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Significance to Industry Greywater is a renewable irrigation alternative to potable water,
however, its use as an irrigation source is limited by the potential for salt injury to plants.
Research was conducted to determine salt tolerance of two annual bedding plants,
Begonia×semperflorens-cultorum (wax begonia) and Portulaca oleracea (purslane). Plants
received daily irrigation of tap water containing one of the following NaCl concentrations: 0
(tap water), 2000, 4000, 6000, 8000, or 10000 ppm (mg·L-1) (high NaCl) or 0 (tap water),
250, 500, or 1000 ppm (mg·L-1) (low NaCl) for 6 weeks. With high NaCl, RDW and SDW of
both species decreased linearly with increasing NaCl concentration. Wax begonia had
10% and 50% mortality at 6000 and 10000 ppm (mg·L-1) NaCl, respectively. With low NaCl
there was no effect of NaCl concentration on growth and no mortality for either species.
Substrate leachate EC increased linearly with increasing NaCl concentration with both
species. Both species evaluated were tolerant of NaCl concentrations expected from
greywater.
Nature of Work Generally, bedding plants require more irrigation during production and
in the landscape than woody plants due to poor drought tolerance. Growers and
landscapers could benefit from alternative irrigation sources to relieve the demand for
potable water. Greywater is one such potential source. Greywater is wastewater from
bathtubs, showers, hand basins, laundry machines, and kitchen sinks without input from
toilets. One concern with greywater reuse for irrigation is the potential for high salinity,
usually in the form of sodium chloride (NaCl). Sodium concentrations of greywater can
range from 7.4-480 ppm (mg·L-1), while chlorine concentrations can range from 9-88 ppm
(mg·L-1) (3, 4). While wax begonia has been recommended as a salt tolerant annual in
coastal regions of Florida (1), other research found it was sensitive to saline irrigation (9).
Purslanes have been recommended for inclusion in landscapes in coastal regions (2, 7, 8)
and may be utilized as an annual bedding plant (5, 6). Evaluation of these two annual
bedding plants for tolerance of greywater salinity could increase plant selection options for
a greywater irrigated and coastal landscape in the southeastern United States. Therefore,
the objective of this research was to evaluate the tolerance of two annual bedding plant
species to saline irrigation water.
Liners (2 in) of ‘Cocktail series’ wax begonia and ‘Toucan series’ purslane were planted in
trade gallon containers in a 5:3:1 pinebark:peat:perlite, by volume, substrate. Substrate
was pre-plant amended with 9 lb·yd-3 (4.52 kg·m-3) controlled-release fertilizer (17N-
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5P2O5-11K2O with micronutrients), and dolomitic limestone (4 lb·yd-3). Plants were
irrigated by hand daily with 10 oz (300 mL) of tap water containing one of the following
high concentrations (treatments) of sodium chloride (NaCl): 0 (tap water), 2000, 4000,
8000, or 1000 ppm (mg·L-1) resulting in approximately 10 – 15% leachate (10). Plants
received tap water irrigation (no NaCl) on weekends. Plants were grown under natural
photoperiods on raised benches in a polycarbonate greenhouse at Paterson Horticulture
Greenhouse Complex at Auburn University in Auburn, AL. Temperatures ranged from 72 65°f during the day and 80 - 67°f at night. There were 10 single container replications per
treatment per species. Experimental design was a completely randomized design with
each species as a separate experiment. Plants were harvested 6 weeks after treatment
initiation (experiment termination) and root dry weight (RDW) and shoot dry weight (SDW)
determined. Treatments were initiated 11 July 2011; experiment was terminated 22 Aug.
2011. The experiment was repeated with the same procedures described above with only
purslane omitting wax begonia based on its lack of tolerance to these NaCl
concentrations. Treatments were initiated 29 Sept. 2011; experiment was terminated 10
Oct. 2011. Data were subjected to analysis of variance and regression analysis when
appropriate using PROC MIXED in SAS (SAS Institute, Cary, NC). When repeated, data
were pooled over runs.
Experiments similar to those described above were conducted 3 April 2012 – 15 May 2012
for wax begonia and 17 Sept. 2012 – 29 Oct. 2012 for purslane with NaCl concentrations
decreased (low) to 0 (tap water), 250, 500, or 1000 ppm (mg·L-1). Substrate leachate
electrical conductivity (EC) of purslane was measured at termination from leachate
collected using the pour-through extraction procedure (11). All other materials and
methods were the same as described above. This experiment was repeated 13 Feb. 2013
- 27 March 2013 with substrate leachate EC measured at termination for both species.
Results and Discussion Wax begonia RDW and SDW decreased linearly with
increasing high NaCl concentration (Table 1). Wax begonia exhibited foliar damage at
6000 ppm (visual observation) and mortality at 6000 (10% mortality) and 10000 ppm
(mg·L-1) NaCl (50% mortality). Purslane RDW and SDW decreased linearly with
increasing high NaCl concentration (Table 1). There were no visible signs of salt stress or
mortality for purslane. In both species, there was no effect of low NaCl concentration on
RDW or SDW (data not presented) and no symptoms of salt stress (visual observation) or
mortality at low NaCl. Substrate leachate EC increased linearly (P=0.0328) from 4.3 to 6.0
with increasing low NaCl concentration for wax begonia.
Results for purslane were consistent with previous recommendations for inclusion in saline
environments (2, 7, 8). Purslane had 100% survival in all experiments (high and low NaCl),
even at NaCl concentrations of up to 20 times higher than generally found in greywater.
Despite growth reductions with increasing NaCl concentrations in high NaCl experiments,
there were no signs of salt stress and plants continued to flower and appeared
“marketable” by the end of each experiment. Results from this experiment show that
purslane could be included in a greywater landscape and, potentially, other saline
environments. Wax begonia was not tolerant of high NaCl, however, there was no effect
on growth, and there were no visible signs of salt stress or reduced flowering at low NaCl.
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Plants also appeared “marketable” in the low NaCl experiment suggesting wax begonia
could be included in a greywater irrigated landscape as long as irrigation salinity and
frequency is closely monitored.
Plant response to saline irrigation was not affected by time of year indicating that
greywater irrigation could be used throughout the year. Increased irrigation demand during
summer months and increased evaporation rates may increase salt accumulation in soil.
In this research, tap water irrigation (no NaCl) was applied weekly to mimic a rain event or
tap water irrigation cycle appeared to prevent the accumulation of NaCl in the substrate.
Periodically irrigating with non-saline water could be used as a management tool in
