
 
 
 
     ORNAMENTALS 
         NORTHWEST 
             ARCHIVES 
 
 

Nov.-Dec. 1987 
Vol.11, Issue 3 
Pages 3-6 

Jim Green, Horticulture Extension Specialist 
Nursery and Greenhouse Crops 
Oregon State University  
Corvallis, OR 97331 

 
CHEMICAL GROWTH REGULATORS 
 
BONZI or CLIPPER (paclobutrazol), SUMAGIC, CUTLESS (flurprimidol), BAS-106 
(tetcyclacis), A-REST (ancymidol), B-NINE (daminozide), CYCOCEL (chlormequat), Methyl 
Disulfide. 
 
After the introduction of A-Rest in 1970, few new chemical growth retardants were introduced 
for use in nursery and greenhouse crop production. However, within the past five years, four 
additional chemical growth retardants have been introduced: 1) paclobutrazol (ICI-PP-333, 
BONZI OR CLIPPER) from ICI-Americas Corp., 2) SUMAGIC marketed in the U.S. by 
Chevron, 3) flurprimidol (EL-500, CUTLESS) from Elanco Chemical Co., and 4) tetcyclacis 
(BAS-106) from BAS-Wyndotte Co. 
 

BONZI 
 
Bonzi (paclobutrazol) is a growth retardant that inhibits cell elongation and seems to interfere 
with gibberellin synthesis. Ball (Ball, 1987) reports "Bonzi does not translocate within the plant. 
An early spray will retard only the part of the plant that is reached by that spray" (Ball, 1987). 
However, Watson (1987) reports that Clipper (generically named paclobutrazol) moves upward 
in the plant xylem to active growing points; it is not mobile in the phloem. Watson (1987) further 
states that the chemical does not retard root growth or reduce the diameter growth of the main 
stem. 
 
Foliar spray or soil drench application of bonzi: 
 
Bonzi was applied to a wide-range of plants by Hasek, etal. (1986) for screening purposes and 
results were based on subjective observation. However, the tabulation of results in the report is a 
useful general guide to effects and potential phytotoxicities. Bonzi was applied as a foliar spray 
(35, 40, 75 ppm) or as a drench (0.25, 0.5, 0.75 or 1.0 mg/pot). Plants included in the tests were: 
Dieffenbachia, Epipremnum, Ficus elastica, Ficus lyrata, Nephthytis, Schefflera, azalea, 
caladium, daisy, exacum, geranium, hibiscus, hydrangea, kalanchoe, pachystachys, pelargonium, 
miniature rose. 
 
Phytotoxicities reported by Hasek, etal (1986): *Geranium (zonal) - Severely stunted in all 
drench or spray Bonzi treatments. *Hibiscus - Stunted, twisted, small foliage in all drench or 
spray Bonzi treatments. *Hydrangea - Extreme phytotoxicity in all treatments. *Kalanchoe - 



Spray treatments were extremely phytotoxic. Drench treatments delayed flowering. 
*Pachystachys - Some shoot tip burn. 

 
Growth-retarding effects of paclobutrazol soil drench on weeping fig (Ficus benjamina) were 
reported by LeCain, etal (1986): Plants treated with a soil drench at rates of application from 
0.125 mg a.i. to 8.0 mg a.i. per 10-cm pot exhibited retardation in plant height, leaf production, 
internode length, and leaf size. All measured responses were retarded linearly with increasing 
concentration, to the point of media saturation (0.5 mg a.i. per 10-cm pot).  
 
Injection of Bonzi into woody plants: 
 
Injection of Bonzi to control growth of California privet seedlings, saplings of red maple, yellow 
poplar, white ash, American sycamore and one-year-old trees of 'Golden-Delicious' apple was 
experimentally evaluated by Sterrett (1985). Sprout growth from stumps of privet was reduced as 
the dose of Bonzi increased from 1 microgram to 1000 micrograms/tree. The shoot growth of 
sapling trees was controlled for at least 2 months with doses of paclobutrazol ranging from 5 mg 
to 40 mg per tree. Paclobutrazol injections were not phytotoxic even at high concentrations. 
According to Sterrett (1985), "Paclobutrazol is a potential injectable bioregulant for controlling 
growth of woody plants." 
 
Injection time according to Watson (1987) varies with tree species as well as month. "Generally, 
ring-porous species are the slowest to inject and diffuse-porous, the fastest." The average overall 
percentage growth reduction in treated trees was 59%. Of the 72 different tree species injected by 
Watson (1987) with Clipper (paclobutrazol, ICI Americas Inc), the amount of growth reduction 
varied with tree species and ranged from 12% reduction for Norway maple to 78% reduction for 
Catalpa. 

