manual of Woody Landscape Plants. Stipes Publishing
L.L.C. Champaign, Illinois.

Floriculture Section

653

SNA RESEARCH CONFERENCE - VOL. 49 - 2004

654

Floriculture Section