greywater-irrigated landscapes.
NaCl concentrations used in this research (even in the low NaCl concentration
experiment) were higher than those observed in greywater. Results from these
experiments could be applicable for other saline irrigation sources, landscapes in coastal
regions, and perhaps landscapes in arid environments since plant response to salt stress
is often similar to that of drought stress. Results from this and future research could be
used to justify greywater-irrigated landscapes and decrease the demand for potable water.
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Table 1. Effect of NaCl concentration in irrigation water on root dry weight (RDW) and
shoot dry weight (SDW) of wax begonia and purslane.
Wax begonia
Purslane
NaCl (pppm)
RDW (g)
SDW (g)
RDW (g)
SDW (g)
0
3.7
17.7
2.2
22.2
2000
2.3
15.6
2.2
25.4
4000
1.6
8.8
1.7
22.6
6000
0.6
5.0
1.7
21.1
8000
0.6
3.8
1.6
18.1
10000
0.2
1.6
1.4
14.8
Sig.z
L***
L***
L***
L***
z
Data were subjected to regression analysis using PROC MIXED in
SAS (SAS Institute, Cary, NC). L*** = significance of linear trend at
P<0.001.
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Significance to Industry Because soil type and plant species affect rain garden
effectiveness, there is a need to evaluate native plant performance in indigenous
landscape soil types. Growth and physiology of three native rain garden plant species Ilex
verticillata (winterberry), Ilex glabra (inkberry holly), and Chasmanthium latifolium (river
oats) were evaluated in the landscape in two soil types (Coastal Plain and Piedmont).
Plant size was generally larger in Coastal Plain soil, while stomatal conductance tended to
be higher in Piedmont soil. Chlorophyll content did not differ substantially by soil type. All
three species performed well in Southern Coastal Plain and Southern Piedmont soils and
thus show potential to treat stormwater in local landscapes via rain gardens.
Nature of Work Stormwater runoff is produced by rain and snowmelt that flows over the
surface of the land and does not infiltrate the soil; as stormwater runoff travels over
impervious surfaces, it collects sediment, nutrients, and debris (4). Rain gardens are
bowl-shaped landscape features designed and constructed to collect stormwater, remove
sediments, and sorb nutrients (1). Rain garden plant species selection and soil type affect
function and efficacy (3). Therefore, the objectives of this research were to evaluate
growth and physiology of three native plant species recommended for use in rain gardens
in two soil types over two growing seasons (2, 5, 6).
Six landscape research plots were established at each of two locations (soil types) in
Auburn, AL. One soil type was classified as fine-loamy, kaolinitic, thermic Typic
Kanhapludults of the Marvyn series in the Southern Coastal Plain (CP) region. The other
soil type was classified as fine, kaolinitic, thermic Typic Kanhapludults of the Pacolet
series in the Southern Piedmont (PD) region. Each plot was planted 28 April 2014 with
one each of three plant species: Ilex verticillata (winterberry), Ilex glabra (inkberry holly),
and Chasmanthium latifolium (river oats).
Size index [(height + widest width + width perpendicular to the widest width)/3] was
measured at the beginning and end of both growing seasons. Stomatal conductance of
mature leaves was measured monthly during the second growing season using a Steady
State Diffusion Porometer (Decagon Devices, Model SC-1). Leaf chlorophyll content of
mature leaves was also measured monthly during the second growing season by a SPAD502 Chlorophyll Meter. Stomatal conductance and leaf chlorophyll content of I. verticillata
and C. latifolium were not measured from Nov. to Mar. due to plant dormancy. Data were
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analyzed for significance of main effects and interactions of soil type and days after
planting (DAP) using PROC GLIMMIX in SAS (SAS Institute, Cary, NC).
Results and Discussion There was a significant interaction between soil type and DAP
FOR size index of C. latifolium and I. verticillata. Size index of C. latifolium varied
quadratically over time in both soil types (Table 1) and was generally higher in CP soil
than PD soil (Table 1). Size index of I. verticillata varied cubically over in PD soil but did
not change over time in CP soil (Table 1). Main effects of soil type and DAP were
significant for size index of I. glabra (Table 2). Size index for I. glabra was significantly
higher in CP soil and increased linearly over time (Table 2). The higher size index
associated with CP soil suggests that these plant species may prefer the more drained
portions of a rain garden. Additionally, the CP landscape plots had more shade than the
PD plots which could have also contributed to a larger size index.
The interaction of soil type and DAP was significant for stomatal conductance of C.
latifolium and I. verticillata (Table 3). Stomatal conductance of C. latifolium was higher in
PD soil, changing linearly over time (Table 3). There was no significant change over time
of stomatal conductance in the CP soil for C. latifolium (Table 3). Stomatal conductance of
I. verticillata varied quadratically in both soil types and was significantly higher in PD soil
(Table 3). Stomatal conductance of I. glabra was not affected by soil type and did not
change over time (data not presented). Stomatal conductance was generally higher in the
PD soil. CP soil has a sandier texture allowing more water to percolate outside of the
reach of the plant roots; PD soil has a more clayey texture and a propensity to retain water
more tightly, holding a greater amount of plant-available water. This larger amount of
plant-available water could potentially support a more rapid rate of photosynthesis and
transpiration, and thus an increased stomatal conductance.
Leaf chlorophyll content of C. latifolium was significantly higher in the PD soil than CP soil
(24 and 21 SPAD units, respectively) and was not affected by soil type for I. verticillata
(data not shown). Leaf chlorophyll content of C. latifolium varied quadratically over time,
while I. verticillata changed linearly over time (Table 4). Leaf chlorophyll content of I.
glabra was not affected by soil type and did not change over time (data not presented).
Although there were statistically significant changes in leaf chlorophyll content over time
for C. latifolium and I. verticillata, the range of values may not biologically different.
Overall, size index and stomatal conductance were more influenced by soil type than
chlorophyll content, which did not differ substantially. Ultimately, all three rain garden
plant species, Ilex verticillata, Ilex glabra, and Chasmanthium latifolium are suitable plants
for use in Southern Coastal Plain and Southern Piedmont soils.
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Table 1. Effect of soil type (Coastal Plain, CP or Piedmont, PD) and days after planting
(DAP) on size index (SI) of Chasmanthium latifolium and Ilex verticillata.
SI
DAP
1
Soil
Type
PD
CP