 
SUMAGIC 

 
Sumagic is absorbed by roots and stems and translocated to the growth points. It shortens the 
stem length, without adversely affecting leaf size, shape or flowering. It is suitable for foliar and 
soil applications (Chevron, 1986). 
 
Sumagic has been shown to control growth of poinsettias, chrysanthemums, impatiens, fibrous 
begonias, salvia and Easter lilies, and further research is being conducted to evaluate rates, 
methods and timing of application. 

 
CUTLESS 

 
Cutless, being marketed as a turfgrass growth retardant, is chemically similar to A-Rest. 
"Effectiveness  of this chemical is probably the same as A-Rest. That is, regarding the range of 
plants that it affects and the methods of application" (McDaniel, 1986). 
 
 
 
 



BAS - 106 
 
BAS-106, also being introduced as a turfgrass growth retardant, has proven to be more effective 
than A-Rest in restricting the height of chrysanthemums and poinsettias. It must be incorporated 

into the soil as the chemical is deactivated by light after mixing with water. 
 

Growth Regulation Of Poinsettias, Easter Lilies And Freesias 
 

Poinsettias 
 
Bonzi for regulation of poinsettia growth:  
 
Bonzi has shown growth retarding activity on a wide range of ornamental species and at very 
low dosage rates. It is used primarily as a soil drench application. However, foliar sprays of 25-
50 ppm on poinsettia were nearly as effective as drenches and provided reasonable growth 
control. Poinsettias given a foliar spray at 100 ppm often displayed a "cupped" or 
"puckered" appearance on newly expanded leaves. This symptom persisted throughout the 
growing period and reduced visual quality of the plants (McDaniel, 1986). 
 
"Several lessons learned are critical to achieving outstanding performance with Bonzi (Lingren, 
1986). It is essential to get good coverage of stems and terminals when applying Bonzi as a 
foliar spray. Timing can also be critical. Best control occurred on poinsettias when Bonzi was 
applied to 1" to 11" shoot growth, or from 11 to four weeks after pinching." 
 
Tayama (1986) cautions that "There is, in our opinion, a concern with this chemical. It is 
unforgiving. In other words, if a mistake is made and Bonzi is applied at a higher than 
recommended rate, the result could be very short plants." Tayama reports that, under their test 
conditions, the 100 ppm rate proved to be best. But, he continues, "For this year, we are not in a 
position to recommend Bonzi on poinsettias. We strongly suggest you give this material a try 
during 1986 on a handful of plants." 
 
Barrett (1987) reports that problems observed after application of Bonzi to poinsettias included 
late flowering, small bracts, stunted plants, and thick crinkled leaves. Barrett observed the 
following errors in Bonzi applications: 1) Using rates that were too high; lower rates should be 
used in lower growing temperatures. 2) Applying too much spray resulted in runoff and dripping 
into the medium. The Bonzi then acted as a drench and caused severe stunting. 3) Applying 
spray unevenly resulted in varying plant height. 4) Applying Bonzi too late stopped late stem 
elongation, even after bract colorization had begun, but it also reduced bract size and delayed 
development. 5) Bonzi applied with Cycocel resulted in extreme height control. "Growers 
should not use Bonzi on large numbers of plants until they are confident of how the plants 
will respond." 
 
Sumagic controls poinsettia growth: 
 
 Sumagic is a recently introduced growth regulator. According to Larson and Thorne (1986), it 
has been tested on poinsettias by Dr. Allen Hammer at Purdue University who obtained positive 



results on the "Annette Hegg" and "V-14" series of poinsettias. Spray applications at 15 or 20 
ppm or drench applications at 0.5 mg/pot resulted in short plants. 
 
Cutless controls poinsettia height:  
 
Comparison trials on poinsettias showed that the same degree of height control could be 
achieved with Cutless at rates of 10-100 times less than with A-Rest. Foliar applications at rates 
between 12.5 and 25 ppm produced adequate height control of poinsettia, with Hegg requiring 
the lower rate. A foliar "puckering" was observed on Cutless sprayed foliage at the 50 ppm 
rate (McDaniel, 1986). 
  
Bas-106 controls poinsettia height: 
 
 Foliar applications of BAS-106 were toxic to poinsettia and caused severe stunting and 
defoliation. Soil drench applications (10-15 ppm) and granular applications (0.4-0.5 oz/pot) 
provided suitable height control of poinsettia (McDaniel, 1986). 
 
Of the three new growth regulators tested on poinsettias, Cutless provided the most 
consistent and uniform results. The low rates of Cutless soil applications required to achieve 
adequate height control could prove to be more cost effective in poinsettia production 
(McDaniel, 1986). 
 
