
Effect Of Six Growth Regulators 
On Height Of Selected Perennials 
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Aquilegiax hybrida'Music Pink & 
White' (72-cell starting material) 

Campanula glomerata'Superba' -41 
(32-cell) 

Ceratostigma plumbaginoides 
(72-cell) 

Clematis 'Madam Baron Veilard' 

Delphinium 'Pacific Giants' 
(128-cell) 

Gaura lindheimeri 'Whirling 
Butterflies' (32-cell) 

Geranium himalayense 
(two-inch pot) 

Geum coccineum 'Borrisii' 
(128-cell) 

lberis sempervirens 'Snowflake' 
(72-cell) 

Lychnis coronaria 'Angel Blush' 
(72-cell) 

Monarda didyma 'Marshall's 
Delight' (72-cell) 

Oenothera fruticosa 
'Youngii-lapsley' (72 cell) 

Penstemon 'Garnet Red' (32-cell) 

Phlox paniculata 'Mt. Fuji' 
(50-celll) 

Scabiosa caucasica'Blue 
Butterfly' (50-cell) 
Sedum spectabile 'Autumn Joy' 
(55-cell) 

Solidago 'Golden Fleece' (72-cell) 

Stokesia laevis 'Klaus Jelitto' 
(72-cell) 

Tricyrtis hirta'Miyazaki' (72-cell) 

LEGEND: Reduction in final plant 
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Herbaceous Perennials: 
Plant Growth Regulators 

Part five of our 12-part 

series on herbaceous 

perennials takes a look 

at the response of 

selected plants to plant 

growth retardants. 

by DAVID JOERIGHT, CATHY WHITMAN, 
ROYAL HEINS, ART CAMERON, and 

WILL CARLSON 

EIGHT control is an impor-
tant part of producing 
many herbaceous perenni-
als because species are 

quite tall when they bloom, making 
them difficult and expensive to man-
age and ship. Their height must be 
controlled during production. 
Although there are several cultural 
and environmental strategies available 
to control a plant's height, growth reg-
ulators often prove to be the most reli-
able for many perennial species. 

Some plant species simply do not 
respond to certain growth regulators, 
while others may be sensitive to the 
same chemicals. As perennials be-
come more popular and new species 
make their way into the market, a 
lack of data on each growth retar-
dant's effectiveness presents a prob-
lem for growers trying to avoid 
using chemicals that do not work on 
a particular crop. 

At Michigan State University 
(MSU), we yearly select perennial 
species and test the effectiveness of 
the most commonly used growth reg-
ulators on each species. Our goal is to 

(Continued on page 88) 

Table 1. Plants were sprayed with the indicated growth retardant chemical every 
two weeks starting two weeks after transplanting and start of greenhouse forcing. 
We intentionally selected high growth retardant rates in an attempt to identify the 
sensitivity of each species to each growth retardant. The rates shown should not 
be considered the optimal application concentration. 
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Figure 1. 	 PGR TRIAL 
3-31 

AOUILESIA 

CONTROL 	A-REST 	B-NINE 	BONZI 	CTCOCEL 	SUMABIC 	FLOREL 

PGR TRIAL 
4-20-00 

9 WEEKS AT 20C WITH 3 APPLICATIONS 
CAMPANULA GLOMERATA 'SUPERBA.  

CON1 	A-REST 	B-NINE 	BONZI 	Cr 'EL 	SUNAGIC 	FLOREL 

Figure 2. 

Fresh From The Pack Trials 

pare. Fireworks Cherry Bicolor 

„se
c 

4 Check out Oglevee's Pack 
Trials display, straight 
from California, at the Ohio 
Short Course, booth #2553 
and SouthEast Greenhouse 
Conference, booth #2083. 
Included is each of our 
exciting new introductions 
for 2002 including the 
remarkable Fireworks 
geraniums. 

--  ire it V. 
- 	• 	-e," 	. itarc: Fireworks Pink Bicolor 

evee 
1-800-437-4733 
www.oglevee.com  
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determine effectiveness, not specific rates of each growth 
regulator. However, the relative response to each chemi-
cal, at the rates we apply, does provide a starting point 
for commercial application. 

