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Significance to the Industry: Best management practices (BMP) such as rain gardens
(also known as bio-retention cells) are effective in remediating urban stormwater runoff
(7). Rain gardens are a depression in the landscape which catch runoff, retain it, and
remove the pollutants (nutrients) by plant uptake and substrate binding. They also look
beautiful and provide a wonderful environment for wildlife (9), which has made them the
recommended BMP for sustainable commercial and residential landscapes in
remediating the impermeable surface area square footage (7). Infiltration rate, saturated
hydraulic conductivity, moisture content after drainage and bulk density are all affected
by substrate particle size and composition and may impact pollution remediation and
plant growth.

Nature of Work: Water is one of the planet’'s most precious resources, yet it has
become one of the most polluted and neglected (3).The Environmental Protection
Agency (EPA) enacted the Clean Water Act (CWA) in 1972 which regulates the
pollutant discharge from point sources in the United States of America (11). This act
was the first step to regulating the discharge of pollutants and allows EPA to control
where and how these pollutants are being discharged. However, water pollution
originates from non-point sources more than point sources. Shockingly, a little less than
half of the streams in the United States are still not suitable for recreation 37 years after
the CWA was initiated, due to the high pollutant levels (3). Arnold and Gibbons feel this
is in a great part due to the large increase of impermeable surfaces which correlates
with the increases in population (1).

In the past ten years rain gardens have become a very popular BMP for remediating
stormwater pollution generated by impervious surfaces and remain effective for about
ten years (5). They allow infiltration and retention of the water to occur so that microbial
activity, filtration and plant uptake can remove pollutants (nutrients) from the water (6).
Aesthetically, they are beautiful in the landscape, do not serve as a breeding habitat for
mosquitoes, attract wildlife and can consist of evergreen and deciduous plants so the
system will function and be attractive all year long (8). Rain gardens also can aid in
obtaining LEED certification. About 40% of the possible LEED credits can be gained by
having overall property enhancements in the landscape which protect ecological
diversity and sustainability. Installing a rain garden in an existing landscape can provide
7-8 LEED points alone (9).
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The current recommendations for the filter bed media of a rain gardens are a sand
based substrate which is a blend (v/v) of 80% washed sand, 15% clay and silt fines and
5% pine bark (7). Plant recommendations for rain gardens are native plants which are
thought to be more tolerant of the harsh climates, but have also shown some problems
in invasiveness within the rain gardens. This experiment was designed to expand the
knowledge of best filter bed substrates and plant selection for rain gardens with three
objectives: 1) to assess three different filter bed substrates for their effectiveness in
pollution removal and support of plant growth; 2) to evaluate a wide variety of perennial
plants (woody, herbaceous, evergreen and grasses) for their effectiveness differences
in pollution sequestration and overall garden performance and 3) to compare native and
cultivated varieties of these species with regard to pollutant removal and garden
performance and expand the nursery industries supply of plants for rain garden
installation by the landscape industry.

Three different filter bed substrates were used in this study, each with a different base
component. The sand based substrate (sand) was a blend (v/v) of 80% washed sand,
15% clay and silt fines and 5% pine bark, donated by Wade Moore Equipment
Company, in Louisburg, NC. The soil based substrate (OM) was a blend (v/v) of 50%
sandy loam soil with a P index (Phosphorus index) of <30 and 50% pine bark, donated
by Old Castle, in Louisburg, NC. The third substrate (slate) was a blend (v/v) of 80% D-
tank expanded slate and 20% pine bark fines donated by PermaTill, Carolina Stalite
Company, Salisbury, NC. Each rain garden is 6 ft. (1.8 m) wide x 32 ft. (9.75 m) long x 4
ft. (1.22 m) deep with a 3 ft. (0.9 m) wide berm covered with weed fabric between each
rain garden. Each bed was built on a slight slope. A 4 in. (10.2 cm) perforated drainage
pipe was laid in the bottom of each rain garden and was connected to a non-perforated
drainage pipe that extended out of each rain garden so leachate samples could be
collected and analyzed. A 6 in. (15.24 cm) layer of gravel was placed over the drainage
pipe in the OM and sand rain gardens, while the drainage pipe in the slate rain gardens
was covered with CA-9 permaTill. Each rain garden was then filled with 20 yd® (15.3 m?)
of filter bed substrate [total of 336 ft? (9.5 m?) per substrate].

Infiltration, bulk density (g/cm®) and moisture content (g) were measured in situ.
Infiltration was determined by a double ring infiltrometer. Initial infiltration was measured
prior to planting, 7 weeks after filling. End of season one infiltration was measured when
plants had been growing in the rain gardens for 28 weeks after filling (one double ring
infiltrometer was placed by the same tree, Betula nigra L. and same perennial
Helianthus angustifolius L. in each bed to ensure similar root densities). An Uhland
sampler was used to determine bulk density (g/cm?®) from each rain garden 22 weeks
after filling. The wet weight of the substrate in the cores was recorded, and then the
filled core was placed in an oven to dry at 105°C (221°F) for 48 hours. Moisture content
was determined by subtracting the dry weight from the wet weight and dividing by the
volume of the core. Hydraulic conductivity (HC), the rate at which water flows through
the saturated substrate, was determined in the NCSU Substrate Lab, Raleigh, NC using
substrates packed into aluminum cores each [7.6 cm (3 in) tall by 7.6 cm (3 in) i.d.] (2,
4).
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To determine particle size distribution, approximately 350 g (12.35 oz.) of each
substrate was dried at 105°C(221°F) for 48 hours and placed in a Ro-tap Shaker (Model
B, W.S. Tyler, Mentor, Ohio) fitted with thirteen sieve plates, 6.3 mm (.25”), 4.0mm
(0.16”), 2.8mm (0.11”), 2.0 mm (.08”), 1.4mm (0.06”), 1.0mm (0.04”), 0.71 mm (.03”),
0.5 mm (.02”), 0.36mm (0.01”), 0.25 mm (.009”), 0.18mm (0.007”) and 0.106 mm (.004”")
for 5 min. The sample from each sieve plate was weighed, and particle size was
expressed as a percentage of the total weight of the sample.

The study was conducted at the Horticulture Field Laboratories, Raleigh, NC (longitude:
35°47°'29.57"N; latitude: 78°41'56.71"W; elevation: 136 m). This experiment is a
completely randomized design of three filter bed substrates with four replications for a
total of twelve rain gardens. All variables were tested for differences using analysis of
variance procedures and Isd means separation procedures (p > 0.05) where appropriate
(10).

