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Abstract
An experiment was conducted to determine the effects of several widely used plant growth retardants on plant size and fl owering of 
Achillea × ‘Coronation Gold’. Plants in 10 cm (4 in) pots were grown in a greenhouse and treated with B-Nine at 0, 2550, 5100, or 
7650 ppm; Cycocel at 0, 767, 1534, or 2301 ppm; B-Nine/Cycocel at 0, 1275/1534, 2550/1534, or 3825/1534 ppm; Sumagic at 0, 11, 22, 
33, 44, or 55 ppm; Bonzi at 0, 32, 64, 96, 128, or 160 ppm; or Cutless at 0, 40, 80, or 120 ppm as a spray 1 week after vernalization. 
B-Nine, Cycocel, B-Nine/Cycocel, Sumagic, Bonzi, and Cutless reduced shoot height and growth index by 36 and 26%, 39 and 27%, 
61 and 41%, 75 and 52%, 52 and 36%, and 75 and 51%, respectively, with the highest rate of each. B-Nine, Cycocel, B-Nine/Cycocel, 
and Sumagic, but not Bonzi or Cutless, increased the number of days to open infl orescence by 3–5 days with increasing rate. Sumagic, 
Bonzi, and Cutless reduced infl orescence diameter by up to 15, 18, and 14%, respectively but not B-Nine, Cycocel, or B-Nine/Cycocel. 
The highest quality ratings of 2.8 to 3.0 were found with B-Nine/Cycocel at 3825/1534 ppm, Sumagic at 22 and 33 ppm, and Bonzi at 
64 ppm. Differences between the results in this study and earlier studies implicate the possible impact of differences in experimental 
environments, container size, or stage of development when the plant growth retardant treatments were applied.

Index words: pot plant, plant growth regulator, yarrow, herbaceous perennial.

Growth regulators used in this study: B-Nine (daminozide) [butanedioic acid mono (2,2-dimethylhydrazide)], Bonzi (paclobutrazol) 
[(αR,βR)-rel-β-[(4-chlorophenyl)methyl]-α-(1,1-dimethylethyl)-1H-1,2,4-triazole-1-ethanol], Cutless (f lurprimidol) [α-(1-
methylethyl)-α- [4-(trifl uoromethyoxy)phenyl]-5- pyrimidinemethanol], Cycocel (chloromequat) [(2-chloroethyl) trimethylammonium 
chloride], and Sumagic (uniconazole-P) [(E)(S)-1(4-chlorophenyl)4,4-dimethyl-2(1,2,4-triazol-1-yl) pent-1-ene-3-01].

Species used in this study: ‘Coronation Gold’ yarrow (Achillea fi lipendulina Lam. × Achillea clypeolata Sibth. & Sm. ‘Coronation 
Gold’).

Signifi cance to the Nursery Industry
‘Coronation Gold’ achillea is a popular herbaceous pe-

rennial that is considered by many the best of the Achillea 
fi lipendulina hybrids. It is widely grown in nursery and 
greenhouse settings and has been investigated as a possible 
fl owering potted crop for greenhouse production. However, it 
naturally grows too tall to be aesthetically attractive in small 
containers. This study found that increasing application rates 
of B-Nine, Cycocel, B-Nine/Cycocel, Sumagic, Bonzi, and 
Cutless reduced shoot height and plant size but Sumagic, 
Bonzi, and Cutless reduced infl orescence size by 14 to 18% 
and B-Nine, Cycocel, B-Nine/Cycocel increased time to fi rst 
open infl orescence by 3–5 days. The highest quality ratings 
were found with B-Nine/Cycocel at 3825/1534 ppm, Sum-
agic at 22 and 33 ppm, and Bonzi at 64 ppm. These results 
give growers options for choosing a plant growth retardant 
and rate effective on ‘Coronation Gold’ achillea. However, 
differences between the results of this study and earlier 
studies highlight the impact of differences in environments, 
container size, and possible differences in the stage of devel-
opment when plant growth retardants are applied.

