SNA RESEARCH CONFERENCE - VOL. 45 - 2000

Growth Regulators

Richard L. Harkess
Section Editor and Moderator

269

SNA RESEARCH CONFERENCE - VOL. 45 - 2000

Growth Regulation Effects of Lonicera x heckrotti
(Goldflame Honeysuckle)
L. L. Bruner, G. J. Keever, R. A. Kessler, and C.H. Gilliam
Auburn University, Dept. of Horticulture, Auburn, AL 36849
Index Words: plant growth regulator, honeysuckle, Atrimmec
Nature of Work: Climbing honeysuckles fill an unique niche in the
landscape due to their twining, climbing habit and long flowering period.
Goldflame honeysuckle is characterized by shoots 10 to 20 ft. long and
continuous flowering throughout the spring and summer as long as new
growth occurs. Carmine flower buds borne on elongated peduncled
spikes open to expose a yellow corolla (1). Due to their rapid growth,
honeysuckle species often grow to an undesirable large size and intertwine with adjacent plants during production. Hand pruning is the typical
method of controlling excess shoot growth and increasing branching.
However, hand pruning is time consuming, labor-intensive, and often
removes flowers. In spite of often repeated prunings, growth is usually
concentrated at the top of the plant and sparse on lower portions. Plant
growth regulators (PGRs) are effective in suppressing growth of numerous woody landscape plants (2, 3, 4) and can promote lateral branching
(5, 6). Atrimmec, which is labeled for use on numerous woody landscape plants, but not Goldflame honeysuckle, is both a growth regulator
and branching agent and may offer benefits in the production, shipping,
and marketing of Goldflame honeysuckle. The objective of this study
was to determine the effects of Atrimmec on pruned and non-pruned
Goldflame honeysuckle.
On April 2, 1999, Goldflame honeysuckle liners in 2 in. pots were
repotted into one-gallon containers. The substrate consisted of a 7:1
pinebark to sand medium amended per cubic yd. with 18 lb. Osmocote
17-7-12, 2 lb. Micromax and 5 lb. dolomitic limestone. Plants were
placed in full sun under overhead irrigation. May 27, plants were pruned
to 12 in. above the substrate for uniformity. On June 5, initial heights
were collected on half of the plants and the other half were pruned to 12
in. Atrimmec was applied at the following rates to both pruned and nonpruned plants as a foliar spray in a volume of 2 qts. per 100 sq. ft.:
•

0 (untreated control), 2340 parts per million (ppm) (1.5 oz. Atrimmec
per gallon), and 4680 ppm (3.0 oz. Atrimmec per gallon);

The experimental design was a randomized complete block with ten
single plant replications. Data collected included shoot length (from
substrate to the longest extended tip) and tip number at 2, 4, 6, 8, 10, 12,
and 14 weeks after treatment (WAT).
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Results and Discussion: Pruning suppressed shoot elongation initially
(24%) and at 2 (26%) and 4 WAT (11%). At 6 WAT, pruned plants were
similar in shoot length to non-pruned. At all sampling dates, increasing
rates of Atrimmec suppressed shoot elongation linearly or quadratically in
pruned and non-pruned plants. However, the Atrimmec x pruning
interaction for shoot length was significant at 2 and 4 WAT. In nonpruned plants, shoot length suppression with increasing Atrimmec rate
was 20-24% (2 WAT) and 16-19% (4 WAT). In pruned plants, shoot
length suppression with increasing Atrimmec rate was 33-49% (2 WAT)
and 23-40% (4 WAT) compared to untreated, non-pruned controls. The
shoot length suppression from increasing Atrimmec was more effective in
pruned plants while pruning was significant.
Shoot length was consistently suppressed with Atrimmec, around 1524%, from 6 to 14 WAT. However, following 8 WAT, differences in shoot
length suppression between the low and high rate of Atrimmec were
similar.
Compared to untreated control plants, tip number increased with increasing Atrimmec rate: 152-221% (6 WAT), 146-169% (8 WAT), and 122133% (10 WAT) compared to untreated control plants. No Atrimmec x
pruning interaction for tip number was observed during the study.
Based on observations, there was a slight delay in flowering for Atrimmec
treated plants compared to untreated. However, both treated and
untreated plants began heavily flowering between 4 and 6 WAT, resulting
in an obvious reduction in the rate of shoot elongation.
Significance to Industry: Pruning alone was effective in controlling
shoot elongation at only 2 and 4 WAT. Results of this experiment show
that used alone or in combination with pruning, Atrimmec provides an
effective means of controlling shoot length and increasing branching
during production of Goldflame honeysuckle.
