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temperature dip produces the DIF effect. This is a 
good alternative to warm night/cool day temperature 
regimes since plant height is controlled without 
radically altering the natural daily temperature cycle. 

Temperature also affects the rate of plant 
development. Growth rate is a function of the 
Average Daily Temperature (ADT). When using DIF, 
be sure to calculate the ADT associated with the DIF 
treatment you use. As ADT increases, the rate of plant 
development increases (reducing crop time on the 
bench). Conversely, as ADT decreases, the rate of 
plant growth decreases. To calculate ADT, add (night 
temperature times the number of hours of the night 
period) plus (day temperature times the number of 
hours of the day period), and then divide this total by 
24 (the number of hours in the day). 

Light Quality 
The effect of end-of-day light quality on plant 
development is similar to the DIF effect. The ratio of red 
to far-red light (the photomorphogenic radiation) affects 
stretching and branching of many plant species. An 
increase in the end-of-day red light component results in 
plants with shorter internodes and more breaks. By 
comparison, an increase in the end-of-day far-red light 
component produces plants with longer internodes and 
less branching. Researchers are currently studying the 
use of end-of-day light and developing colored 
greenhouse films to control plant form. 

Thigmotropism 
Thigmotropism refers to a plant response to mechanical 
touch. Vibrating, shaking, or brushing a solid object 
over a plant induces this response. Plants regularly 
treated in this manner remain more compact than 
plants grown undisturbed. 

Low-Phosphorus Fertilization 
All plants need phosphorus to achieve normal growth 
and normal flower development. However, with many 
plant species, low-phosphorus fertilization can be used 
to control plant height without adversely affecting 
flowering and subsequent garden performance. 

Fertilizers with low phosphorus content, such as 20-1-20 
or 20-2-20, provide adequate phosphorus for growth and 
development but restrict stem elongation. As an 
alternative, no-phosphorus fertilizers such as 15-0-15 or 20-
0-20 can be alternately applied with moderate phosphorus 
fertilizers such as 15-5-15 to achieve the same effect. 

This technique is especially valuable on vegetable 
bedding plant species that cannot be treated with 

PGRs. For example, tomato height can be controlled 
with low phosphorus nutrition and the plants fully 
recover from the stress once in the field. Growers 
should beware that species vary in their tolerance to 
low phosphorus stress and that prolonged or extreme 
phosphorus deprivation may permanently impair the 
normal growth and flowering of certain plants. 

Exposure to Outdoor Growing 
Conditions 
Plants exposed to outdoor conditions through the use 
of technologies such as roll-out benches, hi-tech cold 
frames or similar technologies do not stretch as much 
as those produced exclusively in the greenhouse. 
Temperature, wind and vibration, and high light may 
all contribute to decreased stretching of crops 
produced under outdoor conditions. 

FORMULATING & APPLYING PGRS 

Recommended formulations vary with each product. 
Read the entire label and use the product according 
to directions. Measure the dosage accurately. Use only 
properly calibrated weighing and measuring devices.  

Note: Dosage recommendations for some PGRs are 
based on the concentration of the applied solution, 
while recommendations for other PGRs are based on 
total active ingredient (a.i.) per pot. 

Application Methods 
PGRs are usually applied either as sprays or drenches. 
The exceptions include bulb dips and soaks with lilies, 
pre-planting dips on rooted or unrooted cuttings and 
on plugs, pre-plant soil-surface sprays (PSS), gaseous 
fumigation (as per EthylBloc®) and the use of rooting 
hormones on woody and herbaceous cuttings. When 
using a PGR for the first time, treat a small group of 
plants and keep accurate records of the response and 
of the prevailing plant status, and environmental and 
physical conditions in the house. 

Many PGR products specify a single mode of 
application for the grower to use (e.g., B-Nine®, 
Fascination®, Florel® and Atrimmec® are used 
solely as sprays). Others give the grower a choice; for 
example, A-Rest®, Bonzi®, Cycocel®, Concise® and 
Sumagic® can be applied as drenches or sprays. In 
general, sprays require less labor and are more 
convenient for growers. The actual amount of active 
ingredient used with a spray may be more or less than 
with a drench depending on the PGR (e.g. Cycocel® 
uses considerably less a.i. with a spray, while Bonzi® 
and A-Rest® require less a.i. when applied as drenches). 
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Sprays require great care to achieve uniform coverage. 
Sequential, low concentration sprays produce the best 
quality crops. Drenches distribute the active 
ingredient more evenly within the plant, give better 
control, and are less likely to damage leaves. 

Applying Sprays 
• Use only on recently irrigated, turgid plants. 

• Observe the proper waiting period between PGR 
spray application and overhead irrigation - several 
hours (until dry) for B-Nine® and Cycocel®, 
while A-Rest®, Bonzi®, Concise® and Sumagic® 
are absorbed within minutes. 

• Do not use wetting agents with any of the PGRs 
listed in Tables D–2, D–3 and D–4 (see pages D.8, 
D.21, and D.28). Avoid the use of uptake 
enhancers. Spray adjuvants increase the risk of 
plant injury. 