171

398

502

C. latifolium
Sign.
30.7ns
37.3b
58.7b
38.3b
Q*y
28.5
63.3a
113.5a
68.8a
Q***
I. verticillata
Sign.
PD
89.0ns
89.5ns
99.3a
97.5ns
NS
CP
80.8
100.8
75.8b
106.2
C***x
z
Least squares means comparisons between soil types for each DAP
using F-tests at α = 0.05. ns = not significant.
y
Significant quadratic (Q) trends using orthogonal polynomials at α =
0.05 (*) or 0.001 (***).
x
Significant cubic (C) trends using orthogonal polynomials at α = 0.001
(***). NS = not significant.
z
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Table 2. Effect of soil type (Coastal Plain, CP or Piedmont, PD) and days after planting
(DAP) on size index (SI) of Ilex glabra.
Soil Type
PD
CP

SI
52.5bz
58.4a

DAP
SI
1
36.4
171
46.1
398
68.1
502
71.3
Sign.
L***y
z
Least squares means comparisons between soil types
using main effect F-tests at α = 0.05.
y
Significant linear (L) trend using orthogonal polynomials at α
= 0.001 (***).

Table 3. Effect of soil type (Coastal Plain, CP or Piedmont, PD) and days after planting
(DAP) on stomatal conductance (SC) of Chasmanthium latifolium and Ilex verticillata
SC
DAP
410

433
468
510
C. latifolium
Soil Type
Sign.
z
PD
220.2a
158.8a
126.7a
122.5a
L**y
CP
111.7b
92.5b
72.2b
74.3b
NS
I. verticillata
Sign.
PD
730.8ns
662.2a
539.5a
543.0a
Q*x
CP
668.3
576.0b
413.2b
412.5b
Q**
z
Least squares means comparisons between soil types for each DAP
using slice F-tests at α = 0.05. ns = not significant.
y
Significant linear (L) trend using orthogonal polynomials at α = 0.01 (**).
NS = not significant.
x
Significant quadratic (Q) trends using orthogonal polynomials at α =
0.05 (*) or 0.01 (**).
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Table 4. Effect of days after planting (DAP) on leaf chlorophyll content (LCC) of
Chasmanthium latifolium and Ilex verticillata
C. latifolium

DAP
410
433
468
510
Sign.

LCC
25.3
25.0
17.5
21.9
Q**z

410
433
468
510
Sign.