Results and Discussion: OM had greater percentages of large particles (6.3 mm)
than sand or slate (Table 1). Slate had the greatest percentage of particles in the 2.0 —
1.4 mm range followed by sand and then OM. The small particles (1.0 — 0.11 mm) were
greatest in sand followed by slate and OM. The infiltration at 7 weeks after filling (initial)
was fastest with the OM due to the greater percentage of larger particles and was
slowest with sand (Table 2). Infiltration at the end of season one showed different
results. Sand continued to have the slowest infiltration; however, slate had the quickest
infiltration. The increase in slate’s infiltration from initial to the end of season one may
be due to the growth of roots in the slate substrate. Under saturated conditions (HC),
water moved through the sand the slowest and the quickest through OM (Table 2) most
likely due to sand’s greater percentage, and OM smallest percentage, of small particles
(1.0 — 0.18 mm). Moisture content, after drainage, was also greatest in OM (Table 2)
due to its large faction of small particles. Interestingly, moisture contents after drainage
of sand and slate were not different from each other even though the percentages of
small particles and saturated HC between these substrates were significantly different.
Bulk density was greatest in sand, followed by slate and OM.
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Table 1. Particle size of rain garden substrates.

Particle Size Range om* Sand Slate
(mm) (% wt) (% wt) (% wt)
6.30” 19.6a” 4.8b 1.0b
4.00 14.2a 16.2a 2.9b
2.80 12.9b 17.1a 11.1b
2.00 15.1c 21.5b 24 .6a
1.40 20.6¢ 31.6b 37.2a
1.00 19.0c 38.8a 33.4b
0.71 13.0c 46.9a 30.4b
0.50 12.6¢ 47.2a 24.6b
0.36 8.4c 40.3a 17.4b
0.25 6.2c 32.3a 13.9b
0.18 4.7¢c 18.8a 10.1b
0.11 4.6b 10.0a 12.3a
pan 11.2b 12.2b 27.5a

“Substrate filter bed blends (by volume). OM = 1:1 pine bark: soil, sand = 17:2:1 sand :
soil : pine bark, slate = 8:1 expanded slate fines : pine bark.
Y Sieve sizes
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*Means within a column with different letters are significantly different from each other
based on Isd mean separation procedures (p>0.05). Mean of 5 samples

Table 2. Physical properties of rain garden substrates.

Substrate” Infiltration
Infiltration  (end season Hydraulic Moisture Bulk
(initial) one) conductivity content density
(seclin) (seclin) (K cm/ min) (9) (g/lcm®)
oM 10.4a’ 47.3b 15.6a 0.2a 0.8c
Sand 70.7c 90.5¢c 1.0c 0.1b 1.3a
Slate 27.8b 15.6a 12.4b 0.1b 0.9b

“Substrate filter bed blends (by volume). OM=1:1 pine bark: soil, sand=17:2:1 sand: soil
: pine bark, slate=8:1 expanded slate fines : pine bark.

¥ Means within a column with different letters are significantly different from each other
based on Isd mean separation procedures (p>0.05). Mean of eight samples.
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Significance to the industry: Two species of conifers, Cupressus arizonica Greene
(Arizona cypress), Picea engelmannii Perry ex Engelm (engelmann spruce) were
planted in a sandy loam soil to observe root and shoot growth during establishment.
Results indicate that C. arizonica exhibited extraordinary root and shoot growth
capabilities throughout the growing season. In contrast, P. engelmannii exhibited a
modest increase in root dry weight throughout the growing season; however, shoot
growth was essentially non-existent. The data herein suggests that C. arizonica easily
transplants because it rapidly establishes new root and shoot growth following planting
in difficult environments.

Nature of Work: Pine (Pinus L.) trees throughout the Midwest and Great Plains are in
rapid decline from pests, diseases, and environmental stresses. While they are
aesthetic, pine trees are also necessary for wind abatement, control of soil erosion, and
wildlife habitat. New conifers that can withstand the environmental pressure of the
lower Midwest and withstand attacks by pests and diseases are of utmost importance.

Root regeneration and elongation is one of the integral processes that must preclude
shoot initiation to insure survivability of transplanted trees (1, 2, 5). Initiation of shoot
growth prior to root growth can lead to water and nutrient stress jeopardizing the
success of the new plant (3, 4). Therefore, a better understanding of the root and shoot
growth periodicity of a species prior to planting, may aid transplant success in difficult
environments. Our objective was to investigate the root and shoot growth
characteristics of selected conifer species for potential pine replacements.

On April 7, 2010, seedlings of C. arizonica and P. engelmannii were planted into a
Canadian-Waldeck fine sandy loam soil at the Kansas State University John C. Pair
Horticulture Center (Haysville, KS). Prior to planting, nitrogen (urea, 46-0-0) was
incorporated into the soil at a rate of 39 kg ha™ (36 Ibeac™). The C. arizonica seedlings
were in 164 ml (10 in®) cone-tainers which were removed at planting and the roots
manually teased out of the root ball. The P. engelmannii seedlings were bare root liners
whose root systems were trimmed to a consistent length of 17.78 cm (7 in.) prior to
planting. Weed control was accomplished using oryzalin (United Phosphorous Inc.,
Trenton, NJ) applied after planting at a rate of 9.35 L+ha™ (13.69 oz+ac™') and spot
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treatments of glyphosate (2%) as needed. Drip irrigation was utilized to maintain
adequate soil moisture [Robert’s RO-Drip 300 LPH+100 m™ (240 GPH+ 1000 ft™)].
Watering occurred weekly for 6 hours when precipitation was insufficient.

Two whole plants per species (roots and shoots) were harvested every 28 days utilizing
a skid-steer mounted U-blade. Following harvest, roots were washed and plant height
(from soil line), width, and stem caliper at the soil line were measured (data not
presented for brevity). Roots were then separated from the tops and dry weights of
both were obtained following 7 days of drying at 65°C (149°F) in a forced air drying
oven.

The experiment was a randomized complete block design with a split-plot arrangement
of treatments. Whole plots consisted of time (harvest) and species were the sub-plot.
There were two sub-samples per species per harvest and the experiment was
replicated four times (blocks) resulting in eight plants per species per harvest. The
seedlings were planted in six rows with1.0 m (3.3 ft) in-row spacing and 3.0 m (10 ft)
between-row spacing. Data were analyzed using PROC GLM and regression lines
were fit where appropriate.