Literature Cited:
1. Dirr, M.A. 1990. Manual of Woody Landscape Plants. Stipes Publishing Company, Champaign, Ill. pg. 495.
2. Keever, G.J. and C.H. Gilliam. 1994. Growth and Flowering Response of Butterfly-Bush to Cutless. J. Environ. Hort. 12:16-18.
3. Deneke, C.F., G.J. Keever, and J.A. McGuire. 1992. Growth and
Flowering Response of ‘Alice du Pont’ Mandevilla in Response to
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Effect of Hormones on In Vitro Culture of St. John’s Wort
Mary Cherry, Sarabjit Bhatti, Deborah Long, Roger Sauve
and Lewis Myles
Cooperative Agricultural Research Program,
Tennessee State University, Nashville, TN 37209-1561
Index words: Hypericum, morphogenetic response, auxin, cytokinin
Nature of Work: The rise in popularity of homeopathic remedies to
relieve minor medical conditions is proving to be a new marketing
opportunity through the cultivation of medicinal plants such as St. John’s
Wort (Hypericum). One key to capitalizing on this rising trend is to
develop new cultivation methods and to improve old techniques. Another
one of these marketing advantages is the production of superior cultivars
that have enhanced concentrations of pharmaceutically significant
chemical compounds (Taiz et al. 1998). Upon development of these
cultivars, a method for reproduction of stable clones must be available to
increase the cultivar’s stock. Micropropagation has gained popularity
since its initiation in the 1980s as a tool for mass production of unique
crops. In vitro culture is a promising method to asexually mass produce
desirable cultivars. In order to establish a reliable regeneration system,
appropriate in vitro conditions, that optimize plantlet development while
maintaining the genetic characteristics of the original cultivars, must be
determined (Vasil & Thorpe, 1994). This study examined a portion of this
agenda by cross comparing the morphogenetic responses of three
species of the medicinally important Hypericum genus to various growth
regulator concentrations in order to help establish an in vitro protocol for
these species.
Three species of Hypericum were evaluated in this study, H.
androsaemum, H. patulum and H. grandiflorum. The H. androsaemum
and H. patulum were mature plants purchased from a private nursery.
The H. grandiflorum samples were germinated and maintained in aseptic
conditions for 8 weeks prior to use. Explant material was prepared using
a 25% chlorine based sterilization treatment. They were immersed in the
clorox solution for ten minutes followed by 5 successive rinses in sterile
water (Collins, 1998). The basal medium used for culture contained
minerals salts according to Murashige and Skoog, 3% sucrose and 1%
agar. The pH of the media was adjusted to 5.6. The auxins tested in this
study were indole-3-acetic acid (IAA), indole-3-butryric acid (IBA), and
a-naphthalene acetic acid (NAA) at concentration levels of 0.1, 0.5, and
1.0 mg/l. The cytokinins tested were kinetin and benzyladenine at the
same concentration levels as the auxins. These concentrations were
selected based on previous studies in the in vitro culture of H. perforatum
performed by E. Cellarova and K. Kimakova (1999) who determined that
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these concentrations produced optimal growth results in H. perforatum.
Cultures were incubated for 4 weeks in sealed petri dishes maintained in
a growth chamber at 30°C day/16°C night temperature for a 16/8 hour
photoperiod.
Results and Discussion: In species H. patulum, various levels of the
three auxins were ineffective in producing root development. This
species tended to respond to NAA treatment more so than the other two
auxins tested. The resulting morphogenetic response was the induction
of undifferentiated callus tissue cells. Both species failed to respond to
the presence of IBA, regardless of concentration; thus suggesting that
this growth regulator is ineffective in inducing regenerate tissue.
In species H. grandiflorum adventitious roots were induced in the 0.5 mg/
l IAA concentration only. This species responded poorly to in vitro
conditions therefore findings were not charted. Hypocotyl and plant root
tissue were tested from plants in order to observe regeneration patterns;
however hypocotyl explant material did not differ in its response to the
auxins from other tissue types, such as leaf discs or shoot sections.
Root plant tissue was affected by 0.5 mg/l IAA in that the hormone
induced root formation. Overall, indole-3-butryric acid was ineffective in
inducing root formation among explant samples. It was also shown that
Kinetin was more effective in all three species sampled in inducing shoot
formation, although benzyladenine exceeded kinetin’s effectiveness in
species H. androsaemum. A possible effective auxin/cytokinin ratio for
future studies lies between 0.5 and 0.1 mg/l IAA to 0.5 and 1.0-mg/l
kinetin concentrations.