40.7
39.0
37.2
36.3
L**y

I. verticillata

z

Significant quadratic (Q) trend using orthogonal
polynomials at α = 0.01 (**).
y
Significant linear (L) trend using orthogonal
polynomials at α = 0.01 (**).
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Post-Establishment Management Issues for Rain Gardens
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Significance to Industry Filter bed substrate pH of the rain gardens sampled in this
study averaged 5.2. Nearly half of the rain gardens were mulched appropriately; however,
erosion and sediment accumulation were evident in approximately half of them. Tree
seedlings and herbaceous perennial weeds were the most prevalent types of weeds
identified and were not controlled sufficiently by mulches.
Nature of Work Rain gardens (also called bioretention cells) are one of the key
stormwater practices used to meet the National Pollutant Discharge Elimination System
(NPDES) stormwater requirements. Rain gardens are designed and planted to be more
aesthetically pleasing than other stormwater treatment options and are widely utilized by
Departments of Transportation and commercial landscapers. Rain gardens are normally
excavated, backfilled with a filter bed substrate that has high-permeability and low organic
matter content, then planted with vegetation that will aid in the removal of pollutants (3).
Filter bed substrate composition varies, but generally contains coarse textured particles
and some organic matter to provide the aeration and water retention needed for plant
growth along with biological activity needed for nutrient sequestration and conversion.
Rain gardens serve aesthetic purposes as well, requiring significant plant maintenance
and pest management inputs. Yet no comprehensive assessment of rain garden pest
management needs or practices has been published and only physical or mechanical
methods of weed removal are recommended at this time. Weed control in rain gardens is
particularly complex due to the frequent inundation and saturation events, and low organic
matter and clay contents of typical rain garden substrates, resulting in concerns about
herbicide movement into surface or sub-surface water. Additionally, it is unclear if residual
herbicides would be useful tools in managing weeds in rain gardens. Laabs et al. (2)
reported that in wet, organic soils, the residual half-life for trifluralin, an herbicide
commonly used in landscape management, was less than 1 day. Thus, rain garden
maintenance professionals are hesitant to use herbicides.
A survey of the weed incidences, substrate composition, and substrate pH was conducted
for sixty-six rain gardens that were at least seven year’s post-installation and located
throughout the piedmont of North Carolina. The relative abundance of weed species
present in each rain garden during the summer (June – August, 2015) and winter
(December, 2015, data not presented herein) was recorded. Ten random substrate
samples were collected across the diagonal of each rain garden and combined for
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analysis of substrate pH and electrical conductivity using the 2:1 procedure (1) and a
combination EC/pH meter (HI 8424, Hannah Instruments, Ann Arbor, MI).
Results and Discussion Based on the results thus far, most rain gardens are installed
and then lack adequate maintenance. Many gardens were inundated with weeds to such
an extent that the ornamental plants were completely covered (Fig. 1). As observed
during site visits, rain gardens that were not inundated with weeds were likely to have
been treated with herbicides even though there are no products that are specifically
labeled for use in these landscape features. Evidence of recent herbicide applications
was observed and several of the weed free rain gardens had evidence of recent herbicide
application (Fig. 2).
Sixty-two percent of the rain gardens sampled received stormwater runoff from a parking
lot, 30% from a rooftop and 10 and 11% from hardscapes or roadways, respectively (Table
1). Filter bed substrates varied in soil texture (clay, clay loam, loamy sand, sand, sandy
clay, sandy clay loam, and sandy loam) and pH (Table 1). In North Carolina, North
Carolina Division of Environment and Natural Resources recommends sand-based filter
bed substrates to be 85-88% by volume sand, 8-12% fines (silt and clay), and 3-5%
organic matter (3). The maximum pH of the filter bed substrates sampled was 6.9, the
minimum pH was 3.8, and the average pH was 5.2 (Table 1). Of the 66 rain gardens
sampled, the pH of 59% were below 5.5, the pH of 6% were above 6.5, and 27% of them
had a pH between 5.5 and 6.5. Recommended pH for most ornamental landscape plants
is between 5.5 and 6.5 (4). A substrate pH as low as 3.8 can inhibit nutrient uptake,
especially P which is one of the most common pollutants in stormwater runoff. Most of the
rain gardens sampled (47%), were appropriately mulched while in 26% and 30% there
was evidence of erosion and sediment accumulation that could reduce the functionality of
the garden (Table 1). Accumulation of fine soil particles on top of the mulch or filter bed
substrate (as seen in Fig. 2) will slow infiltration and potentially result in the rain garden
overflowing.
Eighty-four different species of warm season weeds were identified (Table 1). Various
species of tree seedlings were the most abundant weeds and were present in over 85% of
the sites (Figure 3). This finding is due, in part, to the “weedy” nature of some of the tree
species recommended for rain gardens (namely Acer rubrum, Betula nigra, Cercis
canadensis, and Myrica cerifera). Herbaceous perennial weeds including lespedeza,
yellow nutsedge, dog fennel, and blackberry comprise the next most prevalent weed
species identified (Fig. 3). Dog fennel and blackberry were tall enough to shade out many
of the ornamental herbaceous perennials planted in these gardens. American burnweed,
oxalis, and spotted spurge were the most common summer annual weeds and were found
in roughly 1/3 of the rain gardens sampled (Fig. 3).
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Figure 1. Rain garden covered in kudzu on the campus of North Mecklenburg High
School in Huntersville, NC.
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Figure 2. Weeds that had been treated with an herbicide and were beginning to die
and sediment accumulation in a rain garden in the Six Forks Office Park in Raleigh,
NC.

Top Ten Warm Season Weeds
Tree Seedlings

85%

Lespedeza

61%

Yellow Nut Sedge

55%

Dog Fennel

42%

Blackberry

38%

American Burn…

36%

Oxalis

32%

Spotted Spurge
Virginia Button…
Poke weed

30%
26%
24%

Figure 3. Ten most common seed species identified in the sixty-six rain gardens sampled,
ranked by the percentage of gardens in which they were present.
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Table 1. Characteristics of rain gardens sampled and sources of stormwater runoff.
Rain Gardens Sampled (66 total)
Different weed species identified:
84
Average pH:
5.18
Max pH:
6.9
Min pH:
3.8
% Mulched:
47.0%
% with Erosion:
25.8%
% with Sediment:
30.3%