Results and Discussion: There was a significant interaction between species and
harvest date for all measured data. C. arizonica exhibited significant growth across all
measured parameters with a 6,500% increase in shoot dry weight (SDW) and 5,400%
increase in root dry weight (RDW) (Fig. 1). The ability of C. arizonica to exploit
favorable conditions to rapidly increase root mass may explain some of its known
drought tolerance. SDW:RDW increased rapidly after planting due to rapid shoot
expansion relative to root growth in early spring but decreased sharply as root growth
increased throughout the summer and into fall. Root growth of P. engelmannii did
increase following planting. However by 20 weeks after planting there was little to no
new root growth. There was a general decline in SDW:RDW over the duration of the
study, which can be expected for a species with a determinate growth pattern such as
P. engelmannii.

The data suggest that C. arizonica may be a suitable species for the Midwest due to the
rapid growth and establishment of a substantial root system in a short period.
Conversely, P. engelmannii may be disadvantaged due to reduced root growth after
transplant and throughout the growing season. Therefore, the plant may be more
vulnerable to environmental stress, even when irrigation was applied.
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Fig.1. Shoot to root ratio (SDW:RDW), root dry weight (RDW), and shoot dry weight
(SDW) of Arizona cypress (AC) and Engelmann spruce (ES). Arizona cypress RDW
and SDW were significant at P< .0001 and SDW:RDW was significant at P<.05.

Engelmann spruce RDW was significant at P< .005 and SDW:RDW was significant at
P< .0001. Symbols represent the mean of 8 plants.
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Significance to Industry: Reusing greywater for irrigation in the landscape can reduce
the demand for potable water. Sodium chloride is one of the primary contaminants in
greywater, therefore plants must be able to tolerate salinity if greywater is used for
irrigation. Three landscape species were evaluated for tolerance to saline irrigation
water. While all species exhibited a decrease in growth with increasing salt
concentration in irrigation water, lllicium parviflorum, and Muhlenbergia capillaris had
100% survival and were most tolerant of saline irrigation. /tea virginica exhibited
mortality at the highest salt concentrations and was the least salt tolerant of the three
species evaluated. All three species were, however, tolerant of salt concentrations that
could be expected in most greywater.

Nature of Work: In the United States water consumption increases by 40-60% in
summer months due to landscape irrigation (5). The reuse of greywater, defined as non-
toilet water, for irrigation provides an opportunity to reduce the demand for potable
water. Greywater is less polluted than municipal wastewater because of the absence of
feces, urine, and toilet paper (3). Use of greywater for irrigation is limited by the
potential for salt injury to plants, since sodium chloride is often a frequent contaminant
of greywater. If greywater is to be used for landscape irrigation, it will be necessary to
identify landscape plants that can tolerate the salinity of greywater. Therefore, the
objective of this research was to evaluate the tolerance of three native landscape plants
to saline irrigation water.

Liners [2 in (5.1 cm)] of lllicium parviflorum Michx. ex Vent. (small anise tree), ltea
virginica L. ‘Henry’s Garnet’ (Virginia sweetspire), and Muhlenbergia capillaris (Lam.)
Trin. (pink muhly grass) were planted in 2.5 L (trade gallon) containers in a 5:3:1
pinebark:peat:perlite substrate. Substrate was pre-plant amended with 9.1 Ib-yd™ (4.52
kg-m™) control released fertilizer [Polyon with micros 17N-5P20s-11K20 (Harrel’s LLC,
Lakeland, FL)], and dolomitic limestone [4 Ib-yd™ (1.8 kg:-m™)]. Plants were irrigated by
hand daily with 10.1 oz (300mL) of tap water containing one of the following
concentrations (treatments) of sodium chloride (NaCl): O (tap water), 2000, 4000, 6000,
8000, or 10000 ppm (mg-L™). While these rates are much higher than normally found in
greywater [Na 7.4-480 ppm (mg-L), Cl 9 — 88 ppm (mg-L)] they are intended to test
higher levels of salt tolerance so that this research could be applicable to other saline
irrigation sources (1,3). Generally, plants that can tolerate saline irrigation levels of

Landscape 177



SNA Research Conference Vol. 57 2012

2000-3000 ppm (mg-L™) are considered to be salt tolerant (9). Plants received tap water
only (no NaCl) irrigation on weekends. Treatments were initiated on 20 June 2011, and
experiment was terminated on 30 September 2011. Plants were grown under natural
photoperiod on raised benches in a greenhouse at Paterson Greenhouse Complex at
Auburn University in Auburn, AL.

There were ten single container replications per treatment per species. Experimental
design was a completely randomized design with each species representing a separate
experiment. Three plants of each species in each treatment were harvested five and ten
weeks after treatment initiation, and the remaining plants (n=4) were harvested fifteen
weeks after treatment initiation (experiment termination). Root dry weight (RDW) and
shoot dry weight (SDW) were determined at each harvest. Recently matured leaf tissue
samples were collected from three plants per treatment per species at experiment
termination and analyzed for tissue macronutrient (N, P, K, Ca, and Mg), Na, and ClI
concentrations. Data were subjected to analysis of variance and regression analysis
using PROC GLM in SAS (SAS Institute, Cary, NC).

Results and Discussion: Root dry weight (Fig. 1) and SDW (Fig. 2) of /llicium
parviflorum and ltea virginica decreased linearly with increasing NaCl concentration at
each harvest date. Although RDW and SDW of Muhlenbergia capillaris decreased with
increasing NaCl over the first 5 weeks of treatment, there was no effect of NaCl
concentration on SDW of Muhlenbergia capillaris 10 and 15 weeks after treatment
initiation. Despite decreasing with increasing NaCl concentration, RDW and SDW of
lllicium parviflorum and Muhlenbergia capillaris did increase between harvest dates
indicating both species continued to grow while receiving saline irrigation (Figs. 1-2).
For ltea virginica, only RDW increased over time, yet this was only at lower NaCl
concentrations (Figs. 1-2), and foliar damage was observed at lowest treatment level
[(2000 ppm (mg-L™)](personal observation). Leaf macronutrient, Na and Cl
concentrations increased linearly with increasing NaCl concentration in /llicium
parviflorum and ltea virginica (Table 1). NaCl concentration greater than 4000 ppm of
Itea virginica lacked sufficient leaf tissue for analysis. In Muhlenbergia capillaris leaf N,
P, Na, and CI concentrations increased linearly with increasing NaCl concentration,
while there was no effect on K, Ca, and Mg leaf concentrations (Table 1). Increases in
leaf macronutrient concentrations were likely due to decreased SDW. Plant mortality
occurred only for Itea virginica which had 0% survival in 8000 and 10000 ppm (mg-L™)
NaCl treatments at 15 weeks (Figs. 1-2). Muhlenbergia capillaris and lllicium parviflorum
had 100% survival even at NaCl irrigation rates of up to 20 times higher than generally
found in greywater (1, 3). This is likely due to their native habitats’ proximity to saline
environments (2, 8). Muhlenbergia capillaris’ ability to tolerate saline irrigation may also
be credited related to leaf Ca, Mg, and K not being affected by increasing
concentrations of NaCl. Muhlenbergia capillaris leaf Na and Cl concentrations were up
to ten times higher in plants irrigated with the highest NaCl concentrations than in plants
irrigated with tap water (Table 1). Although Muhlenbergia rigens has the ability to
exclude NaCl (10), this did not appear to be the mechanism of salt tolerance in this
experiment. Likewise, lllicium parviflorum irrigated with 10000 ppm (mg-L™) had leaf Na
and Cl concentrations 200 and 50 times higher, respectively, than plants irrigated with
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tap water (Table 1). ltea virginica leaf concentrations on Na and Cl were four and fifteen
times higher in plants irrigated with 4000 ppm (mg-L'3) NaCl than plants irrigated with
tap water (Table 1). The tolerance of these three species saline irrigation may be
related, at least in part, to their ability to accumulate Na and Cl in leaf tissue.

