
Table 1: Species where flowering was delayed by five or more days by 
applications of 5,000 ppm B-Nine every 10 days when compared to 
untreated plants. 

Scientific name Common name 

Achillea millefolium Summer Pastels Common yarrow 

Akea rosea (hater's Double Mix Hollyhock 

Aster alpinus Alpine Mix Alpine aster 

Campanula carpatica Blue Clips Carpathian harebell 

Chrysanthemum coccineum J. Kelway Painted daisy 

Coreopsis grandiflora Sunray Tickseed 

Coreopsis verticillata Moonbeam Threadleaf coreopsis 

Heuchera sanguinea Bressingham Coralbells 

Lavandula angustifolia Munstead Dwarf lavender 

Lobelia x hybrida Queen Victoria Cardinal flower 

Lobelia x speciosa Compliment Scarlet Sweet lobelia 

Perovskia atriplicifolia Russian sage 

Salvia x superba Blue Queen Sage 
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Using growth 
regulators to 
control height of 
herbaceous perennials 

by Cheryl K. Hamaker, Beth E. Engle, Royal 1). Heins, 
William II. Carlson and Arthur C. Cameron 

Keep perennial height in 
check with these guidelines 

Anyone familiar with flower- 1 
ing herbaceous perennials 
knows they include a range 

of species that grow very tall, 
especially when forced in a green-
house. 

 
Shorter species also may 

develop flowers on extremely tall 

flowers provide in the garden. 
However, even when in flower, a 
tall or floppy plant is not as 
appealing. 

As part of ongoing research in 
perennials at Michigan State Uni-
versity, we have screened growth 
regulators to determine their 
effectiveness on a variety of 
herbaceous perennials. The objec-
tive has been to determine 
whether a growth regulator was 

spikes. When in flower, these 
plants can be very difficult to ship 
and display. Retailers find that a 
good-looking perennial plant in 
flower sells; customers pre-
fer a plant in bloom for the 
immediate show that its 

EFFECT OF GROWTH RETARDANT SPRAY ON 
GAURA LINDHEIMERI 'WHIRLING BUTTERFLIES' 
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Figure 1: Whirling Butterflies Gaura lindheimeri was unresponsive to all chemical growth 
regulators. 
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Table 2: The relative effectiveness of repeated applications of 100 ppm ancydimol (A-Rest), 5,000 ppm daminozide (B-Nine), 30 ppm 
paclobutrazol (Bonzi), 1,500 ppm chlormequat (Cycocel) or 15 ppm uniconazole (Sumagic) on 35 species of herbaceous perennials. The 
rates tested were high to determine qualitative plant response and are not necessarily recommended for use in commercial industry. 

Herbaceous perennial response to growth regulators 

Species Growth regulators 

Scientific name Common name A-Rest B-Nine Bonzi Cycocel Sumagic 

Mao millefolium Summer Pastels Common yarrchv 
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Aster alpinus Alpine Mix Alpine aster 
:..-.-.7_••••,, • , ..- )---i:.,:•,;-;  -1;,•••• •.,..:;s: 	: 

Astilbe x arendsii Bressingham Beauty Astilbe 

Campanula carpatica Blue Clips Carpathian harebell  ,.. 	, •-••••-•"P.i..--;.; ., 

Campanula persicifolia Blue Bellflower . 
 

Centourea montana Violet Mountain bluet . 	Y 	=.'6','1  '  ,.,,f 	, •.- 	/.. 

atelone glabra Turtleheod 

Chrysanthemum roccineum J. Kelway Painted daisy • • 	-. 	- 	•  ' 

Coreopsis grandiflora Sunray Tickseed 
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Coreopsis vertkillata Moonbeam Threadleaf coreopsis 
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,.. Delphinium dictum Mix Delphinium 
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Echinacea purpurea Bravado Purple coneflower • : 	• . 	- P:V.,i, 	.0% 	„,........,;: 

i',.."1- 	.,i__x 	.c...7.%•. 

Gaillardia x grandiflora Burgundy Blanket flower 

Gaura lindheimeri Whirling Butterflies Gaura 

Gypsophila paniculata Double Snowflake Baby's-breath 

Helenium autumnale Sneezeweed . 
- 	: 

ilemerocallis Hall's Pink Daylily 
• ). 	..,- 

lleuchera sanguinea Bressingham Coralbells 

Hibiscus x hybrida Disco Belle Mix Mallow 

LaVandula angustifolia Munstead Dwarf Lavender 
---- :. 