Runoff Source(% of total)
Parking lot
62%
Roof
30%
Hardscape
10%
Road
11%
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LSU AgCenter Louisiana Super Plants – 2017 and 2018 Winners Announced
Allen Owings, Regina Bracy and Dan Gill
LSU AgCenter Hammond Research Station, Hammond, LA 70403
aowings@agcenter.lsu.edu
Significance to Industry The LSU AgCenter’s Louisiana Super Plants program debuted
in 2010. With the announcement of three new varieties for 2017 and three new winners for
2018 the program has now identified 43 great landscape plants as for statewide marketing
and promotion. The goal of this program has been to identify and promote exceptional
plants that perform well in Louisiana. Some of these are new varieties and some are older
varieties with a prior proven track record. You can see more about Louisiana Super Plants
at www.lsuagcenter.com/superplants.
Nature of Work The LSU AgCenter and Louisiana’s nursery and landscape industry,
through the Louisiana Nursery and Landscape Association, identified the need for a statebased program that uses university research to identify and promote exceptional plants.
Similar programs, such as Texas Superstars and Mississippi Medallions, are on-going in
other states. Funding for this project was initially provided through the Louisiana
Department of Agriculture and Forestry with U. S. Department of Agriculture Specialty
Crop Block Grant Program funds. The LSU AgCenter’s Hammond Research Station,
partnering with the School of Plant, Environmental and Soil Sciences, leads the program.
Each Super Plant must have at least two years of rigorous evaluations and have a proven
track record under north and south Louisiana growing conditions. Louisiana Super Plants
must prove hardy across the state. Louisiana Super Plants must be easily produced and
available for all nursery and landscape industry wholesalers and retailers to market and
sell.
Louisiana Super Plants are selected a year or two in advance of a public announcement.
The program results in home gardeners having an increased awareness of better
performing landscape plants. A motto of the program is “university tested and industry
approved”.
Results and Discussion Three new Louisiana Super Plants are being announced for
2017. Three new Louisiana Super Plants are also being announced for 2018. Louisiana
Super Plants for 2017 are the compact varieties of SunPatiens, ‘Henry’s Garnet’ Itea
(Virginia willow), and ‘Supertunia Vista Bubblegum’ petunias. Louisiana Super Plants for
2018 are ‘Intenz Classic’ celosia, ‘Limelight’ Hydrangea paniculata and ‘Little Gem’
Southern magnolia. Past Louisiana Super Plant winners based on category are:
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Cool Season Flowers
 Amazon dianthus
 Swan columbine
 ‘Diamonds Blue’ delphinium
 ‘Redbor’ kale
 Sorbet violas
 Camelot foxglove
Warm Season Flowers
 BabyWing begonias
 Bandana lantanas
 Butterfly pentas
 Evolution salvia
 ‘Serenita Raspberry’ angelonia
 ‘Little Ruby alternanthera (Joseph’s coat)
 ‘Senorita Rosalita’ cleome
 Serena angelonia
 Luna hibiscus (rose mallow)
 Kauai torenia (wishbone flower)
 Mesa gaillardia
 Henna coleus
 ‘Fireworks’ fountain grass
 ‘Homestead Purple’ verbena
Flowering Shrubs











Trees





‘Aphrodite’ althea (rose of Sharon)
‘Belinda’s Dream’ rose
‘Conversation Piece’ azalea
Drift roses
‘Frostproof’ gardenia
‘Penny Mac’ hydrangea
‘ShiShi Gashira’ camellia
‘Leslie Ann’ camellia
‘Flutterby Petite Tutti Fruitti Pink’ buddleia (butterfly bush)
Rabbiteye blueberries
‘Mrs. Schiller’s Delight’ viburnum
‘Shoal Creek’ vitex
Southern sugar maple
Willow oak
Evergreen sweetbay magnolia