Previous research demonstrates that root zone salinity reduces the ability of plants to
take up water, and this causes reductions in growth rate along with a suite of metabolic
changes identical to those caused by water stress (6, 7, 10). Limited information is
available on salt tolerance of woody landscape species native to the southeastern
United States (4, 10). Additional research to identify landscape species that are salt
tolerant will have application for utilizing greywater for landscape irrigation as well as
utilizing saline irrigation water in general.
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Table 1. Effect of NaCl concentration in irrigation water on concentration of
macronutrients, sodium, and chlorine in leaves of lllicium parviflorum, Itea
virginica, and Muhlenbergia capillaris grown containers in a greenhouse in
Auburn, AL.

I. parviflorum Leaf tissue element concentration (%)
NaCl (mgoL'1) N P K Ca Mg Na Cl
0 1.11 0.10 0.74 0.17 0.12 0.01 0.07
2000 1.23 0.12 0.82 0.15 0.11 0.11 0.32
4000 1.85 0.19 0.96 0.24 0.12 0.50 0.88
6000 2.19 0.20 0.87 0.18 0.09 0.60 0.96
8000 1.96 0.19 0.95 0.16 0.11 0.96 1.63
10000 2.27 0.19 1.10 0.18 0.12 2.26 4.07

L***Z L*** L** Q* Q* L*** L***

I. virginica

NaCl (mgoL'1) N P K Ca Mg Na Cl
0’ 1.13 0.09 0.51 0.53 0.22 0.04 0.21
2000 1.28 0.15 1.06 0.79 0.32 0.17 1.99
4000 1.66 0.23 1.07 0.94 0.35 0.68 3.26

L** L*** L*** L*** L*** L*** L***

M. capillaris

NaCl (mgoL'1) N P K Ca Mg Na Cl
0 0.64 0.16 0.77 0.18 0.12 0.24 0.54
2000 0.79 0.16 0.68 0.18 0.11 0.96 1.56
4000 0.65 0.15 0.54 0.11 0.08 1.17 1.74
6000 0.89 0.23 0.76 0.17 0.11 2.66 4.76
8000 0.91 0.22 0.82 0.18 0.11 3.39 6.07
10000 0.87 0.20 0.70 0.16 0.10 3.14 5.93

L* " NS NS NS L™ L

“Significance (SAS Institute, Cary, NC) of linear (L) or quadratic (Q) trend associated
with effect of NaCl concentration in irrigation water on leaf tissue element concentration
(n=3); trends are significant at P < 0.05 (*), 0.01 (**), 0.001(***), or not significant (NS).
YNaCl concentration greater than 4000 ppm (mg-L™) lacked sufficient leaf

tissue for analysis.
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Figure 1. Effect of NaCl concentration in irrigation water on root dry weight (RDW) of A)

lllicium parviflorum, B) ltea virginica, and C) Muhlenbergia capillaris grown in a
greenhouse in Auburn, AL and harvested at 5, 10 and 15 weeks after treatment
initiation. Data were subjected to regression analysis using PROC GLM in SAS (SAS

Institute, Cary, NC).
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Figure 2. Effect of NaCl concentration in irrigation water on shoot dry weight (SDW) of
A) lllicium parviflorum, B) Itea virginica, and C) Muhlenbergia capillaris grown in a
greenhouse in Auburn, AL and harvested at 5, 10 and 15 weeks after treatment
initiation. Data were subjected to regression analysis using PROC GLM in SAS (SAS
Institute, Cary, NC).
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Response of Redbud (Cercis canadensis) Trees to Post-establishment Applied
Organic Mulch

Thayne Montague, Cynthia McKenney, Kaylee Decker

Department of Plant and Soil Science, Texas Tech University
Lubbock, Texas 79409-2122

thayne.montague@ttu.edu

Index words: landscape maintenance, photosynthesis, stomatal conductance, soil
moisture, soil temperature

Significance to Industry: Organic mulch (pine bark, pruning chips, pine needles, etc.)
is thought to provide many benefits to urban landscapes (reduced weed competition,
increased soil moisture levels, soil temperature moderation). In fact, many in the
landscape industry advise the public to place organic mulches on soils surrounding new
landscapes and trees in existing landscapes. However, limited research has been
conducted to determine if organic mulch provides benefits to established landscape
trees. Our research confirms soil abiotic features are influenced by organic mulch
placed over soil. Our research also determined that depending on a tree species
genetic composition, organic mulch placed around root zones of established trees may
limit or enhance tree gas exchange and growth. Our data confirm tree species may be
sensitive to the influence organic mulch has on soil abiotic factors. Cultural practices
around established trees (such as the use of organic mulch) should be considered prior
to making recommendations.

Nature of Work: Organic mulch (pine bark, pruning chips, pine needles, etc.) is thought
to provide many benefits to urban landscapes (2). In fact, many in the landscape
industry advise the public to place organic mulches on soils surrounding new and
existing landscape trees. However, limited research has been conducted to determine if
organic mulch provides benefits to established landscape trees. Our research objectives
were to compare gas exchange (stomatal conductance and photosynthetic rates) and
growth (budbreak, leaf area, and shoot growth) of established trees which had, and
which did not have organic mulch placed on the soil surface surrounding each tree.