• Use only properly functioning spray equipment 
and use only sprayers dedicated exclusively to PGR 
applications. 

• Avoid chemical waste. Place plants close together 
and cover the bench at recommended rates. 

• Sequential applications of A-Rest®, Bonzi®, 
Sumagic® and similar products at the lowest rate 
produce the best crop uniformity. 

Applying Drenches 
• Treat only plants with well-developed root systems. 

• Use only on recently irrigated pots containing a 
uniformly moist medium. 

• Apply recommended drench volumes in each pot 
(enough to uniformly wet the entire root system), 
roughly 2½ fl oz drench per qt of potting medium. 

• Avoid waste from excess dripping. 

• Make sure drench treatments are applied uniformly 
to the potting medium when multiple plants are 
in a single container such as a hanging basket. 

Directions for Mixing 
• Mix and use PGR solutions the same day. Do not 

store solutions (not even overnight). 

• Remember that the final volume of a mixed 
solution includes both water and PGR (i.e., a 16-
ounce per gallon solution contains 16 ounces of 
PGR and enough water to equal one gallon of 
solution). See Table D–16 on page D.59 for help 
in formulating small quantities or low rates. 

• Do not use additional spreader-stickers, unless 
specifically directed to do so by the label. (see 
“When Applying Sprays,” above). 

• Do not mix PGRs with pesticides or fertilizers. 

• Always read and follow label directions. 

Storage 
Store PGRs in tightly sealed containers placed in a 
cool, dry, dark location. Temperatures above 100–
120ºF and below freezing adversely affect the storage 
life of most PGR products. The storage life of 
Cycocel® and B-Nine® meet or exceed two years 
under proper storage conditions. A-Rest® lasts at least 
three years and Atrimmec® and Florel® brand 
Pistill® last indefinitely when stored properly. 

State Registrations 
The law requires all pesticide products to be registered 
in the state where they are to be used. Product 
registrations change from year to year. The 
information herein is accurate as of publication but is 
subject to change. For questions regarding product 
registration, use EPA Registration Numbers (see Table 
D–1 on page D.7) and contact the pesticide division 
in your state (see Appendix). See Table D–20 on page 
D.62 for EPA registration information for rooting 
compounds. 
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Specified Label Warnings 

When using the following compounds, heed the following warnings as specified on the label. 

• B-Nine® and Dazide®: Do not tank mix with copper-containing products and do not apply within 7 days 
(either before or after) applying copper-containing products, as burning of leaves may result. 

• Bonzi®, Downsize, Piccolo®, and Paczol®: Do not use on annual vinca or fibrous begonia. Do not reuse 
containers that previously held plants or soil treated with Piccolo. Do not use as a liner dip (plug dip) on 
begonia, pansy or vinca or on crops where the spread of root disease is a concern. 

• Cycocel® and Chlormequat E-Pro®: Test before using spray rates over 1500 ppm, as leaf damage may occur. 

• Florel®: Do not apply through any type of irrigation system. 

• Sumagic® and Concise®: Do not apply through any type of irrigation system. Heed warning about 
sensitive species. 

• Topflor®: Do not use on plugs of begonia, pansy, salvia or annual vinca. 

 

 

Table D–1: Common chemical names, EPA registration numbers, and re-entry intervals (REIs) for PGRs 
registered for use on greenhouse ornamentals. 
Trade Name Common chemical name EPA Registration No. REI* (hours) 
A-Rest® ancymidol 67690–2 12 

Atrimmec® dikegulac sodium 2217–776 12 

B-Nine® daminozide 400–478 24 

Bonzi® paclobutrazol 100–996 12 

Chlormequat E-Pro® chlormequat 81959–12 12 

Concise® uniconazole-p 62097–18–82917 12 

Configure N-(phenylmethyl)-1H-
purine-6-amine 

62097–19–82917 12 

Cycocel® chlormequat 241–74 12 

Dazide® daminozide 62097–17–82917 24 

Downsize paclobutrazol 80697–3–82866 12 

EthylBloc® 1-methyl-cyclopropene 71297–1 Vent 

Fascination® N-(phenylmethyl)-1H-
purine-6-amine and 
Gibberellins A4A7 

73049–41 4 

Florel® (Pistill Brand) ethephon 54705–8 48 

Florgib 4L® gibberellic acid 62097–1  

Fresco® N-(phenylmethyl)-1H-
purine-6-amine and 
Gibberellins A4A7 

62097–6 4 

GibGro® 4SL** gibberellic acid 55146–62 4 

Paczol® paclobutrazol 400–515 12 

Piccolo® paclobutrazol 62097–11 12 

ProGibb® T&O gibberellic acid 73049–11 12 

Sumagic® uniconazole-p 59639–37 12 

Topflor flurprimidol 67690–20 12 

 
* ReEntry Interval.  See labels for specific instructions. 

** GibGro is available in several formulations (5%, 10% and 20% powders, and a 4% liquid), each with a separate EPA registration 
number