Conclusion A survey of retail and wholesale businesses participating in Louisiana Super
Plants showed that 80% of respondents said the program had a positive effect on their
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business. Fifty percent of the respondents said sales or use of Super Plants in their
business increased from 21 percent to 40 percent after the promotion began; the other 50
percent indicated increased sales of 20 percent or less. The survey indicated that not only
did the program increase sales of Louisiana Super Plants, but overall sales at a business
also increased. More than 60 percent said the Super Plants program increased traffic flow
or interest in their business. All the respondents indicated that the program increased
overall sales in their business from 10 percent to 60 percent. Eighty-five percent of the
respondents said the Louisiana Super Plants program had been beneficial to the nursery
and landscape industry. When asked to name the Super Plant that had the greatest
impact on sales, one respondent wrote “no one plant, but an increase in general plant
knowledge and interest.” The Louisiana Super Plants program is proving to be a marketing
plan that works.
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Responses of Five Landscape Shrubs to A Granular Plant Growth
Regulator over Three Years
Yan Chen, Allen Owings and Joey Quebedeaux
Louisiana State University Agricultural Center, Hammond Research Station
21549 Old Covington Highway, Hammond, LA 70403
yachen@agcenter.lsu.edu
Index Words Flurprimidol, irrigation, landscape maintenance, burford holly, elaeagnus,
ligustrum, sweet viburnum, wax myrtle.
Significance to Industry Flurprimidol is a gibberellin synthesis inhibitor with moderate
strength. Cutless.33G is a granular flurprimidol product that has shown effective growth
control in loropetalum and KnockOut roses in landscapes. As a granular product for root
uptake, landscape irrigation type may affect its availability to plants. In this study, Cutless
.33G at 0, 14, and 21 lbs/1000 ft2 were evaluated in combination with three irrigation
methods: micro-sprinkler, drip, or no-irrigation, for their effects on maintaining five plant
species commonly used as landscape hedges: burford holly, elaeagnus, ligustrum, sweet
viburnum, and wax myrtle. Plants were planted in 2012 and treated in spring 2013 and
2014. Results indicated that plant responses to Cutless were species specific, with wax
myrtle being the most responsive, burford holly and ligustrum moderately responsive.
Elaeagnus and sweet viburnum had very little or no response to Cutless over both growing
seasons. Irrigation effect was significant for wax myrtle, burford holly, and ligustrum in
2013 that micro-sprinkler providing supplemental water to rainfall resulted in greater plant
growth reduction than no-irrigation. However, this effect was inconsistent in 2014 when
irrigation was rain-delayed due to frequent rainfall events. Wax myrtle had significant
reduction in time spent on trimming in 2014 and 2015, with wax myrtle, ligustrum, and
burford holly treated with 21 lbs/1000 ft2 resulted in a significant reduction in trim waste.
Overall, Cutless benefits growth control of fast growing plant species and irrigation may
facilitate or impede its update depending on specific water requirement of the species.
Nature of Work Many evergreen shrubs are used as hedges or borders in urban
landscapes. Along the Gulf States, frequent sheering is required to maintain desired size
and shape of hedges during a growing season, which lasts from March to October.
Sheering is one of the biggest cost contributors to landscape service companies because
of the labor spent on trimming, cleaning up, and associated cost of fuel and equipment
wear. In addition, frequent sheering increases disease incidences by wounding the plant.
Cutless.33G (SePRO Corporation, Carmel, IN) is a granular formulation of the plant
growth regulator flurprimidol, a GA biosynthesis inhibitor, and is registered for managing
growth of woody and perennial plants in established landscapes (1). As indicated by
previous studies, effectiveness of Cutless .33G varies among plant species (2, 3, 4). In
addition, its regulation depends on timely delivery of the material to roots, which is affected
by irrigation and rainfall. Drip or micro sprinklers are commonly used in landscape
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plantings including hedges and borders, especially during the first one or two years after
planting. The objective of this 3-year study was to determine possible interactions
between three irrigation methods (overhead micro-sprinkler, drip, and no irrigation) and
three rates of Cutless.33G (0, 14, and 21 lbs/1000 ft2) applied to five woody ornamental
plants that are often used as hedges in a simulated landscape field.
The experiment was conducted in Hammond, LA (USDA Plant Hardiness Zone 8b) from
October 2012 to June 2015. Nine raised beds, each 4’ wide x 196’ long, were prepared by
removing existing vegetation by RoundupPRO Plus an adding 2” deep bedding mix (a mix
of top soil and utility trim compost, Natures Best Inc., Baton Rouge) and 4” deep pine bark
to existing soil. The experimental design was a split plot design with three main plots each
having three long beds, each of which was assigned with one of the three irrigation
methods. Each long bed was then divided into 12 field plots, each 4’ wide x 12’ long.
There were a total of 108 field plots (treatment unit). Azalea, burford holly, elaeagnus,
ligustrum, sweet viburnum, and wax myrtle in 3-gal containers, fifty-four plants each, were
transplanted on 9 Oct. 2012. Three plants of the same species were planted at 4’ centerto-center spacing into each field plot, with all six species repeated twice within each long
bed. The three Cutless rates were assigned to 18 field plots of each species as a
Completely Randomized Split-Plot Block Design with two replications. All plants were
trimmed slightly at the time of transplant to maintain similar size and shape within each
species and promote branching. Plants were fertilized with Agriform 21 g tablets (20N4.8P-3.9K), 2 tablets per plant, at planting. All plants were irrigated with micro-sprinklers