Leucanthemum x superbum Marconii Shasta daisy 
--. 	• 	- 

Linum perenne Saphire Flax 
t;z:-Ara 	• ri,.-....-_ 	, .ii 

Lobelia x hybrida Queen Victoria Cardinal flower 
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Lobelia x speciosa Compliment Scarlet Sweet lobelia 
•tat.t..•.:..., —10,...iisear 
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Perovskia atriplicifolia Russian sage 
,.. 
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Phlox paniculata Eva Cullum Summer phlox 

Physostegia virginiana Summer Snow Obedient plant 

Rudbeckia fulgida Goldsturm Black-eyed Susan 

Salvia x superba Blue Queen Sage - 	• 77. 5A.  ,,:,,--.:7: 7  
- ,. 	,,,,i,:•.A.,i 

Sedum spurium Dragon's Blood Sedum 

Veronica longifolia Red Fox Speedwell 
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Veronica longifolia Sunny Border Blue Speedwell 

Veronica spiratcr, Blue Speechvell 
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moderate response strong response 
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EFFECT OF GROWTH RETARDANT SPRAY ON 
ASTILBE X ARENDSII 'BRESSINGHAM BEAUTY' 

12 WEEKS AT 5 C 
10 WEEKS FORCING AT 20C 

S APPLICATIONS 
PERENNIALS 

8-NINE - • 	BONZI 	CYCOCEL 	SUMAGIC 
sow PPM 	30 PPM 	1500 PPM 	IS PPM 

effective on a particular species, 
not to determine recommended 
rates for that species. 

While all five of the common 
growth regulators used in the 
floricultural industry, ancydimol 
(A-Rest), daminozide (B-Nine), 
paclobutrazol (Bonzi), chlorme-
quat (Cycocel) and uniconazole 

BONANZA 
BIGGER'S BE'rrl'ER 

'Bonanza Yellow' 

Figure 2: Bressingham Beauty Astilbe x hybrids 
was only slightly responsive to growth 
regulators probably because the sequence of 
applications missed the rapid elongation phase. 

(Sumagic), reduce stem elonga-
tion of some floricultural crops, 
none reduces stem elongation of 
all species and little is known 
about their effectiveness on 
perennials. How will they work on 
perennials? 

The five growth regulators we 
tested as spray applications were 
100 ppm A-Rest, 5,000 ppm B-
Nine, 30 ppm Bonzi, 1,500 ppm 
Cycocel and 15 ppm Sumagic. The 
rates used during testing were 
high to assure plant response; 
they are not necessarily recom-
mended for commercial height- 

Asingle growth 
regulator did 

not effectively 
control the height 
of every species, 
although most 
species responded 
to at least one 
chemical. 

control programs. 
During the last three years, we've 

been able to determine growth 
response of 35 species to these five 
chemicals. Field-grown divisions or 
50-cell plugs were planted into 1 
gal. containers or 4- or 5-in. pots, 
respectively. All plants were grown 
at 68F under a 4-hour night inter-
ruption delivered from 10 p.m. to 2 
a.m. by high pressure sodium 
lamps. Transplants were given time 
for establishment and then were 
sprayed with the growth regulators 
at 10-day intervals until flower. We 'Bonanza Bee' fills 

packs with big, 
showy blooms. 

SUPER SIZE 
Larger blooms promise more 

color. Better impact. BIGGER 
SALES! They're earlier to flower 
than any other French marigold 

by up to 4 days. 
New-and-
improved 
'Bonanzas' have 
exactly what it 
takes to hook 
retail customers 
— bigger flowers 
and a larger 
plant habit. 
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SUPER SALES 
'Bonanza' fills jumbo packs and 

cash registers with equal ease. 
For your bottom line, bigger is 
better — with 'Bonanza!' 

PanAmerican Seed 
PanAmerican Seed Co. 
622 Toon Road 
West Chicago, Illinois U.S.A. 60185-2698 
708 231-1400 FAX: 708 231-3609 

©1996 PanAmerican Seed Co. 

1996 	Write in No. 313 



EFFECT OF GROWTH RETARDANT SPRAY ON 
CAMPANULA CARPATICA 'BLUE CLIPS' 

12 WEEKS AT SC 
9 WEEKS FORCING AT 20C 
4 APP/ 10 DAY INTERVAL 

CONTROL A-REST 9-NINE BONZI CYCOCEL SUMAGIC 
100 PPM 5000 PPM 30 PPM 1500 PPM 	15 PPM 
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4300 Stanley Avenue Niagara Falls, Ontario, Canada L2E 6T7 
North America Wide 1-800-263-3684 	Fax (905) 357-6420 

A"Custom-fit" 
Environment. 

For your growth. 
Niagrow designs each heating, cooling and irrigation system, using state-of-the-art 

technology, to the unique needs of every grower. Call us for expert advice on 

design, retro-fit, installation, staff training and after sales service. 