Significance to Industry: The use of homeopathic remedies is rising in
popularity thereby increasing the demand for high quality materials. The
development and production of superior cultivars that have enhanced
concentrations of pharmaceutically significant chemical compounds is
key to capitalizing on the growing market.
Literature Cited:
1. Cellarová, E., Kimáková, K., Morphoregulatory Effect of Plant
Growth Regulators on Hypericum perforatum L. Seedlings. Acta
Biotechnol (1999) 19, 2, pp. 163 – 169.
2. Collins, Hamish A., Edwards, Sue: Plant Cell Culture. SpringerVerlag, New York, 1998.
3. Taiz, Lincoln, Zeiger, Eduardo: Plant Physiology, 2nd ed. Sinauer
Associates, Inc. 1998
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Herbaceous Perennial Growth Control Using Dormant
Season Container Drenches
Denita Hadziabdic and Gary R. Bachman
Tennessee Technological University, School of Agriculture,
Cookeville, Tennessee, 38505
Index Words: Achillea millefolium ‘Summer Pastels’, Coreopsis
lanceolata ‘Early Sunrise’, Bonzi, Sumagic, A-Rest, container drench,
herbaceous perennial, growth control, growth regulator
Nature of Work: The popularity of herbaceous perennials with the
gardening public has resulted in a dramatic production increase in the
nursery industry. Along with this increased production is the need to
effectively control the growth of these plants during the shipping and
marketing season. Many herbaceous perennials require the application
of plant growth regulating chemicals (PGR) to maintain these plants at a
size that can be handled and shipped with a minimum of damage to the
plants (3). Typically, PGRs are applied during the spring when the plants
are actively growing. Unfortunately, this is a period of time when most
nurseries are placing the greatest emphasis on loading and shipping for
spring sales. It would be advantageous if these PGR applications could
be applied prior to the shipping season.
Previous data reported has shown that timing of the PGRs application in
the early spring is important. Growth of Achillea millefolium ‘Paprika’,
Coreopsis verticillata ‘Zagreb’, Chrysanthemum x superbum ‘Snowcap’
and Rudbeckia fulgida ‘Goldstrum’ was effectively controlled with Bonzi
and Sumagic container drenches providing applications were made prior
to resumption of active growth (1). Effective growth control has also
been reported using PGR container drenches made prior to entering
dormancy. Coreopsis lanceolata ‘Sunray’ growth was effectively controlled with Sumagic container drenches as low as 0.5 a.i./container (2).
The objective of this research was to determine the effectiveness of plant
growth regulator container drenches made during winter dormancy
Uniform liners of Coreopsis lanceolata ‘Early Sunrise’ and Achillea
millefolium ‘Summer Pastels’ were transplanted into trade gallon (2.8L)
containers May 1999 into 100% pine bark fines. Fertilization and irrigation were applied following best management practices. All plants were
placed in a poly house in December 1999 and moved to cold frames in
January 2000 for winter protection. Container drenches of Bonzi (0, 1,
2.5, 5 mg/container), Sumagic (0, 0.25, 0.5, 1 mg/container) and A-Rest
(0, 0.375, 0.75, 1.5 mg/container) were applied on January 21, 2000
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using a drench volume of 100ml. All containers were irrigated prior to
treatment application. All plants were removed from winter protection on
April 1, 2000 and topdressed with 15g 14-7-7 granular fertilizer. Data
included growth index using the (W1+W2+H)/3 method, height and
flower number. Data was recorded on April 28, 2000 (Achillea) and May
26, 2000 (Coreopsis).
Results and Discussion: Achillea: Bonzi drenches at 5 mg a.i. produced
the only significant differences in both height and growth index in Achillea. There were no differences in flower production. There were similar
reductions in plant height at all Sumagic rates. As Sumagic rates increased an associated decrease in flower production was observed.
This is consistent with previous reports of Sumagic adversely affecting
flowering at higher application rates. Growth index was reduced with
increasing A-Rest treatment rates. There were no differences in height
or flower production with A-Rest container drenches.

Coreopsis: Height and growth index were reduced with Bonzi drenches
at the two highest treatment rates. There was no difference in Coreopsis
flowering, however there was a decreasing trend with increasing treatment rates. Sumagic drenches reduced both growth index and flower
number at the highest drench rate (1 mg a.i.). Height was decreasing
with increased Sumagic treatment rate. A-Rest produced similar reductions in both height and growth index at all treatment rates.
Significance to the Industry: The application of plant growth regulators
during a time of reduced pressures on the labor force at a nursery would
be advantageous for the grower. The results of this research and of
other reported results suggest that application of PGRs to herbaceous
perennials during an alternative time period can be a viable tool for
growers to use to manage the growth of these popular plants during the
production phase.