MSU Growth Regulator Trials 
The 1999-2000 MSU perennial growth regulator trial 

was conducted from February through April 2000 and 
included 19 perennial species and six growth regulators. 
The protocol was to use a high rate and apply each of 
the six growth regulators to all species every two weeks 
until flower (Figures 1 to 9). The growth regulators and 
rates used were as follows: A-Rest (100 ppm); B-Nine 
(5,000 ppm); Bonzi (60 ppm); Cycocel (1,500 ppm); 
Florel (500 ppm); and Sumagic (15 ppm). 

Upon arrival, all plants were cold treated for 10 to 12 
weeks at 41°F (5°C). On February 14, all plants were trans-
planted into five-inch pots and grown in a greenhouse at 
68°F (20°C) under a 16-hour photoperiod provided by 
morning and evening lighting at 10 to 30 footcandles from 
high-pressure sodium lamps. Lamps were turned on from 
6 a.m. to 8 a.m. and again from 5 p.m. to 10 p.m. There 
were 10 plants of each species in each treatment. 

The first spray took place on February 29, and sprays 
were repeated every two weeks until flower or until a 

maximum of four applications was reached. The devel- 

Figure 1. Effect of growth regulators on aquilegia plant height 
and flowering. B-Nine, Sumagic, and Florel delayed flowering 
about two to four days. 

Figure 2. Effect of growth regulators on Campanula glomerate 
`Superba' height and flowering. Flowering was not delayed by 
any of the growth retardants. 

For Details Circle No. 81 on Postcard or at www.greenhousegrower.com  
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Figure k 	 Pell TRIAL 
3-31 

011111111111 NINALATENSE 

CONTROL 	 11011E ISM CTCOUL 

Figure 3. Effect of growth regulators on Gaura lindheimeri 
`Whirling Butterflies' height and flowering. B-Nine and 
Sumagic delayed flowering by about two days. 

opment of the untreated or control plants was monitored, and 
flowering data of these plants was used to determine when 
sprays would be terminated on each species. No species re-
ceived more than four applications, regardless of flowering. 
The spray volume for all applications was approximately two 
liters per 100 square feet. 

Height was measured on each plant when its first flower 
opened. Measurements were taken from the bench surface to 
the highest point on the plant. For plants that did not flower, 
height was measured at the end of the experiment. Height 
data were analyzed upon completion of the trial by compar-
ing average heights of flowering plants within each treatment 
to the average of the untreated plants' and calculating the 

Figure 4. Effect of growth regulators on Geranium 
himalayense height and flowering. Fiore! was the only 
growth regulator that affected time to flower, causing a 
delay of about nine days. 

R TRIAL 

	

Figure 	 PG
44-00 

7 WEEKS NT 20C WITH 3 APPLICATMINI 
OENOTNERA '111111011-13PSLET" 

FLOWERINS PERCENTA0E 

	

CONTROL 	A-REST 	B-NINE 	00111 	MOREL 	1011010 	FLOREL 
4".  811 	40 	10 	30 

Ail 	
10 	30 

41011(' 	 4iP 	.1 	 * 

Figure 5. Effect of growth regulators on Oenothera 
fruticosa 'Youngii-lapsley' height and flowering. B-Nine and 
Sumagic delayed flowering up to five days. 

Better greenhouse. 
Better plants. 
Better profits. 
Improve your greenhouse environment and 
realize the profits from healthier plants. The 
Agra Tech Continental gothic roof greenhouse 
is designed to help stabilize air temperature, 
improve air circulation and ventilation, and 
provide better condensation control. 

Big & Strong—heavy-duty components. 
Expandable—flexible gutter connections. 
Flexible-27', 30' & 35' models available. 
Convertible—install ridge vents initially or as 
an add-on feature. 

Call today for a free brochure and 
to speak with a knowledgeable 

service representative. 