Research was conducted on trees at the Texas Tech University Research Farm in
Lubbock, Texas. Trees were planted in 2002 in a randomized complete block design.
Redbud species studied were Cercis canadensis mexicana (Mexican redbud), C.
canadensis texensis (Texas redbud), C. canadensis texensis ‘Oklahoma’ (Oklahoma
redbud), and C. canadensis texensis ‘Alba’ (white Texas redbud). There were three
blocks with two plants of each species within each block. Each plant of each species
within each block was randomly assigned a mulch treatment: no mulch (8.0 feet (2.4 m)
diameter area around tree kept weed free), or mulch (8.0 feet (2.4 m) diameter area
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around each tree covered with 4.0 inches (10 cm) of cypress bark mulch). To contain
mulch near the tree, plastic edging was placed around mulched trees. Three trees of
each species were randomly assigned mulch or non-mulch treatments. Mulch was
applied Fall 2008 and reapplied Fall 2009. During growing seasons (May — October)
each tree received weekly irrigation (based upon total weekly reference
evapotranspiration and soil surface area within the 8 foot (2.4 m) diameter below each
tree) from three 1 gallon (3.8 L) hour™ emitters placed within 3 feet (0.9 m) of the trunk.

Climatic data required to calculate reference evapotranspiration (shortwave radiation,
wind speed, humidity, and air temperature) was collected with a weather station
installed on site. In addition to climatic data, soil temperature and soil moisture content
sensors were installed 1 inch (2.5 cm) below the soil surface of one mulched and one
non-mulched tree. Sensors were installed 3 feet (0.9 m) from the trunk of each tree.
One set of sensors were also installed between tree rows to measure the non-irrigated
portion of the experiment. Budbreak data from each tree was collected Spring 2009 and
2010. Throughout the 2009, 2010, and 2011 growing season, mid-day gas exchange
data (stomatal conductance and photosynthetic rates) were collected. At the end of
each growing season, shoot growth was measured on selected shoots from each tree.
In addition, leaf area on 100 leaves from each tree was measured with a leaf area
meter. Gas exchange (2011 growing season), and budbreak / growth data (pooled from
each year) were exposed to ANOVA appropriate for a randomized block design. When
significant treatment differences were observed, means were separated by Fisher’'s
least significance procedure (SAS).

Results and Discussion: Throughout the growing season, soil temperature data
indicate soil under mulch was cooler, had greater soil moisture, and fewer temperature
and moisture fluctuation extremes when compared to soil under non-mulched trees and
non-irrigated soil (Figures 1, 2). Organic mulch placed on the soil surface is known to
act as insulation for soil below (3) In addition, previous research indicates soils covered
with organic mulch generally have fewer extremes in temperature, moisture, and energy
fluctuations (1). Data from this research indicate budbreak was influenced by mulch
treatment on a single species (Texas redbud). Budbreak was later for non-mulched
Texas redbud trees when compared to mulched Texas redbud trees (Figure 3).
Because of late season frosts, early budbreak can be a serious concern for many
regions of the United States. Trees which break bud prior to late season frosts may
avoid excessive leaf and flower damage.

Aside from Mexican redbud, gas exchange data does not indicate specific trends for
mulch versus non-mulched trees. Mexican redbud trees without mulch had greater mid-
day stomatal conductance and photosynthetic rates when compared to mulched trees
(Figure 4, 5). In addition, Texas redbud trees without mulch had greater stomatal
conductance when compared to non-mulch trees (Figure 4), and Oklahoma redbud
trees without mulch had greater photosynthetic rates when compared to non-mulch
trees (Figure 5). All other trees and treatments had similar gas exchange rates (Figure
4, 5). Shoot growth was similar for all trees and mulch treatments (Figure 6). However,
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leaves of Mexican and Texas redbud trees grown with mulch had greater leaf area
when compared to trees grown without mulch (Figure 7).

Previous research indicates response of established trees to organic mulch placed
around a tree’s root zone will be species and structure specific (1). Our research
confirms these findings with established Mexican, Texas, Oklahoma, and white redbud
trees. Depending on a tree species genetic composition, organic mulch (which will
influence soil temperature and soil moisture, and may also influence soil aeration and
soil nutrient levels) placed around root zones of established trees may limit or enhance
tree gas exchange and growth. Our data confirm tree species may be sensitive to the
influence organic mulch has on soil abiotic factors. Cultural practices around
established trees (such as the use of organic mulch) should be carefully considered
prior to making recommendations.
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Significance to Industry: A comprehensive replicated evaluation of yellow-flowering
magnolias in one location will benefit magnolia connoisseurs, the nursery industry, and
prospective plant breeders. In time, more valuable information will be collected as the
plants mature in this evaluation. The palette of yellow color is well represented with the
Magnolia selections from border-line creamy yellow to distinctly yellow in color (1).
However, as yellow flowering magnolias become more widely known, many selections
may be less popular for the common landscape and will serve only as a breeding line
for developing improved selections. Time of flowering is critical for plants in US
Hardiness Zones 6 and 7. Early spring frost (and freezes) can be detrimental on spring
flowering as well as the leaf-out period. In this evaluation, many selections leafed out
during the flowering period which caused the flowering to have less impact as it was
masked by the early green foliage. This timing will be critical to the popular success of
many yellow-flowered selections as well as flower color (7).

Nature of Work: Deciduous magnolias (M. x soulangiana Soul-Bod., saucer magnolia)
are adapted to many landscape situations and most of their popularity is due to the
pinkish flowers that are showy during early spring. In recent years, a group of the
yellow flowering deciduous magnolias have gained notoriety because they offer an
unusual color palette (3) and there are very few yellow flowering small trees that bloom
in the spring. The selections of yellow flowering magnolias are hybrids of M. acuminata
L., cucumbertree magnolia, native to the Eastern US, and M. denudata, Desr., yulan
magnolia, native to China, but introduced in the US in 1789. The yellow flowering
selections exhibit many of the characteristics of the saucer magnolias, such as growth
rate, deciduous in nature, and the sensitivity of flower damage from a spring freeze. The
showy part of these magnolia flowers are leaf-like structures called tepals, which takes
the place of petals and sepals.

This research project was conducted at the TSU Nursery Research Center located in
the heart of the nursery industry in Tennessee on the border of USDA Hardiness Zones
6 & 7. The area is known as a climatic and geographic transition zone. Plants raised in
this area can be used in landscapes as far north as Zone 5 and as far south as Zone 8.
Plant evaluations conducted in this transition zone are ideal because results can be
utilized over a wide geographic and climatic area.
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The primary objectives of this research project were to evaluate yellow flowering
magnolias for flower color intensity and duration as well as growth rate and canopy
form.

