
SURFINIA BLUE VEIN 
3WK PLUG 24H PHOTOPERIOD 14C 
OK FORCE NATURAL DAY 	20C 
2 APPLICATION SUMAGIC ON PLUG AT 

40 & 20 PPM 

   TAPI EN BLUE VIOLET 
3WK PLUG 24 H PHOTOPERIOD 17C 
4WK FORCE NATURAL DAY 	20C 

 	SPRAY PGR'S ON PLUG 	A T 
SUMAGIC 	A-REST CONTROL 

4 0 	20 	100 5OPPM 

Figure 1. Sumagic was applied twice to the plugs of `Surfinia 
Blue Vein,' the first at 40 ppm and the second at 20 ppm. 

Figure 2. A compact, finished four-inch pot of `Tapien Blue 
Violet' can be produced with one application of Sumagic 
or A-Rest on the plug. 

  

Proven Winners' Response To PGRs* Table 1. 

 

  

Species & Cultivars 
A-Rest 
100 ppm 

B-Nine 
5,000 ppm 

Bonzi 
80 ppm 

Cycocel 
3,000 ppm 

Sumagic 
40 ppm 

Argyranthemum 'Butterfly' TR  NR MR SR TR 

Argyranthemum 'Summer Melody' NR NA NR NA MR 

'Million Bells Cherry Pink' TR SR TR MR TR 

'Million Bells Trailing Pink' NR NR MR SR TR 

Scaevola 'New Wonder' TR NR TR NR TR 
'Surfinia Blue Vein' SR MR SR NR MR 

'Supertunia Purple Sunspot'  	MR NA NA NA TR 

'Tapien Blue Violet' TR NR SR NR TR 

'Tapien Pink' TR  NR SR NR MR 

'Temari Bright Red' MR NR SR NR SR 

Torenia 'Summer Wave Violet' NR  NR NR SR NR 

Nemesia 'Blue Bird' SR NR NR NR SR 

Nemesia 'Compact Innocence' SR NR NR NR SR 

*All applications were made by spraying one gallon per 150 square feet on eight-week old plugs. 
NR = no response; SR = slight response; MR = moderate response; TR = strong response; and NA = no application 

Michigan State University researchers 

have discovered which plant growth 

regulators (PGRs) work best with Proven 

Winners. Here are the results. 

by HONG WEN GAO, SHI-YING WANG, ROYAL HEINS, 
ARTHUR CAMERON, and WILL CARLSON 

ANY attractive, high-value plants have been intro-
duced to the industry in recent years by Proven 
Winners growers. Their plants have become very 
popular for hanging baskets and bedding plants. 

Anyone familiar with Proven Winners knows they include a 
range of species that grow very vigorously and can be difficult 
to ship when in flower. 

Retailers have found compact, good-looking plants in flower 
sell well. Customers prefer a plant in bloom for immediate 
show and want a vigorous growth response after they plant 

Proven Winners in their gar- 
dens. It is therefore very impor- 
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tant for producers to have 
proper height control of fin-
ished plants, without influenc-
ing their flowering and subse-
quent growth (see Figure 1). 

The common plant growth 
regulators (PGRs) used in flori-
culture are ancymidol (A-Rest), 
daminozide (B-Nine), paclobu-
trazol (Bonzi), chlormequat 
(Cycocel), and uniconazole 
(Sumagic). They all reduce stem 
elongation of some crops, but 
none reduce stem elongation of 
all species and little is known 
about their effectiveness on 
Proven Winner species. As part 
of our ongoing research pro-
gram with Proven Winners at 
Michigan State University 
(MSU), we have screened sever-
al PGRs to determine their ef-
fectiveness on a variety of 
Proven Winner species and cul-
tivars. 

The Experiment 
We conducted experiments at 

MSU during the 1998 and 1999 
spring seasons. All crops were 
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TAPIEN 	PINK 
	 3WK PLUG 14H PHOTOPERIOD 14C 
	 4WK FORCE NATURAL DAY 	20C 

 	2 APPLICATION SUMAGIC ON PLUG AT 
2 0 & 1 0 PPM 

TEMAR I BRIGHT RED 
_3WK PLUG 14 H PHOTOPERIOD 14 C 
4WK FORCE NATURAL DAY 	17C 

SPRAY A-REST ON PLUG AT 
100 & 50 PPM 

SCAEVOLA NEW WONDER 
3WK PLUG 14H PHOTOPERIOD 17C 
4WK FORCE NATURAL DAY 	20C 

2 APPLICATION OF PGR'S ON PLUG AT 
SUMAGIC A-REST CONTROL 

40 	20 	
5 

10
0  
0 50 PPM 

20 	10 	 20 

Table 2. PGR's Effect On Plant Height Of Proven Winners 

One Application a  
Sumagic ppm 

Two Applications" 
A-Rest ppm A-Rest ppm Sumagic ppm 

Species & Cultivars 40 20 100 50 40+20 20+10 100+50 50+20 

Argyranthemum 'Butterfly' 30%c  30% 15% 8% 42% 39% 30% 17% 
Argyranthemum 'Summer Melody' 27 27 0 0 NA NA NA NA 