Introduction
Herbaceous perennials have become popular crops for 

forcing in containers in nurseries and greenhouses (4, 7, 11, 
15). However, many herbaceous perennials grow vigorously 
under optimum conditions and often grow too tall for small 
size containers. A consumer’s perception of product quality 

and willingness to purchase are related to plant size. A bal-
ance between container size and plant size is necessary to 
achieve that perceived quality. To achieve the proper plant 
size and improve product quality, much work has been done 
on the effects of plant growth retardants on herbaceous pe-
rennials (5, 6, 8, 9, 10, 11, 12, 14, 18).

Achillea × ‘Coronation Gold’ was developed by R.B. Pole 
of Lye End Nursery in southern England and was fi rst offered 
in 1953 to commemorate the coronation of Elizabeth II (20). 
This Achillea fi lipendulina ×clypeolata hybrid produces fl at 
infl orescences, 7.6 cm (3 in) to 10 cm (4 in) across, and com-
posed of golden yellow fl orets. In a garden, it may grow 0.8 m 
(2.5 ft) to 0.9 m (3ft) tall and has fi nely dissected, gray-green, 
aromatic foliage. Several different species and cultivars have 
been investigated for their cultural requirements as pot crops, 
including ‘Coronation Gold’ achillea (13).

Achillea fi lipendulina ‘Cloth of Gold’ had an obligate 
requirement for long photoperiods and for vernalization to 
fl ower, but must attain a minimum age or number of leaves 
(nodes) to be responsive to fl ower-induction treatments (2, 
3). Achillea × ‘Moonshine’, Achillea × ‘Anthea’, and several 
Achillea millefolium cultivars had an obligate requirement for 
long photoperiods but a facultative requirement for vernal-
ization to fl ower (4). Achillea × ‘Coronation Gold’ fl owered 
fastest when provided at least a 16 hr photoperiod or 4 hr 
night-interrupted lighting while vernalization resulted in 
an increase in the number of lateral shoots in greenhouse 
production (13). Application of night-interrupted lighting 
to ‘Coronation Gold’ achillea grown outdoors in a nursery 
setting accelerated fl owering by 2–12 days (7).

Nausieda et al. (13) recommended a plant growth retar-
dant for tall-growing achillea species and cultivars and in 
a preliminary experiment on Achillea millefolium ‘Summer 

1Received for publication April 2, 2007; in revised form August 9, 2007.
2Associate Professor. <kessljr@auburn.edu>.
3Professor. <keevegj@auburn.edu>.