Literature Cited:
1. Bachman, Gary R., Bill Miller, and Ted Whitwell. 1994. Early season
drenches of Bonzi and Sumagic for height control of container-grown
herbaceous perennials. Proc. SNA Res. Conf. 39:67-70.
2. Bachman, Gary R. and W. Edgar Davis. 1999. Using late fall growth
regulator container drenches to control spring growth of Coreopsis
lanceolata ‘Sunray’. Proc SNA Res. Conf. 44:319-321.
3. Thomas, P. A., J. G. Latimer, and S. A. Baden. 1992. Evaluation of
plant growth regulators on petiole and shoot growth. Proc. SNA Res.
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Growth Regulation of Golden Shrimp Plant by
Photoselective Plastic Films
1

Sandra B. Wilson1 and Nihal C. Rajapakse2
University of Florida, IFAS, Indian River REC, Fort Pierce, FL 34945
2
CIemson University, Dept. of Horticulture, Clemson, SC 29364

Index Words: Pachystachys lutea, spectral filters, greenhouse covers,
photomorphogenesis, height control, light quality, far-red light.
Nature of Work: Chemical growth regulators are commonly used in the
horticulture industry to reduce plant height, unify plant growth, and
facilitate shipping. However, due to perceived risks to humans and the
environment, the use of some chemical growth regulators has been
severely restricted for ornamental use and completely banned for use on
food crops. Restricted use of growth regulating chemicals on ornamental
crops has greatly increased the interest and need of non-chemical
alternatives for plant growth regulation of greenhouse crops. As an
alternative to using chemicals for height control, light quality in the
greenhouse can be manipulated by using photoselective greenhouse
covers that can filter out stem elongation-stimulating far-red (FR) light.
The objectives of this work were to determine the effects of
photoselective greenhouse films on plant growth of a sub-tropical perennial, Pachystachys lutea Nees. (Golden Shrimp Plant).
Uniform plugs (approximately 6 cm tall) of Pachystachys (Robrick
Nursery, Hawthorne, FL) were planted into I gallon pots filled with soilless
media (Fafard Mix #2). Plants were transferred to experimental chambers (90 x 60 x 60 cm) framed with PVC pipe and covered with
photoselective, polyethylene films with varying spectral transmission
properties (Table 1). Films were manufactured and identified by code
names YXE- 10 (FR-absorbing film) and SXE-4 (red (R) light- absorbing
film) designated by Mitsui Chemicals, Inc., Japan (Table 1). Two fans
were placed in opposite sides of each chamber to ensure proper airflow
and prevent heat build-up. Spectral distribution was measured at the
beginning and end of the experiment using a LI- 1800 spectroradiometer
(Li-COR Inc., Lincoln, NE) . The photosynthetic photon flux (PRF) inside
each chamber was adjusted to 515 ± 68 gmol-ni -2 - s-1 using
cheesecloth. All plants were top-dressed at a standard rate of 15 g/pot of
15N-9P-12K Osmocote Plus 9 and treated with a 1% granular systemic
insecticide (Marathon 9) at a standard rate of 0.37 g/L (Olympic
Horticultural ProductsTm, Bradenton, FL). Plants were inspected daily
and hand watered as needed. Average minimum and maximum temperatures in the greenhouse were 24 and 35°C (75 and 95°C),
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respectively. Plant height (height from media level to apex), number of
fully expanded leaves, leaf area, chlorophyll, and dry weight of leaves,
stems, roots, and flowers wer e recorded after 6 weeks. Average
internode length was calculated as plant height divided by number of
leaves. For dry weight measurements, tissue was oven-dried at 49°C
(120 T) for I week. Flowering time was recorded when the first white
flower protruded from the yellow bract. Experimental treatments were
replicated twice with four plants randomly placed in each replicate. Data
were analyzed using analysis of variance procedure and differences
among treatment means were tested by Duncan’s multiple range test at
P=0.05.
Results and Discussion: Light transmitted through YXE-10 films
reduced plant height (stem length) but did not affect chlorophyll, leaf area
or flowering time (Figure 1, Table 2). This correlated with decreased dry
matter accumulation in leaf and stem tissue of plants grown under YXE10 films and a low shoot:root ratio (Table 3). Similarly, FR light-absorbing
photoselective films with, light-intercepting dyes were shown to reduce
elongation of chrysanthemum and bell pepper plants (Li et al., 2000).
Light transmitted through SXE-4 films increased plant height (stem
length) but did not affect chlorophyll, leaf area, flowering time, or dry
weight as compared to control treatments (Tables 2 and 3). Similar
results have shown R light-absorbing photoselective films (low RYR-red
ratios) to increase plant height in other ornamentals such as Snapdragon
and Petunia as well as a variety of vegetables (Rajapakse et al., 1999).