Many selections of yellow flowering magnolias are only available in low numbers and
small sizes. For this project, plants were purchased, grown in a #3 or #5 container for a
year, and planted in the evaluation plot the following spring. Magnolias were first
planted in March 2006 in a field plot with 15 feet (4.6 m) in-row spacing and 12 feet (3.7
m) between rows in a well drained silt loam soil (Waynesboro). Selections have been
added as they become available in the trade. Each magnolia selection was planted in a
randomized block design with three single plant replications. Plants were maintained
with traditional management including fertilization, mulching and weed control. Pruning
was limited to removing branches from the trunk about 24 inches (61 cm) above the soil
line. Irrigation was applied during the growing season in periods of drought. Currently,
38 selections of yellow flowering magnolias are under evaluation (4). Due to the
different planting dates, growth data presented in Table 1 was calculated by subtracting
height measurements in the spring from fall measurements to determine growth during
each year. Flowering duration was determined by recording the date of first flower to
the date of last flower when tepal color no longer had a visual impact. On the first day
that selected flowers opened, three were selected to determine tepal color using the
Royal Horticultural Society color chart and a portable spectrophotometer (Minolta
2600d) (only data from April 6 and April 9, 2010 shown). All data were statistically
analyzed using the general linear model in SAS 9.1. Mean separation was performed
with Fisher’s protected LSD with alpha =0.05.

Results and Discussion: Flowering. Flowering duration and color was recorded each
spring. Flowering duration is shown in Figure 1 for 2009 and 2010. Each yellow bar
represents the flowering duration from first flower to last flower that had a visual impact.
‘Butterflies’ was the earliest to bloom in 2009 and 2010 followed by ‘Elizabeth’.
‘Elizabeth’ had one of the longest flowering periods during 2009 and 2010. During
2010, spring temperatures were unseasonably warm during the flowering period and
flowers matured very quickly; thus the flowering period was shorter for most selections
than in 2009.

Each green bar represents leaf-out from the time the foliage was at least 50% unfurled
to full leaf out. Some selections, i.e. ‘Sun Spire’, ‘Sunburst’ and ‘Yellow Bird’, leafed out
during the flowering period which masked the impact of the yellow flowers. The foliage
unfurls and fully expands in a short time frame, about 7 to 10 days. The early green
foliage masks the yellow tepals regardless of the color intensity.

A portable spectrophotometer (Minolta 2600d) was used to measure color intensity.
Three parameters in the following model represent the lightness of the color: L* at 0 =
black and L* at 100 = white; a* with negative values indicate green while positive values
indicate magenta and its position between yellow and blue; and b* with negative values
indicate blue and positive values indicate yellow (Table 2). The Royal Horticulture color
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chart was used to define tepal color. A subset of cultivars was sampled on 6 April 2009
and 9 April 2010 near solar noon.

Tepal color varied markedly from the inner side to the outer side and from the basal end
to the tip. Some magnolias had flowers with an intrusion of pink and in some cases the
prominence of pink overwhelmed the yellow, i.e. ‘Coral Lake’, ‘Daybreak’ and
‘Evamaria’. All reported measurements in this test were made near the center of the
tepal on the outer side. There are differences in the tepal color in this test compared to
colors reported in the Magnolia Cultivar Checklist and other notable sources (5). This is
to be expected due to the maturity of the flower, location of the plant and expected
differences from year to year (2). Since all colors are detected with the
spectrophotometer, more precise color intensity can be measured and provide results
similar to the human eye. Based on the parameter b*, the higher the number the more
yellow the color; therefore ‘Judy Zuk’ and ‘Yellow Bird’ have the highest yellow reading.
‘Sun Spire’, ‘Sundance’, ‘Gold Star’, ‘Golden Gala’ and ‘Stellar Acclaim’ had the lightest
yellow intensity with b* values of 21.4, 22.2, 22.4, 22.6 and 22.8, respectively.

Growth. During 2008 to 2010, ‘Goldfinch’, ‘Gold Star’ and ‘Banana Split’ had the
greatest average height growth 114, 99 and 97 cm, respectively (Table 1). The slowest
growing selection was ‘Golden Sun’ with an average of 22 cm during 2009 to 2010.
Slow growth appears to be typical for many of the yellow flowering magnolia selections
during the first year or two after transplanting. Yearly height growth increased after the
third year with many selections.

Canopy growth was calculated from an average of 2 canopy widths measured from one
drip line perpendicular to another (Table 1). By 2011, distinct canopy shapes were
prominent with several cultivars. ‘Elizabeth’, ‘Gold Star’, ‘Lois’, ‘Sun Ray’, and
‘Sundance’ had the widest canopies among the selections, though statistically similar to
other cultivars, and could be labeled as broadly ovate. ‘Judy Zuk’ and ‘Sun Spire’ had
the most upright growth habit.
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Table 1. Date planted, height growth per year and canopy width of selected yellow-flowering

Magnolia selections in McMinnville, Tenn from 2009 - 2011.