B-nine & cycocel combination on poinsettias:  
 
Poinsettia plants sprayed with a B-Nine and Cycocel tank mix (1500 ppm total: 750 ppm B-Nine 
+ 750 ppm Cycocel) were shorter than plants sprayed with either chemical by itself at a 1500 
ppm rate. The deleterious effects of the B-Nine and Cycocel tank mix on flower size were of a 
greater magnitude than the positive effects of the tank mix on controlling stem height: The tank 
mix reduced bract size and delayed flowering more than did either growth regulator alone. 
Berghage and Heins (1986) conclude, "While the tank mix can provide a powerful tool for 
controlling poinsettia stem elongation, growers who experiment with the tank mix should closely 
evaluate their light and temperature conditions prior to application to avoid flowering delay and 
reductions in bract size." 
 
Likewise, Tayama (1986a) at Ohio State University states that the B-Nine SP/Cycocel 
combination was too good, resulting in plants being too short. "The combination stopped the 
plants dead in their tracks. Bract size was severely affected: they were very small and even 
crippled, in some cases. Flowering was very delayed. We are not recommending that you use the 
combination." 
 
CYCOCEL, -The Most Widely Used Growth Retardant on Poinsettias: Cycocel continues to 
be the most widely used chemical growth retardant on poinsettias (Tayama, 1986b). Foliar 
applications, rather than a drench to the growing media, are preferred. There are four important 
considerations: 1) Rate - Apply 1,500 ppm foliar spray (1 pint Cycocel in 10 gallons of water) to 
2,000 square feet of area. 2) Time of application - The first application of Cycocel should be 
when axillary shoots following the pinch are 11 to 2 inches long. 3) Repeat Applications - 



Effect of a Cycocel application lasts for about two weeks. Watch the shoot growth progress: For 
early pinched plants, several applications may be necessary. 4) Last Application Date - The last 
application should be made around October 15. Late applications may prevent bract size 
reaching full potential. 
 

Easter Lilies 
 
Bonzi regulates Easter Lily growth: Bonzi use on Easter lilies was permitted in 1986 under an 
Experimental Use Permit. Tests by Mike Luce of Sun Mums, Stuart, FL, on 'Nellie White' and 
'Ace' showed Bonzi was more effective on 'Ace' than on 'Nellie White' (Anon., 1986). Luce 
stated that Bonzi compares very well in terms of cost with Cycocel or B-Nine: "We need five to 
six applications of Cycocel to achieve the same results gained by one Bonzi application (on 
'Ace'). However, it would be nice to have the flexibility of more than one application, instead of 
putting a growth retardant on once and hoping that you haven't overdone it. Next time I use 
Bonzi, I will experiment with two applications, each at half the rate." 
 
Gianfagna and Wulster (1986) also reported that paclobutrazol (Bonzi) did not retard height of 
'Nellie White' Easter lilies treated at rates of 1, 2.5 or 5 mg a.i. in 250 ml as a soil drench or with 
5 mg a.i. as a foliar spray (25 ml/plant) when shoots were 1-14 cm in height. However, on 'Ace', 
paclobutrazol (Bonzi) at the 5 mg a.i. drench per pot was effective in reducing the height. Higher 
rates of paclobutrazol (10 or 20 mg in 100-m1 aliquots as a soil drench) produced somewhat 
shorter 'Ace' plants. Height reduction was not excessive at either of the higher concentrations, 
but stem lodging was observed at the 20 mg/pot rate. 'Ace' was also more sensitive to ancymidol 
(A-Rest) treatment than was 'Nellie White' 
 
Ancymidol, Propiconazol, Triadimefon And Mobay RSW 0411 Effects On Lily Height 
Compared (Wulster, etal, 1987): At high rates, the fungicides triadimefon and propiconazol 
reduced Easter Lily height. Neither tiradimefon or propiconazol were as effective as ancymidol 
or Mobay RSW0411 in reducing plant height. 
 

Freesia 
 
Chemical Growth Regulation By Bonzi Or A-Rest (Wulster, etal., 1986): This article presents 
cultural information on production of container-grown flowering freesia from cultivar selection, 
corm handling, planting, fertilizing, temperature, and growth regulation. The results of 
evaluation of two growth regulators, ancymidol (A-Rest) and paclobutrazol (Bonzi) as either a 
preplant corm soak or as a soil drench are reported. Both ancymidol and paclobutrazol applied as 
5 mg soil drench when shoots were 2-3 inches tall effectively controlled plant height (growth 
regulated plant heights were approximately 40-57% the height of the control plants). However, 
note that the use of these compounds increased production time by 10-12 days. "The use of 
growth regulators on freesia requires more refinement before reliable recommendations can be 
made." 
 
 
 
 



Literature cited: 
 
Anon. 1986. Growers report on BONZI (Easter lilies). Greenhouse Grower 4(7):116, July 
1986. 
 