Because the effects of R and FR absorbing films are species and cultivar
specific (Rajapakse et al., 1999), further investigations will determine the
effectiveness of photoselective films on additional sub-tropical, ornamental species.
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Figure 1. Effect of SXE - 4 and YXE - 10 photoselective films on plant
growth of Pachystachys luteaafetr 6 weeks.

Significance to Industry: Photoselective greenhouse films offer a
non-chemical alternative to regulate plant growth. Commercial availability
and utilization of photoselective films can potentially reduce costs for
growth regulating chemicals, reduce employee health risks, and reduce
chemical exposure to nontarget ecosystems.
Literature Cited:
1. Li, S., N.C. Rajapakse, R.E. Young, and R. Oi. 2000. Growth responses of chrysanthemum and bell pepper transplants to
photoselective plastic films. Scientia Hort. 84:215-225.
2. Rajapakse, N.C. 1999. Plant height control by photoselective filters:
current status and future prospects. HortTechnology 9:618-624.
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Chemical Growth Control of Salvia ‘May Night’ and
Scabiosa ‘Butterfly Blue’
T.J. Banko, M.A. Stefani and M. Dills
Virginia Tech Hampton Roads AREC, Virginia Beach, VA 23455
Index Words: Growth regulators, Sumagic, B-Nine, Florel, uniconazole,
daminozide, ethephon
Nature of Work: Salvia ‘May Night’ was selected by the Perennial Plant
Association as Perennial Plant of the Year for 1997 and Scabiosa
‘Butterfly Blue’ was selected for 2000. Both of these perennial species
are currently very popular for use in perennial landscape beds. The
objective of this research was to provide recommendations for control of
rapidly elongating flower stalks during nursery production. Plant growth
regulators have been found to be effective in controlling growth of
several species of herbaceous perennials (1,2,3,4,5,6). A preliminary
screening of several growth regulators showed both Salvia ‘May Night’
and Scabiosa ‘Butterfly Blue’ to be very responsive to Florel (ethephon).
The Salvia was also controlled by B-Nine (daminozide), while Scabiosa
responded to Sumagic (uniconazole). This study compares several rates
of Florel with generally recommended rates of B-Nine or Sumagic on
Salvia ‘May Night’ and Scabiosa ‘Butterfly Blue’, respectively, during
container nursery production.
Plugs of these two species were planted into 1 gal containers in March
2000, and were treated with foliar sprays of Florel on April 7 at concentrations of 0, 250, 500, 750, or 1000 ppm. Based on the results of a
preliminary screening (data not shown), the Salvia also had a treatment
of 5000 ppm B-Nine, and the Scabiosa a treatment of 20 ppm Sumagic.
All treatments were applied once. Plant heights and widths were measured and the numbers of flowers or flower buds were counted 32 and 42
days after treatment (DAT).
Results and Discussion: The overall height (including flowers) of
Salvia ‘May Night’ was reduced linearly with increasing rates of Florel at
both 32 and 42 DAT (Table 1). There was also a significant linear
increase in numbers of flowers or flower buds with increasing rates of
Florel. B-Nine decreased growth and increased flower numbers equivalent to the 250 ppm rate of Florel.
Florel reduced stem elongation of Scabiosa ‘Butterfly Blue’ linearly with
increased Florel rates (Table 2). Sumagic at 20 ppm reduced stem
elongation and overall plant height equivalent to the 250 ppm rate of
Florel. At 32 DAT, the Scabiosa treated with Florel also had a linear
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reduction in numbers of flowers or flower buds with increased Florel
rates. However, by 42 DAT, the numbers of flowers for the Florel-treated
plants had increased to the point where the differences were not significant from those of the control plants. These results indicate a delay in
flowering for the Florel-treated plants rather than an overall difference in
flower numbers.
Significance to Industry: This study shows that increasing rates of
Florel from 250 to 1000 ppm provide linear decreases in overall plant
height for both Salvia ‘May Night’ and Scabiosa ‘Butterfly Blue’. Florel
increased flower numbers for the Salvia but decreased flower numbers
initially for Scabiosa due to a delay in flower development. B-Nine (5000
ppm) provided moderate height control for Salvia, and Sumagic (20 ppm)
provided moderate height control for Scabiosa.
Acknowledgements: We would like to thank Lancaster Farms Wholesale Nursery, Suffolk, VA, for providing financial support, and the plants
used in this study.
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rosea. Proc. SNA 43:297-299.