Date Height growth, cm” Canopy width, cm”
Selection Planted 2009 2010 2011 2009 2010 2011
Anilou” 2010 - 53 e-i 45c-e 47 j-1 45 hi
Banana Split 2009 110a 85c-e 48c-e 34 g-i 72 -1 80 f-i
Blue Opal” 2010 - - - - - -
Brenda” 2010 - - - - - -
Buitterflies 2006 58a-e 78c-g 155ab 225 a -
Carlos 2009 69a-e 115a-c 86 a-c 54 e-i 128 c-f 150 b-f
Coral Lake” 2009 - - - - - -
Daphne” 2010 - 61d-i 60 c-e - 35| 90 fi
Daybreak 2007 85a-d 73c-h 46c-e 25 i 62 g-1 77 g-i
Elizabeth 2006 7f 53 e-i 74b-d 119 a-c 149c-j 198 a-c
Evamaria 2009 76a-e 83c-g 65c-e 48 f-i 88 d-1 107 d-h
Gold Cup” 2010 - 36 f-i 88 a-c - 41 kI 62 hi
Gold Star 2006 31d-f 80c-g 115ab 163 a 231a 254 a
Golden Gala 2009 70a-e 90 b-e 76 b-d 70 c-i 160 bc 183 a-c
Golden Gift 2007 31d-f 24hi 90 a-c 83 c-h 99 c-k 150 b-f
Golden Pond” 2010 - 72c-i  30de - 70 £1 73 hi
Golden Rain" 2010 - 21 24 e - 49 il 60 hi
Golden Sun 2009 47 cf 58d-i  45c-e 27 hi 65 g1 93e-i
Goldfinch 2008 109 a 148 a 46 c-e 58 d-i 80e-l 63hi
Green Bee"” 2010 - 36fi  61c-e - 37kl 74hi
Honey Liz" 2010 - 33¢gi 29de - 57 h-1 60 hi
Illini Gold 2008 - - - - - -
lllini Moonlight” 2008 - - - - - -
Judy Zuk 2008 78a-e 95b-e 89a-c 28 g-i 68 f-I 90 f-i
Koban Dori" 2010 - 40 f-i 63 c-e - 40 kI 30i
Lois 2007 56 a-e 74c-h  42c-e 113 a-d 147 b-d 208 a-c
Miss Honeybee 2008 91 a-c 69 c-i - 64 c-i 110 c-i -
Petit Chicon” 2010 - 140ab  32de - 39kl 45 hi
Skyland’s Best” 2010 - 97 a-d 32 de - 58 g1 96 e-i
Solar Flair 2006 74 a-e 70 c-i 61 c-e 106 a-e 155bc 186 a-c
Stellar Acclaim 2007 65a-e 103 a-d 44 c-e 78 c-i 143 c-f 178 b-d
Sun Ray 2006 52 b-e 74 c-h 45 c-e 161 a 207 abc 216 a-c
Sun Spire 2007 71 a-e 72 c-i 60 c-e 34 g-i 75 £1 83 fi
Sunburst 2006 27 ef 66 c-i 64 c-¢ 103 b-¢ 142 c-e 163 b-¢
Sundance 2006 63 a-e 78 c-g 42 c-e 162 a 209 abc 220 ab
Sunsation 2006 82 a-e 51 e-i 44 c-e 54 e-i 88 d-1 105 e-h
Yellow Bird 2008 61 a-¢ 68 c-i 60 c-¢ 85 c-g 120 c-g 148 b-g
Yellow Lantern 2009 104 ab 75 c-h 128 a 52 e-1 119 c-h 148 b-g
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Table 2. Color parameters of selected yellow-flowering Magnolias
determined by a portable spectrophotometer, Minolta 2600d.

Color parameters,

6 April 2009 9 April 2010

April 2009”

Selection L* a* b*

Banana Split 739 -28 28.1
Butterflies 73.1 -2.7 327
Elizabeth 71.2 -0.6 33.6
Gold Star 735 -21 224
GoldenGala 74.2 -25 22.6
Golden Gift 70.2 -1.2 323
Golden Sun 73.1 -24 250
Judy Zuk 66.7 1.8 38.9
Lois 729 -1.8 28.2
Solar Flair 68.8 -3.2 30.6
Stellar Acclaim 67.4 0.6 22.8
Sun Ray 72.7 -10 31.2
Sun Spire 70.2 -0.8 214
Sunburst 711 -13 25.9
Sundance 75.2 -3.2 222
Sunsation 69.2 -2.3 26.9
Yellow Bird 68.3 -2.1 34.0

4c
2d
4d
6d
6d

5d
4c
5d
2d
5d
2d
6d
5d

4d

ZL* at 0 = black and L* at 100 = white; a* with negative values

indicate green while positive values indicate magenta and its position
between yellow and blue; and b* with negative values indicate blue
and positive values indicate yellow. Spectrophotometer
measurements are taken excluding the specular reflection to provide

measurement results similar to those observed by the human eye.
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Yellow Bird
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Figure 1. Bloom and leaf-out duration of selected yellow-flowering Magnolias in spring

2009. Yellow bars represent the flowering duration and green bars represent the leaf-

out period.
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Yellow Birg
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Figure 2. Bloom and leaf-out duration of selected yellow-flowering Magnolias in spring

2010. Yellow bars represent the flowering duration and green bars represent the leaf-

out period.
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Landscape Performance of Mowed Rhizoma Perennial Peanut
James H. Aldrich, Gary W. Knox, Ann R. Blount, Cheryl L. Mackowiak
North Florida Research and Education Center, 155 Research Rd., Quincy, FL 32351
gwknox@ufl.edu
Index Words: Arachis glabrata, Brooksville 67, Brooksville 68, ‘Apalachee’

Significance to Industry: Rhizoma perennial peanut (RPP; Arachis glabrata Benth.) is
an attractive landscape plant and potential turf replacement. Periodic mowing affected
visual quality, flowering, coverage and height of RPP, although responses varied with
mowing height (non-mowed, 2" (5 cm) and 3 72" (9 cm)) and cultivar (‘Apalachee’,
Brooksville 67 and Brooksville 68). Mowing at 3 72" (9 cm) was less detrimental to plot
coverage than mowing at 2" (5 cm) 1 and 14 days after mowing. Mowing suppressed
damage from pepper spot (Leptosphaerulina crassiasca). ‘Apalachee’ was slowest to
attain optimal visual quality but longer to retain it, had moderate flowering, and was
naturally the shortest and most resistant to pepper spot of the three RPP evaluated.
Brooksville 68 had more flowers, although moderate in plant extension, and adapted
well to mowing as reflected in lower percent bare ground after mowing. However, non-
mowed plots of this selection were more susceptible to pepper spot. Brooksville 67 was
quick to grow and cover plots with high quality waxy dark green foliage. Generally taller
than the other two RPP studied, it usually had fewer flowers.

Nature of Work: Rhizoma perennial peanut (RPP; Arachis glabrata) is a promising
plant for the urban landscape as an ornamental planting or a turf replacement in USDA
cold hardiness zones 8b - 10(3). Its ornamental value is reflected in being chosen in
2002 as a “Plant of the Year” by the Florida Nurserymen and Growers Association.
Initially introduced in the 1930’s from South America as a forage crop (4), several
cultivars with ornamental characteristics have been released including ‘Ecoturf,
‘Arblick’, Brooksville 67, Brooksville 68, and ‘Florigraze’ (1, 2, 3). Positive aspects
provided by vegetatively propagated RPP include minimal to moderate insect, disease
and nematode problems, drought tolerance once established, salt tolerance, no nitrogen
fertilizer applications needed as it fixes atmospheric nitrogen, soils high in phosphorus
may not require supplemental P, and suitability to various well-drained soils in the
Coastal Plains and peninsular Florida. Basically evergreen in frost-free zones, RPP will
reemerge from the rhizomes in the spring following winter dieback.

Improved flowering has been reported after RPP is disturbed by grazing, harvesting or
mowing (2, 3, 5) resulting in a more attractive ornamental planting. Previous studies
indicated a shift towards more flowering with mowing at 1 2" (4 cm) every 2-3 weeks on
‘Ecoturf’ and ‘Arblick’ (2) and 3” (8 cm) every 4 to 8 weeks on ‘Florigraze’ (5) but effects
of mowing on overall visual quality or coverage are not clear.
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The overall goal of this project is to determine if RPP can perform functionally and
aesthetically as a mowed lawn as well as an ornamental groundcover. The objectives
of this study were to evaluate mowed and non-mowed plots of three RPP selections for
visual quality, flowering, percent bare ground and mean plant height.