for the first 6 months after transplant.
On 4 Mar. 2013, prior to Cutless treatment, irrigation was changed to designed treatment
methods and schedules. Drip irrigation was delivered by two 0.5 gph emitters (RainBird,
Azusa, CA) per plant. Micro-sprinkler treatment was delivered by seven Antelco sprinklers
(0.04 orifice) arranged on both sides of the individual plots (Antelco Corp., Longwood, FL).
Both irrigations were scheduled to deliver 0.5 gallon of water to each plant at each
watering. Plants under no-irrigation treatment depend solely on rain water. Total
precipitation from 4 Mar. 2013 to 31 Dec. 2013 was about 9.3 inches (LSU AgCenter
Weather Reports).
Cutless was applied on 10 Apr. 2013 and 7 Apr. 2014 as a topdress to soil surface, which
was followed with three rainfall events (0.02” on 11 Apr, 1.46” on 12 Apr, and 1.15” on 14
Apr). Amounts of Cutless applied were calculated by plot area, which was 4’ x 12’ for a
total of 48 ft2. Plants were measured monthly in May and June, and then again in August
and October. Plant growth was measured as plant height (from soil surface to the tallest
point of the plant) and width (average of the widest width and perpendicular width to the
widest width). Plants were also measured for leaf greenness by a SPAD meter, and rated
for overall appearance.
Over the 2014 growing season, elaeagnus, wax myrtle, and sweet viburnum were large
enough to be trimmed into hedges, with plant width maintained at 5’, 6’, and 6’,
respectively. Burford holly and ligustrum were still trimmed as individual plants to keep
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plant shape. Hedges and plants were trimmed in May and Sept. 2014, and in Feb. and
June 2015. Time spent on trimming each hedge (of three plants) and weight of trimming
waste were measured at each trimming. Azalea bushed were not treated nor measured.
Data were analyzed by ANOVA for each species and Repeated Measurement was used to
compare overall effect of main factors (SAS v 13.1, SAS Institute, Cary, NC). Only partial
data are presented due to page limit.
Results and Discussion Responses of the five plant species are different, and wax
myrtle was the most responsive and also grew the most during each growing season.
Cutless.33G application significantly reduced wax myrtle height over time for both growing
season, and only insignificant in Apr. 2014 when plants were trimmed into hedges at the
same height (Table 1). Compared with wax myrtle, burford holly and ligustrum responded
moderately with either only responded to the high rate (burford holly, data not shown) or
responded for shorter time period after treatment (ligustrum, only responded for two
months after each treatment in each year, Table 1). Elaeagnus and sweet viburnum had
very little or no response to Cutless over both growing seasons. The effects of irrigation
on plant growth was inconsistent among plant species and between years (Table 1) with
interactions with Cutless rate for some sample dates (Fig 1 for wax myrtle Sept. 2014 data
only). Because 2013 had significantly less precipitation than 2014, plant responses to
supplemental irrigation were more significant in 2013 with all species responded positively
to supplemental irrigation except sweet viburnum, which had no response to irrigation. For
the other four species, effects tended to become less significant or no longer significant in
2014 when ~ 26” total rainfall was recorded and frequent rain delays placed by irrigation
controller for sprinkler and drip irrigation. Micro-sprinkler may have facilitated Cutless
availability to wax myrtle plants treated at the high rate (Fig 1A), however, this effect was
inconsistent in other species responded to irrigation (data not shown).
For wax myrtle, effects of Cutless rate and irrigation on time spent on trimming and weight
of trim waste to clean up followed the same trends as their effects on plant height (Fig 1 B
and C). When no supplemental irrigation was provided, Cutless.33G was able to reduce
time spent on trimming by about 60 and 75 seconds at the 14 and 21 lbs/1000 ft2 rates,
respectively, representing 27% and 34% time saving compared to the untreated plants,
which was also significant at a later trim in Feb. 2015 (data not shown). However, this
effect was inconsistent when supplemental irrigation was provided (Fig 1B).
From these preliminary results over the first growing season, effect of Cutless .33G varied
among plant species with wax myrtle being the most responsive and sweet viburnum
being no response. With 9.2 inch of rain over the growing season, irrigation method only
had transient effect on plant growth. Effect of Cutless was slightly affected by irrigation but
the interaction was also transient and not significant in most cases. More treatments will
be applied in the next two years and observations will be reported when available. Plant
trim waste in Sept. 2014 indicated significant Cutless effects regardless of irrigation
methods, where all treated plants had much less waste (Fig 1C). This provide additional
benefits as less waste to clean up also provides savings in terms of time, fuel, and further
effort to treat the waste in order to comply with bans for disposing landscape trimming
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waste in landfills in many municipal areas. The effect on trim waste was also significant in
burford holly and ligustrum in 2014, and in wax myrtle by Feb. 2015 (data not shown).
In summary, Cutless.33G was effective in reducing plant growth, time spent on trimming
and trim waste for wax myrtle and burford holly (data not shown), however, effects were
less significant for elaeagnus and ligustrum, and no effect was found with sweet viburnum.
Irrigation may facilitate availability of Cutless to plants but the effect seems to limit only
when rainfall is scarce for prolonged period after irrigation, and plant growth response to
irrigation is species specific, further complicate the outcome of supplemental irrigation.
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Table 1. Significances of treatment effect on plant height by Cutless .33G rate and
irrigation treatments as indicated by ANOVA p-values.
Yearz
Treatmenty
Elaeagnus