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regulation of growth of perennial plants in coastal south Georgia.
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landscape evaluation of perennial bedding plants treated with three
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Container Grown Azalea Growth Response to Bonzi
Sprays
Richard E. Bir and J. L. Conner
North Carolina State University
2016 Fanning Bridge Road, Fletcher, NC 28732
Index words: Azalea, Plant Growth Regulator, Bonzi, Paclobutrazol
Nature of Work: Previous work with Sumagic, Uniconizole-P, (1) has
demonstrated a differential cultivar response such that 5 ppm produced a
significant effect in some cultivars while 20 ppm was required in others.
Sumagic is labeled for florist azalea production but not on azalea cultivars most commonly grown for landscape use under normal nursery
production situations. Sumagic has the label restriction that it must be
applied under cover or in a structure.
In much of the southeastern U.S., landscape azaleas are grown either in
full sun or under high pine tree shade so the restrictions on the Sumagic
label might keep it from being a valuable tool in container culture of
landscape azaleas. An alternative to using Sumagic is Bonzi,
Paclobutrazol, which is a chemically similar plant growth regulator.
Bonzi has been used in commercial production of greenhouse forcing
azaleas at 100 to 200 ppm (2). The objective of this study is to evaluate
Bonzi for efficacy in controlling excess vegetative growth on container
grown hybrid evergreen azaleas under nursery production conditions.
Tests were established at two commercial nurseries located in the NC
Piedmont, USDA Hardiness Zone 7b. Fifty uniform, container-grown
plants of each cultivar comprised a test. Ten each were sprayed with
water and unpruned, or 10 ppm Sumagic or with the 50 ppm, 100 ppm or
200 ppm Bonzi.
Based on our earlier research with hybrid rhododendrons, mountain
laurel and azaleas, timing of application and rate seems critical in this
type of research. At Hawksridge Farms, vigorously growing plants of the
cultivars ‘Girard Hotshot,’ ‘Girard Purple’ and ’Girard Rose’ plants were
sprayed on July 7, 1999. All were in Lerio 020, full 2 gallon containers.
Temperature at treatment was approximately 90 F. with very high humidity, no wind and hazy sunshine.
At Piney Ridge the azalea cultivars treated were ‘Coral Bell’ and ‘Fashion’ azalea in 1 gal. containers (IEM 300) and ‘Glacier’ azalea in three
gallon pots (Lerio 1200). Treatments were applied July 9, 1999. Temperature at time of treatment was 86 F, no wind and there was hazy
sunshine. All solutions were sprayed with an air powered 2.44 qt.
sprayer to spray for full coverage, i.e., leaves, petioles and upper stems
were all wet.
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Results and Discussion: No phytotoxicity existed from any treatment
in these tests.
PINEY RIDGE NURSERY: Statistically significant differences in vegetative response to both Bonzi and Sumagic existed in all plants treated at
Piney Ridge Nursery when compared with unsprayed controls (Tables 1
and 2). Response was also differential depending on the cultivar treated.
A significant reduction in growth at the lowest Bonzi treatment rate, 50
ppm, occurred on both ‘Coral Bell’ in one gallon pots and ‘Glacier’ in 3
gallon pots. ‘Fashion’ vegetative growth was not reduced until a higher
rate of 100 ppm Bonzi was sprayed.
These differences, i.e., a growth reduction of a couple of inches over the
control, would not change the sales class of the plants when offered for
sale the next spring. For the plants in gallon pots, ‘Coral Bell’ plants
averaged 10 inches tall and slightly larger than that wide, ‘Fashion’
averaged about 6 inches tall and a foot wide while ‘Glacier’ in 3 gallon
pots averaged a foot tall and about 15 inches wide on October 28, 1999.
HAWKSRIDGE FARMS: Statistically significant differences in vegetative
response to both Bonzi and Sumagic existed in all plants treated at
Hawksridge Farms (Table 3) when compared with unsprayed controls.
Response was differential depending on the cultivar treated. A significant
reduction in growth at the lowest Bonzi treatment rate, 50 ppm, only
occurred on ‘Girard Rose.’ For ‘Girard Rose,’ all PGR treatments gave
statistically the same response. However, Sumagic at 10 ppm produced
more growth reduction than all Bonzi treatments on ‘Girard Purple’ and
all but the 200 ppm Bonzi treatment on ‘Girard Hot Shot.’
These differences, i.e., a growth reduction of a couple of inches over the
control, would not change the sales class of the plants when offered for
sale the next spring. Two gallon plants averaged anywhere from 14 to
about 18 inches tall depending upon cultivar and about 18 inches wide at
on October 29, 1999.