'Million Bells Cherry Pink' 15 0 0 0 45 0 0 

Scaevola 'New Wonder' 43 43 0 0 59 53 25 25 

'Supertunia Purple Sunspot' 46 36 23 20 60 60 30 30 

'Surfinia Blue Vein' 7 0 0 0 35 24 24 15 

'Tapien Blue Violet' 50 38 45 36 NA NA NA NA 

'Tapien Pink' 25 17 46 30 0 0 

'Temari Bright Red' 20 0 60 42 51 37 

a = The application was made on six-week old plugs.  
b = First and second applications were made on six- and eight-week old plugs, respectively, by spraying at one gallon per 150 square feet. 
c = Percentage of plant height reduction 
NA = No application of PGRs 
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Figure 4. A-Rest was applied twice to the plugs of 'Temari 
Bright Red,' the first at 100 ppm and the second at 50 ppm. 

Figure 3. Sumagic was applied twice to the plugs of `Tapien 
Pink,' the first at 20 ppm and the second at 10 ppm. 

started from five-week-old, vegetatively-propagated plugs 
in 84-cell plug trays from Four Star Greenhouses in 
Carleton, MI. 

All plugs were first grown at 57°F (14°C) under a 14-
hour long photoperiod (400 footcandles of high-pressure- 
sodium supplemental light) for three weeks, and then 
transplanted into four-inch pots and grown under natural 
daylengths at 68°F (20°C) until finished. PGRs were ap- 
plied to six- to eight-week-old plugs by spraying at one 
gallon per 150 square feet. Plant height, shoot number, bud 
and flower number, and days from forcing to flowering 
were recorded and used to evaluate the effectiveness of the 
growth regulators. 

We first tested the relative effectiveness of five growth 
regulators on 13 Proven Winners varieties. High applica- 
tion rates were used during testing to evaluate if a plant re-
sponded (100 ppm A-Rest; 5,000 ppm B-Nine; 80 ppm 
Bonzi; 3,000 ppm Cycocel; and 40 ppm Sumagic). Plant re-
sponse varied among PGRs (see Table 1). 

No single growth regulator effectively controlled the 
height of every species, 
although most species 
responded to at least 
one chemical. 

Argyranthemum 'But-
terfly' and 'Summer 
Melody,' Million Bells 
Cherry Pink' and 
Trailing Pink, scaevola 
'New Wonder,' Surfinia 
Blue Vein,' Supertunia 
Purple Sunspot,' and 
'Tapien Blue Violet' and 
Pink responded strong-
ly to Sumagic. 

Argyranthemum 'But-
terfly,' Million Bells 
Cherry Pink,' scaevola 
'New Wonder,' Tapien 
Blue Violet,' and 
'Temari Bright Red' re-
sponded strongly to 
A-Rest. 

Argyranthemum 'But-
terfly,' Million Bells 
Cherry Pink' and 

Figure 5. Scaevola 'New Wonder' responds dramatically to 
Sumagic and A-Rest. Using Sumagic caused a significant 
flowering delay and a decrease in shoot numbers. 



  

PGR's Effect On Shoot Number Of Proven Winners Table 3. 

 

  

Species & Cultivars 
One Applicationa Two Applications" 

Sumagic ppm A-Rest ppm Sumagic ppm A-Rest ppm 
40 20 100 50 40+20 20+10 100+50 50+20 

Argyranthemum 'Butterfly' 0 0 0 0 -11 -18 

Argyranthemum 'Summer Melody' -9 +12 NA NA NA NA 

'Million Bells Cherry Pink' -30 -10 -12 -17 -52 -34 -30 -29 

Scaevola 'New Wonder' +20 +20 -70 -65 +20 +32 

'Supertunia Purple Sunspot' -34 -25 0 0 -70 -57 -46 -40 

'Surfinia Blue Vein' -20 -27 -19 -18 -49 -35 -35 0 

`Tapien Blue Violet' -74 -44 -57 -44 NA NA NA NA 

'Tapien Pink' -28 -16 0 0 -69 -60 -37 -38 
`Temari Bright Red' -16 -15 -16 -15 -37 -44 -37 -30 

a = The application was made on six-week old plugs. 
b = First and second applications were made on six- and eight-week old plugs, respectively, by spraying at one gallon per 150 square feet 
c = Percentage of shoot number change: '-' decrease and 'I: increase 
NA = No application of PGRs 