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-07-19 via free access



25J. Environ. Hort. 26(1):24–28. March 2008

Pastels’ found that A-Rest, B-Nine, and Sumagic were ef-
fective but not Cycocel or Bonzi though methods and rates 
tested were not reported. Latimer (12) reporter that plant 
growth retardants should be applied to perennials about 2 
weeks after transplanting plugs in the spring and, for over-
wintered material, when new growth is 2.5 cm (1 in) to 7.6 
cm (3 in) long. Re-application may be required every 2 to 
4 weeks depending on the species and geographic location. 
In a plant growth retardant summary chart, Latimer (9, 10) 
reported that Achillea × ‘Moonshine’ responded to four ap-
plications of B-Nine at 5000 ppm, one application of Bonzi at 
240 ppm, or one application of Sumagic at 60 ppm, Achillea 
millefolium ‘Summer Pastels’ responded to four applications 
of B-Nine at 5000 ppm, one application of Bonzi at 120 ppm 
or 30 ppm in four applications, one application of Cycocel 
at 4000 ppm, or one application of Sumagic at 60 ppm (9), 
and Achillea millefolium ‘Paprika’ responded to multiple ap-
plications of B-Nine at 5000 ppm, one application of B-Nine/
Cycocel at 5000/1500 ppm, or one application of Sumagic 
at 15 ppm (10), but details on treatments and methods were 
not reported. Yet, when four species and cultivars of Achillea 
were examined, Achillea × ‘Coronation Gold’ and Achillea 
millefolium ‘Paprika’ responded to 15 ppm Sumagic or less 
while Achillea × ‘Moonshine’ and Achillea millefolium 
‘Summer Pastels’ showed no growth reductions when treated 
with 60 ppm Sumagic (8). Vršek et al. (19) treated Achillea 
fi lipendulina with 0.3% (3000 ppm) or 0.5% (5000 ppm) Alar 
85 (85% daminozide) two or four times and found no effect 
on plant height in 1993 or 1994 or number of shoots in 1993 
but the largest number of shoots occurred in 1994 with four 
applications at 0.3%. Plant diameter was reduced in both 
years by 0.5% Alar 85 applied two or four times. Number 
of infl orescences was highest after two applications of 0.3% 
Alar 85 in 1993 but not different in 1994. Burnett et al. (1) 
applied B-Nine at 2500, 5000, or 7500 ppm; Bonzi at 33, 66, 
or 99 ppm; Cutless at 50, 100, or 150 ppm; or Pistill at 500 
or 1000 ppm to Achillea × ‘Coronation Gold’ in a nursery 
setting over 2 years. The largest plant size reductions were 
found with Bonzi at 99 ppm and Cutless at 150 ppm. B-Nine 
at 7500 ppm provided good growth suppression in 1998 but 
much less in 1999. Pistill suppressed growth but was the only 
plant growth retardant to delay fl owering while Bonzi and 
Cutless accelerated fl owering. The objective of this study was 
to examine the effects of several widely used plant growth 
retardants on plant size and fl owering of Achillea × ‘Corona-
tion Gold’ when grown in small containers.

Materials and Methods
Offsets of Achillea × ‘Coronation Gold’ were removed 

from vegetative stock plants on October 16, 1996, and stuck 
in 36-cell fl ats [6.0 cm deep (2.4 in), 110 cm3 per cell (6.7 
in3)] containing germinating medium (Fafard Super fi ne 
Germinating Mix, Conrad Fafard, Anderson, SC). Offsets 
were rooted under intermittent mist propagation set initially 
to 5 sec on every 5 min from 8:00 am to 5:00 pm in a shaded, 
glass covered greenhouse under natural photoperiods. Ad-
justments for changing environmental conditions were made 
to the mist intervals as needed to maintain turgid foliage. 
Bottom heat was provided at 29.4C (85F) during propagation 
using electric heating mats. Rooted offsets were removed 
from mist on November 4, 1996, and placed in a plastic 
covered greenhouse with a heating set point of 18.3C (65F) 
and ventilation began at 25.6C (78F).

Offsets were transplanted to 10 cm (4 in) square plastic 
pots [8.3 cm deep (3.3 in), 485 cm3 per pot (29.6 in3)] contain-
ing growing medium (Fafard Mix No. 4-P, Conrad Fafard) 
on November 16, 1996, and initially spaced pot-to-pot on a 
greenhouse bench. Fertilization began when plants had roots 
to the sides and bottom of the pot and was applied at 150 
ppm of N using a 20N–4.4P–16.6K (Pro Sol 20–10–20, Frit 
Industries, Ozark, AL) fertilizer with one water application 
per week to prevent soluble salts buildup. Plants were watered 
or fertilized when the medium appeared dry, but before plants 
wilted. All plants were placed in a walk-in cooler on January 
5, 1997, at 4.4C (40F) for vernalization. While in the cooler, 
water was applied as needed and incandescent light was 
provided at a minimum of 10 fc for 24 hr per day.