2131 Piedmont Way 
Pittsburg, CA 94565 

Tel: 925-432-3399 
Fax: 925-432-3521 
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Figure 6. PGR TRIAL 
5-22-00 

14 WEEKS AT 20C WITH 4 APPLICATIONS 
PHLOX PAHICULATA 'MT. FUJI' 

CONTROL 	A-REST 	B-NINE 	BONZI 	CYCOCEL 
	

&MAGIC 	FLOREL 

• 

Figure 7. 

CONTROL 

POR TRIAL 
S-IS-00 

13 WEEKS AT 20C WITH 4 APPLICATIONS 

SEDUM SPECTABILE 'AUTUMN JOY' 
A-REST 	B-NINE 	BONZI 	CYCOCEL SUMACIC 	FLOREL 

750 tt 

Distributors for: 
Donaldson Filters 

Rockford PTO's 
Berkeley Pumps 

J-Line Pumps 
Cornell Pumps 

6115 Corte del Cedro 	•  4 
Carlsbad, CA 92009-1516 USA 
Tel: 760-438-2021 

\  Fax: 800-869-7668 / 760-931-9180 
www.myronl.com 	 I 

Tradewinds Power Corp 
55 Industrial Loop North, Orange Park, FL 32073 
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height reduction percentage caused by the growth 
retardant. After analyzing the height reduction 
percentage of each species, we categorized each 
growth regulator as being effective, slightly effec-
tive, or ineffective, based on reduction in final 
plant height. A reduction of 0% to 10% was ineffec-
tive, 10% to 20% was slightly effective, and more 
than 20% was effective. 

Plants in some treatments exhibited phytotoxicity 
as a result of the growth retardant applications. 
Cycocel applications on aquilegia, ceratostigma, 
and Geranium himalayense caused severe phytotoxic-
ity. Cycocel on lychnis caused moderate phytotoxic-
ity. No single growth regulator controlled height on 
all species, but Bonzi at 60 ppm or Sumagic at 15 
ppm reduced elongation in most of the plants we 
tested (Table 1). 

We intentionally selected high growth retardant 
rates in an attempt to identify the sensitivity of each 
species to each growth retardant, not the optimal 

• application concentration. Unless the photos sug-
gest otherwise, we would recommend that most 
growers start applications at half the rates we used, 
especially for Bonzi and Sumagic, to avoid exces-
sive stunting. It is easier to apply a second dose 

Figure 6. Effect of growth regulators on Phlox paniculata 'Mt. Fuji' 
height and flowering. Flowering was not delayed by any of the 
growth retardants. 

Figure 7. Effect of growth regulators on Sedum spectabile 'Autumn 
Joy' height and flowering. B-Nine, Bonzi, and Sumagic delayed 
flowering about a week. 
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Cash In On The Exploding 
Demand for Hydroponic 
Lettuces and Herbs! 
Consumption of leaf lettuce is increasing dramatically as 
consumers are choosing the better tasting, higher 
quality, more attractive lettuce selections that are now 
available. Unique textures and distinct flavors are helping cause this increased consumption 
and now you can supply your local markets with hydroponically grown lettuce and herbs! 

Attend one of our Hydroponic Training Workshops before you invest in a greenhouse or 
growing system, and become educated about the hydroponic industry. CropKing has been 
helping growers succeed in the hydroponic industry for 20 years and we can help you too! At 
the Workshop you'll learn how to... 
• Grow hydroponic lettuces, herbs, tomatoes and cucumbers! 
• Select the right greenhouse for your business! 
• Implement the most successful growing techniques! 
• Blend the optimum nutrients for your crops! 
• Select the equipment best suited for hydroponic growing! 
• Market your crops for the highest profit! 
• Create a business plan to help you secure financing! 

Benefit from a group of specialists with hydroponic growing experience! 
• Learn the latest in international hydroponic growing methods. 
• Hands-on experience in a working commercial greenhouse and hydroponic system. 
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than to reverse an overdose. 
Early application of growth retar-

dants is important for effective height 
control of some herbaceous perennials, 
especially species that bolt with a tall 
flowering spike. Examples include del-
phinium and echinacea. For species 
like these, the first growth retardant 
application must be applied just as the 
spike begins to elongate (i.e., before it 
is one-inch long). This is because the 
spike elongates rapidly, and even being 
a few days late can result in several 
inches of undesired height. 