Eight plugs each of three rhizoma perennial peanut selections from containers were
transplanted to a Norfolk loamy fine sand site at the North Florida Research and
Education Center in Quincy in early August 2009. This site, previously a Bahia grass
field, was fumigated with methyl bromide at 400 Ib/A (182 kg/A) June 2009. Eight plugs
were equally spaced within a 5’ (1.5 m) x 10’ (3 m) plot with three replications of each
selection in each of four rows. The selections were: Brooksville 67 Germplasm
(Arachis glabrata var. hagenbeckii; P1 262801) and Brooksville 68 Germplasm (Arachis
glabrata; NRCS 9056068) released by the USDA/Natural Resources Conservation
Service and ‘Apalachee’ (Arachis glabrata) collected by Dr. A. R. Blount,
UF/IFAS/NFREC. Each transplanted plug received one ounce (30 ml) of two inoculants
suspended in 4 gallons (15.1 L) water. The two inoculants, Nitragin EL Rhizobium sp.
(Cowpea type) 6.6 0z (188 g) and Peanut Special Inoculant Bradyrhizobium (peanut
type) 6.6 o0z (188 g), expiration of 31 December 2009, were provided by EMD Crop
BioScience, Milwaukee, WI.

Plot maintenance included periodic irrigation during establishment, over-the-top
applications of Clethodim (Select Max®; 1.5 pts/A (1.8 L/ha) and imazapic (Impose®; 4
oz/A (0.3 L/ha). Glyphosate 2 pts/A (2.3 L/ha) maintained the aisles between Elots and
hand weeding was performed as needed. On 1 June 2010, each 50 ft? (4.7 m?) plot
received 1.5 oz (44 g) of 13-0-13 fertilizer (13N-0P-10.8K; Rite Green Lawn and Garden
Fertilizer, Sunniland Corp., Sanford, FL).

The study was arranged as a split plot on a randomized complete block design with
each of four rows having one set of each RPP selection not mowed, mowed at 2” (5 cm)
or 372" (9 cm). Plots were initially mowed on 5 May 2011 with a John Deere 42" (1.65
m) rotary mower with vacuum system and mowed every 28 days thereafter. Plots were
evaluated 0, 1, 14 and 28 days after mowing for one or more of the following: visual
quality (1-5; 1= very poor 2=poor, 3=fair, 4=good and 5=excellent), number of
flowers/39.4 in? (1 m?), percent bare ground and three plant heights (tallest, shortest,
and typical). The data were analyzed using the general linear mixed model procedure
in SAS version 9.2 and means separation was accomplished using the Tukey’s HSD
test at P < 0.05.

Results and Discussion: May. Visual quality was not affected by mowing height but
flowering, percent bare ground, and mean height were (Table 1). RPP ‘Apalachee’ had
lower visual quality at day 14 then the other RPP selections. Brooksville 68 flowering
was initially two to three times greater than other selections. Mowing at 2” (5 cm) but
not 3 72" (9 cm) reduced flowering at 14 and 28 days after mowing for all selections.
Brooksville 67 was initially the tallest and had less bare ground than the other two
selections. Mowing removed proportionally more vegetation from taller RPP plots,
resulting in greater percent bare ground 1 and 14 days after mowing. However,
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although mean height was lower for mowed plots, there was no effect on percent bare
ground 28 days after mowing.

July. The third mowing on 30 June resulted in no effect on visual quality, no effect from
mowing height on number of flowers, a temporary effect on percent bare ground, and a
significant effect on mean plant height (Table 2). Visual quality was excellent for all
RPP selections on all evaluation dates. Flowering for Brooksville 68 was greater than
‘Apalachee’ or Brooksville 67 evaluated 0, 14 and 28 days after mowing. Mowing height
did not affect flowering although there was RPP selection x mowing height interaction.
Prior to the third mowing, Brooksville 67 had the least bare ground. ‘Apalachee’ had
more bare ground than either Brooksville selections 1 and 14 days after mowing but all
three had less than 1% bare ground by 28 days. Brooksville 68 had less bare ground
than ‘Apalachee’, 1 day after mowing at 2” (6 cm), even though both had similar heights
prior to mowing. Averaged over the mowing treatments, Brooksville 67 was the tallest
0, 1 and 28 days after the third mowing.

September. Mowing height had a more significant effect on visual quality and mean
height and a temporary effect on flowering and percent bare ground following the sixth
mowing on 22 September Table 3). Both mowing heights had a positive effect on visual
quality 14 and 28 days after mowing. Flowering, averaged over all mowed treatments,
was highest for Brooksville 68 prior to and following this mowing. Flowering, averaged
by mowing treatment, showed the 2” (5 cm) height had more flowering at 0 and 14 days
after mowing. Brooksville 68 had more bare ground 0 and 28 days after mowing than
‘Apalachee’ or Brooksville 67. The 2” (5 cm) mowing height resulted in more bare
ground than the non-mowed or 3 2" (9 cm) mowing height but only 1 and 14 days after
mowing. Pepper spot (Leptosphaerulina crassiasca) reduced the visual quality and
increased the bare ground of the non-mowed Brooksville 68 plots (data not shown).
Pepper spot on the non-mowed Brooksville 67 reduced the quality but did not defoliate
the plants, while the non-mowed ‘Apalachee’ had basically no pepper spot. Mean
heights for all selections were similar but the non-mowed > 3 72" (9 cm) > 2” (5 cm)
mowed plots through this evaluation period.

Visual quality of mowed Brooksville 68 and 67 were not as adversely affected by pepper
spot as the non-mowed plants later in the year. ‘Apalachee’ was the most resistant to
pepper spot. Number of flowers was highest for Brooksville 68 for most of the season.
Mowing at 3 2’ (9 cm) did not affect the number of flowers within a RPP selection while
the 2” (5 cm) height reduced flowers temporarily. French et al. (2) reported that peak
bloom for ‘Arblick” and ‘Ecoturf’ in 1994 was towards the end of June which was also
true for these three RPP selections. Bare ground was 55 to 94%, 1 day after the initial
mowing but recovered to about half that by 14 days after mowing. Subsequent
mowings did not result in as severe a response. Generally, Brooksville 67 was the
tallest, then Brooksville 68 and finally ‘Apalachee’ for the first two rating periods. By the
end of September and into October all three selections reflected the mowing height
irrespective of the RPP selection.
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