On March 7, 1997, after 8 weeks and 5 days of vernaliza-
tion, plants were placed in a glass covered greenhouse with 
a heating set point of 18.3C (65F) and ventilation began at 
25.6C (78F). Plants were provided a long-day photoperiod 
from the time of removal from vernalization until the end of 
the experiment by lighting from 10:00 pm to 2:00 am using 
a minimum of 10 fc from incandescent lamps. Plants were 
spaced on greenhouse benches 22.9 cm (9 in) from the center 
of one pot to another pot. Plant growth retardant treatments 
consisted of one spray application of B-Nine at 0, 2550, 5100, 
or 7650 ppm; Cycocel at 0, 767, 1534, or 2301 ppm; B-Nine/
Cycocel at 0, 1275/1534, 2550/1534, or 3825/1534 ppm; 
Sumagic at 0, 11, 22, 33, 44, or 55 ppm; Bonzi at 0, 32, 64, 
96, 128, or 160 ppm; and Cutless at 0, 40, 80, or 120 ppm. 
Treatments were applied on March 14, 1997, [27.2C (81F) 
and 70% relative humidity] . Spray treatments were applied 
uniformly at a rate of 0.2 liter/m2 (equivalent to 2 qt/100 ft2) 
using a pressurized CO2 sprayer with a fl at spray nozzle (XR 
TeeJet 8003 VK, Bellspray, Inc., Opelousas, LA) calibrated 
at 138 kPa (20 psi).

Data recorded at the time of the fi rst open infl orescence 
was the date, shoot height, growth index [GI = (height + 
widest width + width 90°) / 3], infl orescence width at the 
widest point, and a market quality rating consisting of 1 = 
poor, unsalable; 2 = average, salable; 3 = good, salable; or 4 
= excellent. Open infl orescence was when three-quarters of 
the fl orets in an infl orescence showed yellow color.

The experiment was a randomized complete block design 
with nine single-pot replications per treatment. Each growth 
retardant was analyzed separately. Quantitative responses 
were analyzed using PROC MIXED in PC-SAS (SAS Insti-
tute, Cary, NC). Response to growth retardant rate was deter-
mined using linear and quadratic orthogonal polynomials (P 
= 0.05). Quality ratings were analyzed as ordinal responses 
(17). Mean separation of quality ratings were determined 
using t-tests, P = 0.05, from PROC GLIMMIX (16).

Results and Discussion
Increasing B-Nine rates resulted in a linear decrease in 

shoot height (SH) and growth index (GI), a linear increase 
in the number of days to fi rst open infl orescence (DTI), but 
had no effect on infl orescence diameter (ID) or quality rating 
(QR) of ‘Coronation Gold’ achillea (Table 1). The highest B-
Nine rate reduced SH by 36% and GI by 26% but increased 
DTI by 5 days when compared to the controls. Despite large 
reductions in plant size, quality ratings were not affected. 
Vršek et al. (19) treated Achillea fi lipendulina with 3000 or 
5000 ppm Alar 85, which contains the same active ingredient 
as B-Nine, two or four times and found no effect on shoot 
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height. However, plants in their study plants were potted in 
April and data were not collected until September, possibly 
allowing treated plants to out-grown the Alar effects. Burnett 
et al. (1) likewise did not fi nd a difference in shoot height 
of ‘Coronation Gold’ achillea in 1998 using B-Nine rates 
comparable to those used in this study, but shoot height re-
ductions were found in 1999. Unlike in this study, Burnett et 
al. (1) found no difference in DTI in either years but like this 
study, B-Nine did not impact QR. Differences between the 
two studies may be attributed to different growing environ-
ments (nursery versus greenhouse), different container sizes, 
and possibly differences in the stage of plant development 
when the treatments were applied.

Similar to B-Nine, increasing rates of Cycocel resulted 
in a linear decrease in SH and GI, a linear increase in DTI, 
but no effect on ID of ‘Coronation Gold’ achillea (Table 1). 
Unlike B-Nine however, Cycocel did impact QR. The highest 
Cycocel rate reduced SH by 39% and GI by 27% but increased 
DTI by 3 days when compared to the controls. Cycocel was 
only slightly more effective in reducing plant size of ‘Corona-
tion Gold’ achillea when compared to B-Nine but 2301 ppm 
Cycocel resulted in a higher QR than other rates. Nausieda 
et al. (13) reported that Cycocel was ineffective on Achillea 
millefolium ‘Summer Pastels’ though the rates tested were 
not reported. However, Latimer (9) reported that Achillea 
millefolium ‘Summer Pastels’ responded to one application of 

Table 1. Response of Achillea × ‘Coronation Gold’ to spray applications of plant growth retardants.