Species & Cultivars 

Argyranthemum 'Butterfly' 

First Application* 

Sumagic 20 ppm 

Argyranthemum 'Summer Melody' Not needed 

 

'Million Bells Cherry Pink' Sumagic 20 or A-Rest 50 ppm 

Scaevola 'New Wonder' Sumagic 20 ppm 

 

'Supertunia Purple Sunspot' Sumagic 20 ppm 

'Surfinia Blue Vein' Sumagic 40 ppm 

 

'Tapien Blue Violet' Sumagic 20 or A-Rest 50 ppm 

'Tapien Pink' Sumagic 20 ppm 

 

'Temari Bright Red' A-Rest 100 ppm 

Nemesia 'Blue Bird' Sumagic 40 ppm 

 

Nemesia 'Compact Innocence' Not needed 
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Trailing Pink, and scaevola 'New 
Wonder' responded strongly to Bonzi. 

The height of torenia 'Summer Wave 
Violet' was not affected by most 
growth regulators tested. B-Nine and 
Cycocel were the least effective chemi-
cal for height control of most species 
tested. 

Based on these results, Sumagic and 
A-Rest were chosen for further study. 
We conducted an experiment to deter-
mine their effectiveness based on the 
same application times and rates (see 
Table 2). 

We found that 1) Sumagic was the 
most effective chemical for plant height 
control of most species tested at the 
rates applied; 2) A-Rest is 
effective for plant height 
control of 'Tapien Blue 
Violet' (see Figure 2), 
'Temari Bright Red,' and 
'Supertunia 	Purple 
Sunspot'; 3) 'Surfinia Blue 
Vein' was relatively less 
sensitive to PGRs, especial-
ly at low rates; 4) effective 
plant height control can be 
achieved with one applica-
tion of PGRs for argyran-
themum 'Butterfly' and 
'Summer Melody,' scaevola 
'New Wonder,' Tapien Blue 
Violet' (Figure 2), and 
nemesia 'Blue Bird' and 
'Compact Innocence'; and 
5) a second application of 
PGRs is needed for effec-
tive height control of 
'Million Bells Cherry Pink,' 
'Supertunia 	Purple 
Sunspot,' Surfinia Blue 
Vein,' Tapien Pink' (see 
Figure 3), and 'Temari 
Bright Red' (see Figure 4). 

We also evaluated the timing of 
flowering, flower number, and 
shoot number. Treating with 
Sumagic delayed flowering of 
`Supertunia Purple Sunspot' and 
scaevola 'New Wonder' eight to 
14 days (see Figure 5). 

The bud number of finished 
plants was reduced 15% to 35% 
by applying Sumagic or A-Rest 
for most species tested. The re-
sponse of shoot number to 
growth regulators varied among 
species (see Table 3). The shoot 
number of most species was re-
duced by application of Sumagic 
and A-Rest. 

No long-term carryover effect 
of PGRs on plant height was ob-
served in any treatment in the ex-
periment. All plants resumed nor-
mal growth five to six weeks after 
growth regulators were applied. 

Recommended Rates 
Using PGRs for proper height con-

trol of Proven Winners plant species is 
an effective strategy to increase their 
attractiveness. Suggested plant growth 
regulators and application rates are 
summarized in Table 4. 

The suggested times for first and sec-
ond applications are on six- and eight-
week-old plugs, respectively. The sec-
ond application also can be made by 
spraying at a low rate (5 or 10 ppm) for 
two to three times starting at week 
eight while tracking plant height. GG 

About the authors: Hongwen Gao is a re-
search associate and Royal D. Heins, Arthur 
Cameron, and Will Carlson are professors, 
Department of Horticulture, Michigan State 
University, East Lansing, MI 48824. Shi-Ying 
Wang is a horticulturist at PanAmerican 
Seed Co., West Chicago, IL 60185. 

ustomers prefer a 
plant in bloom for 
immediate show 
and want a 

vigorous response after 
they plant Proven Winners 
in their gardens. It is 
therefore very important 
for producers to have 
proper height control of 
finished plants!' 

Michigan State University researchers 

Second Application* 

Not needed 

Not needed 

Sumagic 10 or A-Rest 20 ppm 

Not needed 

Sumagic 10 ppm 

Sumagic 20 ppm 

Not needed 

Sumagic 10 ppm 

A-Rest 50 ppm 

Not needed 

Not needed 

itt 

Table 4. Suggested PGRs And Application Rates For Proven Winners 

*suggested time for first and second applications are on six- and eight-week old plugs, respectively, by 
spraying at one gallon per 150 square feet. 