Significance to Industry: Bonzi sprays applied during mid summer
under commercial production conditions significantly reduced vegetative
growth of landscape azalea cultivars while resulting in no phytotoxicity.
Literature Cited:
1. Bir, Richard E. and J. L. Conner. 1999. Container Grown Azalea
Response to Sumagic Sprays. Proc. SNA Res. Conf. 44:292-294.
2. Larson, Roy A. 1993. Production of Florist Azaleas. Timber Press.
Portland, OR. p.45-52.
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Effect of Application Method on Sumagic Regulation of
Growth of Veronica, Monarda and Eupatorium
Joyce G. Latimer*, Paul A. Thomas, Sherrod A. Baden and
Velva Groover*
University of Georgia, Department of Horticulture, Griffin GA 30223
*Current address: Virginia Tech, Dept. of Horticulture
Blacksburg, VA 24061
Index Words: perennials, speedwell, beebalm, ageratum, uniconazole
Nature of Work: The popularity of perennials continues to push growers
to seek more efficient production methods. Application of growth retardants to the growing media surface is an effective and efficient application method (1). As part of our research on growth regulation of containerized perennials, we evaluated the response of hardy ageratum (Eupatorium coelestinium), speedwell (Veronica ‘Sunny Border Blue’), and
beebalm (Monarda didyma ‘Jacob Cline’) to Sumagic (uniconazole,
Valent USA) applied to the growing media surface, or to the plugs, as a
foliar spray or as a drench, using a peat-based medium.
In Spring 1999, Sumagic was applied at 30 ppm as a foliar spray (210
ml/m2) over the media surface prior to sticking plugs, or to the watered-in
plugs as soon as the foliage was dry. A drench (0.93 ppm, 120 ml/5.25"
pot) treatment was applied to watered-in plugs (as soon as the foliage
was dry). The drench solution rate was calculated to provide the same
amount of active ingredient as applied by the foliar sprays (calculated to
be 0.11 mg a.i./pot on an area covered basis). An untreated control was
included. All treatments were applied to plants growing in a peat-based
media (ProGro 400).
Vegetative plant height, measured from the rim of the pot to the top of the
vegetative growth (in cm) and plant width (average of maximum width +
perpendicular width, in cm) at 2 week intervals, was subjected to analysis
of variance by SAS GLM within a species with mean separation by
protected LSD at P ≤ 0.05. Each species was set up as an individual
experiment with 12 single-plant replications arranged in a randomized
complete block design.
Results and Discussion: Hardy ageratum was not responsive to the
Sumagic rates used in this study. However, speedwell responded with an
excessive reduction in plant height in response to all Sumagic applications (Table 1). Due to significant variations in plant height of speedwell
at the beginning of the experiment, the initial height was subtracted from
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subsequent height measurements for individual plants and the increases
in plant height are reported in Table 1. Day 0 applications completely
inhibited plant growth at 2 WAT, with very little recovery at 4 WAT.
Previous experience with this crop suggested that the 30 ppm application
rate would provide acceptable but reasonable growth regulation. However, it was excessive in this experiment. However, it is clear that the
surface application was effective in reducing plant growth.
Sumagic significantly reduced plant height of beebalm, with the media
surface spray method being most effective at 2 WAT (Table 2). Plants
treated via the surface spray method were 39% shorter than controls at 2
WAT. Plants treated with foliar spray or drench applications were 24% or
31%, respectively, shorter than controls at 2 WAT. Although plant width
expanded, the surface spray and the drench treatment essentially
stopped further height growth of the plants over the 6-week study.
Although great care was taken to assure that plants were treated with the
same amount of a.i., the drenched plants were shorter than the sprayed
plants at 4 and 6 WAT.
Significance to the Industry: Media surface application of Sumagic is
an effective means of applying the PGR, more effective than foliar sprays
or drenches. However, both speedwell and beebalm plant response to
the Sumagic rate used in this study was more excessive with than
previous tests; and too excessive for good separation of the response to
application methods.
Literature Cited:
1. Barrett, J. and C. Wieland. 1999. Giving growth regulators a head
start. Greenhouse Product News 9(3):14-16. March 1999.
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Growth of Five Ornamental Species as Influenced by
Early Harvest PGR
John M. Ruter
University of Georgia, Dept. of Horticulture, Tifton, GA 31793-0748
Index words: auxin, cytokinin, gibberellin, Cotoneaster, Spiraea, Thuja,
Weigela, plant growth regulator
Nature of Work: Decline of container-grown ornamentals during the
hottest months of summer is a common problem for nurserymen throughout the United States. When roots are killed from prolonged exposure to
supraoptimal root-zone temperatures, growth ceases and the production
of naturally-occurring plant hormones also decreases. Supplemental
application of plant hormones may be beneficial during stressful periods
of plant growth in container nurseries.