Ball, Vic. 1987. Viewpoint. GrowerTalks 51(3):12, July 1987. 
 
Barrett, James E. 1987. Controlling poinsettia height with Bonzi: We can learn from our 
mistakes. Grower Talks 5(15):52-53, September 1987. 
 
Berghage, Robert and Royal Heins (Hort. Dept., Michigan St. Univ., East Lansing, MI 48824). 
1986. B-Nine and cycocel tank mix can be too effective. Greenhouse Grower 4(8):96,98,100, 
August 1986. 
 
Blau, Shamiran and Kurt Schekel. 1986. The influence of the growth retardant “Bonzi" on 
the growth and flowering of geraniums from plugs. WAFLORA Bulletin, November 1986, pp 
6-10. 
 
Chevron. 1986. Chevron introduces new chemicals. Greenhouse Grower 4(11):66, November 
1986. 
 
Gianfagna, T. J. and G. J. Wulster (Hort. Dept., Rutgers University, P.O. Box 231, New 
Brunswick, NJ 08903). 1986. Comparative effects of ancymidol and paclobutrazol on Easter 
lily. HortScience 21(3):463-464, June 1986. 
 
Hasek, R., R. Sciaroni, and G. Hickman. 1986. New growth regulator tested. Greenhouse 
Grower 4(2):52-53, February 1986. 
 
Hickman, Gary W. 1986. A new growth regulator for greenhouse plants. California 
Agriculture, Nov-Dec 1986, pp16-17. 
 
Larson, Roy A. and C. Beth Thorne. 1986. Your poinsettias don't have to be too tall. North 
Carolina Flower Growers Bulletin 30(4):1-6, August 1986. 
 
Larson, Roy A. 1987. Chemical control of floriculture crops keeps getting better. Ohio 
Florists' Association Bulletin 690:1-4, April 1987. 
 
LeCain, D.R., K.A. Schekel, and R.L. Wample. 1986. Growth-retarding effects of 
paclobutrazol on weeping fig. HortScience 21(5):1150-1152, October 1986. 
 
Lingren, Bill (Bonzi Product Manager, Zoecon Corp., Palo Alto, CA). 1986. Midwestern field 
reports on BONZI Grower Talks 50(3):121-126, July 1986. 
 
McDaniel, G. L. (Ornamental Hort. & landscape Design Dept, University of Tennessee, 
Knoxville 37901). 1986. New growth retardants...(Bonzi, Cutless, BAS-106). The Tennessee 
Flower Growers Newsletter 6(1):2-3, Jan/Feb 1986). 



 
Sterrett, J. P. (Weed Science Research, ARS, USDA, Frederick, MD 21701). 1985. 
Paclobutrazol: A promising growth inhibitor for injection into woody plants, J. Amer. Soc. 
Hort. Sci. 110(1):4-8. 
 
Tayama, Harry K. 1986. Bonzi use on poinsettias. Ohio State Flower Grower's Hotline No. 8, 
September 15, 1986. 
  
Tayama, Harry K. 1986a. B-Nine SP/cycocel combination use on poinsettias. Ohio State 
Flower Grower's Hotline No. 6, September 15, 1986. 
 
Tayama, Harry K. 1986b. Chemical growth retardant use on poinsettias. Ohio State Flower 
Grower's Hotline No 7, Sept. 15, 1986. 
 
Watson, M.R. 1987. Research on tree growth regulators has exciting implications for 
horticulture. American Nurseryman 166 (14):70-79, July 15, 1987. 
 
Wulster, George, Tom Gianfagna and Eunice Long (Hort. Dept., Rutgers University, New 
Brunswick, NJ 08903). 1986. Grow freesia as a container crop. Greenhouse Grower 4(7):94, 
97, 98, July 1986. 
 
Wulster, G.J., T.J. Gianfagna, and B.B. Clarke. 1987. Comparative effects of ancymidol, 
propiconazol, triadimefon, and Mobay RSW 0411 on lily height. HortScience 22(4):601-602, 
1987. 

 
Pesticide Use - Due to constantly changing laws and regulations, no liability for the suggested use of chemicals in 
this Newsletter is assumed by the ONW Newsletter. Pesticides should be applied according to label directions on the 
pesticide container.  
Permission to Reprint material appearing in the ONW Newsletter is granted with the request that you credit the 
source: Ornamentals Northwest Newsletter, date, volume, issue, page numbers. Do not excerpt or reprint in such a 
manner as to imply the author's endorsement or criticism of a product or concept.  
Nondiscrimination - The information in the Ornamentals Northwest Newsletter is provided with the understanding 
that no discrimination is intended and that listing of commercial products implies no endorsement by the authors. 
Criticism of products or equipment is neither intended nor implied.  
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