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Introduction:

For growth retardants to be effective, they must be able to enter the plant.  Growth retardants/regulators can enter the plant by being absorbed through the roots, by being absorbed through above ground plant parts such as leaves and stems, or directly through pores in the leaf and/or stem called stomata.  Different growth retardants enter the plant in different ways and at different rates.  Here, I outline ways that you can reduce growth retardant costs by decreasing the amount of chemical used, increasing the amount of chemical that gets into the plant, and/or decreasing labor costs associated with application.  In addition, I provide some general rules to simplify how to use this information.

Chemical Absorption:

B-9, Cycocel and Florel reportedly take longer to enter the plant than Bonzi and Sumagic.  For instance, B-9 and Cycocel are believed to require 3-4 hours to be completely absorbed by the plant when sprayed on foliage.  In contrast, Bonzi and Sumagic are reported to require 5-10 minutes to enter the plant when sprayed on stems and foliage.  Therefore, if you want to get more B-9 and Cycocel into the plant, you must allow the chemical to be wet on the leaf as long as possible up to 3-4 hours; plant leaves in most greenhouses dry in 5-15 minutes during the middle of the day. 
We conducted an experiment to determine how rewetting, temperature that the time of application, and humidity at the time of application affected the efficacy of spray applications of B-9, Cycocel, Sumagic, Bonzi, and A-Rest.  We found that:

1) Rewetting foliage the day after an application increased B-9, Bonzi and Sumagic efficacy.

2) Bonzi, Sumagic and B-9 efficacy increased as the temperature at the time of application decreased from 76 to 57oF.  A-Rest and Cycocel efficacy were not affected by temperature at application time.

3) Bonzi, Sumagic and B-9 efficacy increased as the humidity at the time of application increased from 15 to 40%.  Humidity at the time of application did not affect Cycocel or A-Rest efficacy.
These data were surprising as they do not agree with previous suggested times required to enter plants.  However, since this information was gained over three separate experiments in different locations we have a high amount of confidence in these findings.

What this suggests is that Bonzi, Sumagic and B-9 efficacy can be increased by applying them early in the morning when temperature and humidity are often lower.  In addition, Bonzi and B-9 efficacy can be increased by a rewetting treatment the next day.  In contrast, A-Rest and Cycocel efficacy is unaffected by the environment when they are applied.


In addition to the environmental data, we found that Cycocel and B-9 were most effective in controlling snapdragon, petunia, and zinnia stem elongation.  We also found that Bonzi and A-Rest were most effective in controlling red salvia, impatiens, and pansy stem elongation.  I believe tank mixes of each of the effective chemicals would give even greater responses and allow reduced rates (see below).
Tank Mixes:

In most cases, mixing two chemicals together gives you a stronger response than if you applied each chemical at the same dose one after the other if the chemicals have a similar mode of action.  When two chemicals mixed together magnify the response that each has on the plant, we say that they are acting synergistically.  Because, of this, when we apply tank mixes of two chemicals, we can reduce the concentration of each chemical and get the same effect.

We conducted an experiment assessing the impact of each of the common growth regulators on bedding plant stem elongation; data are forthcoming.  However, I suspect that tank mixes of effective chemicals would give strong control.  For instance, A-Rest + Bonzi tank mixes would theoretically give height control.
Drenches versus Sprays:

On chemicals that can be absorbed through the roots (Bonzi, Sumagic and Cycocel) you can typically apply half as much chemical (on a ppm basis) as a spray and still get the same effect.  In addition, the efficacy of drenches is typically longer than that of sprays.  Therefore, one way to reduce the amount of chemical and labor needed to control plant height is to drench plants instead of spraying plants.  However, since the drench application is usually a higher volume per plant than that of a spray application costs can increase unless the volume of the container a drench occurs is minimized (see below).
Early Liner dips/Drenches:

Applying drenches or dips to rooted cuttings or seedlings before they are transplanted into the final finishing container reduces the total volume of drench needed without greatly decreasing effect.  It also greatly decreases the labor associated with applying the first growth retardant application.  The only down side to this is that I suspect that there may be slower rooting in the finishing container.

Aside from reducing the total chemical needed to control height, I believe there is potential here for liner producers to sell prefinished liners – with PGR application already done.
General Rules:
1) Spray B-9, Bonzi and Sumagic first thing in the morning.

2) Wet floors if necessary to increase humidity to increase the amount of time that B-9, Bonzi and Sumagic are wet on a leaf.

3) Apply an early liner or plug dip or drench to eliminate one growth retardant drench or spray.

4) In general, you will use less total chemical and save on labor costs if you drench your crops as opposed to spray your crops.  This is especially the case with southern growers and/or any growers who grow outdoors.

5) When spraying, tank mixes reduce the total amount of chemical that is needed.