Numerous biostimulants (non-nutritional growth enhancers) are available
today for agricultural crops such as cotton and these products have been
useful for decreasing summer decline in various cool-season turfgrasses.
Claims made by companies producing plant biostimulants include
enhanced root growth, improved stress tolerance, decreased senescence of plant tissue, improved tillering of grasses, increased nutrient
translocation, ability to reduce pesticide applications and improved
efficient use of applied nutrients (1). Early Harvest PGR (Griffin LLC,
Valdosta, GA) is a commercial product labeled for use on vegetables,
fruit crops, agronomic crops, rice, turfgrass and bedding plants. The
active ingredients in Early Harvest PGR include kinetin (a cytokinin),
gibberellic acid and indole butyric acid. The purpose of this study was to
determine if Early Harvest PGR would improve the growth of five container-grown ornamental species which typically decline during the
summer months in south Georgia.
The species used in this study were Cotoneaster dammeri Schneid.
‘Coral Beauty’, Cotoneaster salicifolius Franch. ‘Green Carpet’, Spiraea
japonica L. ‘Shirobana’, Thuja occidentalis L. ‘Little Giant’, and Weigela
florida (Bunge) A. DC. ‘Minuet’. Plants (donated from Wight Nurseries,
Cairo, GA) were grown outdoors in #1 containers (2.8 L) on black woven
ground cloth at the Coastal Plain Station in Tifton, GA. Plants were
spaced 30.5 cm (12 in.) on-center and were topdressed with 20 g (0.7
oz) of Osmocote Plus 15-9-12 (8-9 month formula, The Scotts Company,
Marysville, OH). All plants were pruned uniformly to the edge of the
container and a height of 10 cm (4 in.) at the initiation of the study. Plants
were irrigated as needed using solid-set sprinklers at the rate of 0.9 cm
(0.37 in.) per day.
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The treatments (control, 1.5 ml and 3.0 ml of Early Harvest PGR/1125 ml
water) were applied every two weeks from mid-June until mid-September
1999 as a foliar drench such that each plant received ~45 ml (1.5 oz) of
solution. Sil-Energy organosilicone surfactant (Brewer International, Vero
Beach, FL) was added to each treatment at a concentration of 0.1% to
improve foliar uptake of the product. The study was conducted using a
randomized complete block design with five single-plant replicates per
species. Final data recorded on 28 September, 1999 included growth
indices [(height + width 1 + width 2 (perpendicular to width 1)], shoot and
root dry mass after drying in a forced air oven for 72 hr. at 70C (158F),
and percentage of the rootball covered by white roots at the container:
substrate interface. Biomass was calculated as the sum of shoot and root
dry mass and plant quality was determined by dividing shoot dry weight
by the corresponding growth index.
Results and Discussion: Treatment of both Cotoneaster species and
Thuja with Early Harvest PGR had little or no influence on plant growth.
At the low rate of Early Harvest PGR application there were no differences in growth indices or shoot dry mass of Spiraea compared to the
control. Control plants of Spiraea had 30% more shoot dry mass compared to plants treated with the high rate of Early Harvest PGR. The high
rate of Early Harvest PGR on Spiraea decreased shoot and root dry
mass, total biomass, root ratings, and plant quality. Percent root coverage dropped from ~60% for the control and lowest rate of Early Harvest
PGR to 16% at the high rate of Early Harvest. Final plant quality ratings
increased 18% over control plants when Spiraea was treated with the low
rate of Early Harvest PGR. While growth indices did not increase, shoot
dry mass of Weigela increased 26% when treated with Early Harvest
PGR at the low rate of application compared with the control. Root dry
mass of Weigela could not be determined due to the brittle nature of the
root system at harvest. Percent root coverage was greatest for plants
treated with the low rate of Early Harvest PGR. Plant quality was improved for plants treated with the low rate of Early Harvest PGR compared to the high rate of application.
Significance to Industry: The results of this study indicate that treatment of woody ornamentals with Early Harvest PGR results in variable
responses which are both species and rate-dependant. The high rate of
application (3.0 ml) was determined to be detrimental to the growth of
most species while the low rate (1.5 ml) was beneficial for certain species (Spiraea, Weigela). Further work is needed before recommendations can be made for the use of Early Harvest PGR on woody nursery
crops to alleviate problems associated with high summer temperatures.
Literature Cited:
1. Middleton, W.D. 1999. What is a biostimulant? Turf Sept.:A22-A24.
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