Rate
Irrig.
Burford holly Rate
Irrig.
Ligustrum
Rate
Irrig.
Wax Myrtle
Rate
Irrig.
Sweet viburnum Rate
Irrig.

2013x

2014x

May June Aug. Oct. Feb.Apr.Aug.Oct.
NS
NS
NS
*
**
NS
*
**
NS
NS

**
*
*
**
NS
NS
***
**
NS
NS

NS
NS
**
NS
**
*
***
*
NS
NS

NS
NS
*
NS
NS
NS
**
NS
NS
NS

NS
NS
*
NS
NS
NS
***
*
NS
NS

NS
NS
**
NS
**
NS
NS
NS
NS
NS

NS
NS
*
**
*
NS
**
**
NS
NS

NS
NS
*
NS
NS
NS
**
NS
NS
NS

z

Interactions between rate and irrigation method was significant in some cases but did not affect the main
effects of the two treatment factors.
y
Data collected in 2013 and 2014 are presented severalty because of significant difference in all plant
measurements between the two years.
x
NS = not significant, * = α level at 0.1, ** = α level at 0.05, and ***”= α level <.0001.
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Figure 1. Plant height (A), time spent on trimming (B), and weight of trimming waste of wax
myrtle in Sept 2014 (5 months after Cutless .33G application on 7 Apr. 2014). Letters
above bars indicate treatment effects within an irrigation method, with bars denoted with
the same letter being not significantly different.
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Plants with Potential 2016: An LSU AgCenter Ornamental Plant Awareness Program
Jason Stagg, Allen Owings and Gina Hebert
LSU AgCenter, Hammond Research Station 21549 Old Covington Hwy
Hammond, LA 70403
jstagg@agcenter.lsu.edu
Index Words Plant introductions, landscape performance potential, wholesale and retail
nurseries, landscape professionals
Significance to Industry This is the second year of a new LSU AgCenter program to
introduce unfamiliar, non-patented plants to wholesale growers, retail garden centers and
landscape professionals in Louisiana. Plant species or varieties selected for the
program currently have limited or no distribution and use in the state, but evidence
suggests they have excellent landscape performance potential in our challenging
climate. The industry may benefit from learning about and receiving these stock plants
for evaluation of growth characteristics or customer interest. Nurseries may be able to
broaden their product lines and landscapers could diversify their plant material palettes to
enhance profitability. Use of non-patented plant material free from propagation
restrictions can present a significant cost savings and lower risk of offering these new
selections.
The LSU AgCenter’s Hammond Research Station (HRS) benefits from an extensive
network of plant professionals, allowing it to discover and acquire underutilized plants
that may already be performing well under our demanding growing conditions. This
program is designed only to increase awareness and distribution of such plants and is
therefore not an official trial study, but instead is an additional support mechanism offered
to the industry. The station is already an engaged industry partner and trusted source of
reliable landscape performance information for ornamentals, and the industry can now
plan for an annual “Plants with Potential” introduction at our spring industry open house
and lecture series held each May.
Nature of Work Nine plant species or varieties were introduced in spring 2015 to be
included in the program’s launch. Six additional plant species or varieties were
introduced in spring 2016. Choices were generally made based on observed landscape
performance of unfamiliar plant material previously acquired by the Hammond Research
Station. Plant sources range from “pass along” or heirloom plants to varieties offered for
sale on a very limited commercial basis. Some plants in the program will perform only as
annuals while others are true herbaceous perennials in Louisiana’s climate. Future
years’ introductions may diversify to include grasses and woody ornamentals. No
patented plant materials are considered for the program.
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Vegetative propagation of plants began in late fall and continued through early winter and
spring. Plugs or liners of some selections were ordered due to lack of sufficient
propagation material. The goal was to produce 150-200 trade gallon, quart or four-inch
size propagules. Production space was limited, but propagation targets were achieved
except for the pentas due to limited stock plants. The names of the six plants are
provided below along with a brief description of growth characteristics and background
source information (if known).
1. Aerva sanguinolenta AMARANTHACEAE (Red Velvet Plant) – Unusual tropical
foliage plant ideal for bed edgings and mixed containers. Aromatic, richly-colored
burgundy leaves. Produces small Alternanthera-like flowers during short day seasons.
Grows 18” x 14”. Plant in full to partial sun. Easily propagated by cuttings. Can be
perennial in warmer areas of Zone 9. The LSU AgCenter provided this plant to the
Louisiana Society for Horticultural Research (LSHR) for its 2016 plant release.
2. Cestrum x ‘Orange Peel’ SOLANACEAE (Orange Peel Cestrum, Orange Peel
Jessamine) – This is one of the best cestrums at HRS. A hybrid of Cestrum diurnum x
Cestrum nocturnum, this large tropical shrub will take the heat and can quickly grow to 48’ x 3-5’, making it ideal for background plantings. Dark green, deer-resistant narrow
leaves provide good contrast for the numerous golden yellow/light orange tubular
blooms. Plant in full sun with good drainage. Excellent hummingbird and butterfly
attractant. Fragrance is released at night, but does NOT smell like oranges! Blooms
May-June until first frost. Propagated by cuttings. Wholesale availability from Southwest
Perennials in Dallas, TX. Can be a deciduous shrub in warmer parts of Zones 8 and 9,
but may die back to the roots during cold winters. Needs good winter soil drainage.
3. Glandularia canadensis ‘Carlos’ VERBENACEAE (Carlos Verbena, Carlos Smith
Verbena) – Unique bi-color blooming verbena named after the late LSU AgCenter
Avoyelles County Agent/Horticulturist Carlos Smith who collected it from his great
aunt’s homesite near Monroe, LA. Possibly dates to the 1890s. Striking white to
lavender flower clusters adorn silver-green foliage. Individual flowers can express both
colors. Early season bloomer that slows during the summer heat. Cut back clump in
late summer for blooms to reappear in fall. Prefers drier soils, so good drainage is
important. Excellent in hanging baskets and containers. Attracts butterflies. Grows 910” x 18-24”. Propagates easily from cuttings. Typically evergreen in Zones 8 and 9.
4. Glandularia canadensis ‘Snow Flurry’ VERBENACEAE (Snow Flurry Verbena,
possibly Colonial White Verbena) – If you only have room for one verbena other than
‘Homestead Purple,’ this is it! HRS received its original plants from Billy Welsh at the Ira
Nelson Horticulture Center in Lafayette, LA. Pure white flower clusters bloom profusely
on lush, dark green foliage. Vigorous grower is more upright than most verbenas. Less
disease or pest issues. Will bloom all year long, but spring and fall flushes are the most
spectacular. Flowering slows during the heat of summer. Should be considered for fallplanted winter color as a companion to violas and snapdragons. Grows 8-12” x 15-18”.
Plant in full sun with good drainage. Beautiful in containers and hanging baskets.
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Propagates easily from cuttings. Butterfly attractant. Retail availability from Plant
Delights Nursery in Raleigh, NC. Evergreen in Zones 8 and 9.
5. Iresine herbstii AMARANTHACEAE (Red Iresine, Bloodleaf Plant, Chicken Gizzard
Plant, Beefsteak Plant) – Striking, colorful, lush tropical foliage plant has burgundy or red
leaves with magenta veining. Can be used as an annual similar to coleus. Retains leaf
color best in part sun or part shade. Average size is 1-2’ x 1-2’. Water regularly.
Occasionally found at retail garden centers. Easy cutting propagation. May be cold
hardy in Zone 9.
6. Pentas lanceolata ‘Pink Remembrance’ RUBIACEAE (Pink Remembrance Pentas) –
This old variety is very similar to ‘Nova,’ but has a softer light pink bloom that looks great
planted with ‘Nova.’ Plants at HRS are hardy but not quite as vigorous as ‘Nova.’ Grows
to 3’ x 2’ in full sun. Large clusters of 3-4” light pink, star-shaped flowers appear atop
dark green leaves from late spring through fall. Excellent butterfly and pollinator
attractant. Not known to be available commercially, but has been established for 15-20
years at the New Orleans City Park Botanical Garden. Propagated by cuttings, but with
less success than ‘Nova.’ Perennial in warmer areas of Zone 9.
Results and Discussion After propagation was complete, plants were grouped into sets
to distribute at the May 6, 2016 industry open house and lecture series at HRS. Three to
five examples of each plant type were also planted in display beds at the station to help
industry members visualize possible landscape applications.
Packets with plant descriptions and contact information forms were given to over 90
industry members at the open house registration booth. Over 40 forms were returned in
exchange for a complete set of plants. This level of interest is double the response in
2015. Since distribution of the nine 2015 plants was somewhat limited, all of those plants
were included in the set of 2016 plants. Surveys to rate the performance of these plants
will be sent in December 2016 via email.
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