Achieving an environment for optimum growth. 

PERENNIALS 

measured height every 10 days. 
Time to visible bud and flower, 
number of inflorescenses and final 
plant height were recorded for each 
treatment. We treated 10 plants 
with each growth regulator and 
compared them to untreated plants. 
If there was no discernable differ-
ence in height between treated and 

Figure 3: Species such as Blue Clips Campanula 
carpatica respond dramatically to chemical 
growth regulators. The excessive response of 
C. carpatica can be prevented through lower 
application rates or fewer applications. 

untreated plants after at least three 
applications, we concluded that the 
growth regulator was not effective 
in controlling that species stem 
elongation. 

Plant response varied among 
growth regulators (Table 2). A sin-
gle growth regulator did not effec-
tively control the height of every 
species, although most species 
responded to at least one chemi-
cal. B-Nine and Sumagic were the 
most effective growth regulator 
tested; reducing the height of 23 
and 24 species, respectively. A-
Rest, Bonzi and Cycocel were 
effective on 20, 21 and 13 species, 
respectively. 

Seven species responded in 
some degree to all growth regula-
tors. Unfortunately, four of the 
taller species, Chelone glabra, 
Gaillardia x grandiflora, Gaura 
lindheimeri (Figure 1) and 
Physostegia virginiana, were 
unresponsive to any spray treat-
ments. Higher rates than those we 
used may be necessary to control 
the height of these species. The 
timing of a growth regulator appli-
cation is critical on species that 
bolt or have extremely fast devel-
opmental rates from visible bud to 
flower, such as Aster alpinus, 
Astilbe x arendsii (Figure 2) and 
Echinacea purpurea. For these 
species, the growth regulator must 
be applied just at or just before 
the rapid elongation phase of 
development. 

Another factor to consider is 
the degree to which some species' 
growth must be retarded. Rates 
used in this trial were designed to 
determine efficacy, and applica-
tions at the experimental rates 
may result in excessive height 
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EFFECT OF GROWTH RETARDANT SPRAY ON 
COREOPSIS VERTICILLATA 'MOONBEAM' 

12 WEEKS AT SC 
9 WEEKS FORCING AT 20C 
4 APP/ 10 DAY INTERVAL 
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Take command of 
precious daylight with LEXAN 
Corrugated sheet. Providing 
up to 90% light transmission, 
clear LEXAN Corrugated sheet 

73F-71 

allows you to maximize day-
light in your house. For 
delicate plants, textured LEXAN 
Corrugated sheet disperses 
light more efficiently than 
other polycarbonate corru-
gated coverings. And it's the 
only one made in the U.S.A. 

LEXAN Corrugated 
sheet offers economical and 
effective toughness and 
UV resistance for long-term 
performance. Condensate 
control is factory-applied. 

Thinking of reskinning or 
building a new greenhouse? 

For more enlightening infor-
mation, call Measured Market-
ing, Phone: 815-939-9746, 
Fax: 815-939-9751. 

Write in No. 462 
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Figure 4: Growth regulators occasionally cause 
flowering delay. Applications of 5,000 ppm B-
Nine effectively reduced height of Moonbeam 
Coreopsis verticillata, but delayed flowering 
compared to other treatments. 

control. For example, Blue Clips 
Campanula carpatica (Figure 3) 
was severely stunted. However, it 
is possible to reduce the final 
height of a species slightly using 
growth regulators at lower rates. 

Also included in the evaluation 
of responsiveness to different 
growth regulators were timing of 
bloom, flower number and physio-
logical disorders caused by sensi-
tivity to a specific growth regula-
tor. In our experience, treating 
with 5,000 ppm B-Nine occasion-
ally caused a flowering delay 
(Table 1), such as those of Achil-
lea millefolium and Coreopsis 
verticillata (Figure 4). As is well 
documented on other species, 
Cycocel causes foliar chlorosis on 
a number of herbaceous perenni-
als. Species with the most severe 
chlorosis were Chelone glabra 
and Hibiscus x hybrida. 

The use of growth regulators to 
control the height of larger unruly 
species may be an effective strat-
egy to increase their attractive-
ness. Specific application rates 
are difficult to recommend 
because of differences in climate, 
greenhouse, species, pot size, 
growing technique and final 
desired height. If you do test any 
of these growth regulators, we 
suggest initial applications be 
made at 50 ppm A-Rest, 2,500 
ppm B-Nine, 15 ppm Bonzi, 1,500 
ppm Cycocel or 10 ppm Sumagic. 
If height is shorter or taller than 
desired, adjust application fre-
quency and rates based on your 
experience. 	 0 
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