For many herbaceous perennials, 
growth retardants delay flowering 
when applied at a rate that controls 

Roll-a-Roof 
www.jaderloon.com  
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height sufficiently. If you do not have specific experience 
with a particular crop and growth retardant, it is probably 
best to expect some delay, especially if the crop needs to be in 
flower on a specific date. 

Florel did not affect height or flowering for most species in 
this experiment. In a previous experiment, Florel had little ef-
fect on flowering of several herbaceous perennials, although 
height was reduced in most. In that experiment, however, 
Florel was applied at 1,000 ppm. Although higher Florel rates 
may effectively control height, at least one other growth re- 

Figure 8. Effect of growth regulators on height of solidago 
`Golden Fleece: 

Professional System 1 
FRAME 
25 Bows 2" Diameter PSI 55/65 Yield 

Structural Galvanized Steel 
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75 Purlin Holders 
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4 Corner Wind Braces Structural Steel 
1 Complete Hardware Kit 

11 Trusses 	 WIRELOCK 
22 Gable frame brackets 	 Sides 192' 
1 Driving Tool 	 Ends 84' 
1 36" Storm Door 	 with hardware 

HEATING 
	

COOLING & CIRCULATING FANS 
1 200,000 btu (oil fired furnace) 

	
2 36" Exhaust fans 
2 42" aluminum, power shutters 

COVERING 
	

4 12" circulating fan 
2 Rolls 48' x 100' 6 mil 4 year (roof) 1 Heating thermostat 
2 Pieces 16' x 32' 6 mil 4 year (ends) 1 Two stage thermostat 
1 Inflate fan/kit 
	

1 Cooling Thermostat 

Polycarbonafe Greenhouses 

30' x 48' 4' SPACE 2" OD 	$9259 
Cold frames 
30' x 96'GOTHIC / PEAKED 2" OD $1619 

$1189 
$649 
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14' x 96' ROUND 1 1 /8" OD 
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PCR TRIAL 
5-2-00 

11 WEEKS At 20C WITH 4 APPLICATIONS 

STOKESIA LAEVIS 'KLAUS JELLITO' 
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Figure 9. 
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Acme Provides Environmental Control 
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engineering and manufacturing 

expertise to increase your 
productivity. Acme offers 
a full line of environmental 
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growing conditions. 
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representative today to create a 
ventilating or cooling system to 
increase your productivity. 
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Figure 9. Effect of growth regulators on Stokesia laevis 
`Klaus Jelitto' height and flowering. Flowering was not 
delayed by any of the growth retardants. 

tardant was effective for each species in this trial. 
Effectiveness of growth regulators is influenced by 

many factors in addition to sensitivity of the plant, includ-
ing temperature and application volume. We encourage 
growers to experiment, using our results to select a growth 
retardant as a starting point and adjusting rates and num-
ber of applications to determine the best strategy for their 
own growing conditions. 	 G G 

About the authors: David Joeright and Cathy Whitman are techni-
cians, and Royal Heins, Arthur Cameron, and Will Carlson are pro-
fessors, Department of Horticulture, Michigan State University, 
East Lansing, MI 48824. 

Etera Offers 
Instant Success 

Anew product and service Etera 
Corp., Mt. Vernon, WA, is of-
fering landscapers will help 

the industry build perennial gardens 
that bloom rapidly, says Etera CEO 
and founder Carl Loeb. 

"We're making our perennial plants 
available for landscapers, and we'll 
utilize our national climate-controlled 
shipping system to drop the plants off 
either at your yard or your cus-
tomer's job site," Loeb says. 

Grown using the patented Etera 
Growing Process, one-year-old plants 

With Etera's landscape plant program, 
landscapers can have perennials 
delivered directly to their customers' 
job sites. 

arrive at the job site well-rooted and 

will bloom the same year they're in-
stalled. Etera plants have the advan-
tages of fully-developed, field-grown 
root system coupled with the survival 
success and transplanting ease of a 
container-grown plant. Landscaping 
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