Growth  Shoot Growth Infl orescence Quality Days to fi rst open
retardant ppm height (cm) indexz diameter (cm) ratingy infl orescence

B-Nine 0 48.2 28.0 5.2 2.0ns x 39
  2550 41.8 26.1 5.1 2.0 40
  5100 39.8 24.9 5.1 2.0 41
  7650 31.0 20.6 5.0 2.1 44

 Signifi cancew  L*** L*** NS  L**

Cycocel 0 49.1 28.6 5.2 2.0b 38
  767 40.8 24.6 5.1 2.0b 40
  1534 37.6 24.4 5.0 2.2b 41
  2301 30.0 20.9 4.9 2.7a 41

 Signifi cance  L*** L*** NS  L*

B-Nine + Cycocel 0 47.9 27.9 5.3 2.0b 39
  1275/1534 32.3 22.0 5.2 2.1b 40
  2550/1534 27.0 19.8 5.1 2.4ab 43
  3825/1534 18.7 16.4 4.9 2.8a 44

 Signifi cance  L*** L*** NS  L***

Sumagic 0 47.6 27.8 5.4 2.0b 39
  11 30.1 21.1 5.3 2.6ab 39
  22 20.5 17.5 4.7 3.0a 42
  33 17.7 16.1 4.7 2.9a 42
  44 12.3 13.6 4.6 2.3b 42
  55 11.9 13.4 4.6 2.3b 43

 Signifi cance  Q*** Q*** L***  L***

Bonzi 0 48.4 28.6 5.6 2.0c 40
  32 29.5 20.5 4.9 2.6ab 41
  64 26.0 19.0 4.7 2.9a 41
  96 26.3 18.5 4.7 2.4abc 40
  128 25.6 18.8 4.6 2.3bc 41
  160 23.1 18.2 4.6 2.2bc 42

 Signifi cance  Q*** Q*** L***  NS

Cutless 0 45.2 28.0 5.0 2.0b 40
  40 16.1 15.2 4.5 2.6a 41
  80 13.4 14.3 4.5 2.4a 42
  120 11.3 13.8 4.3 2.0b 43

 Signifi cance  Q*** Q*** L*  NS

zGrowth index = (height + widest width + width 90°) / 3; in cm.
yQuality rating: 1 = poor, unsalable; 2 = average, salable; 3 = good, salable; or 4 = excellent.
xMean separation for quality ratings in columns using main effect t-tests, P = 0.05, from PROC GLIMMIX ns = non-signifi cant.
wNon-signifi cant (NS) or signifi cant linear (L) or quadratic (Q) trend at P = 0.05 (*), 0.01 (**), or 0.001 (***).
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Cycocel at 4000 ppm but details on treatments and methods 
were not reported. In this study, ‘Coronation Gold’ achillea 
responded to about half the rate used by Latimer (9) with a 
linear reduction in SH and GI and an improvement in QR 
at the highest rate.

The combinations of B-Nine and Cycocel resulted in a 
linear decrease in SH and GI, a linear increase in DTI, but 
had no effect on ID with increasing rates in ‘Coronation 
Gold’ achillea (Table 1). Like Cycocel alone but unlike B-
Nine alone, B-Nine/Cycocel did impact QR. The highest B-
Nine/Cycocel rate reduced SH by 61% and GI by 41% when 
compared to the controls, a 25 and 22% larger reduction in 
SH and a 15 and 14% larger reduction in GI than the highest 
rates of B-Nine and Cycocel alone, respectively. However, 
the highest B-Nine/Cycocel rate increased DTI by 5 days 
when compared to the controls, the same as B-Nine alone 
but 2 days less than for Cycocel alone. Quality rating was 
highest at the highest rates of B-Nine/Cycocel but similar to 
plants treated with 2550/1534 ppm of B-Nine/Cycocel and 
approximately equal to the rating observed at the highest 
rate of Cycocel alone. Latimer (10) reported that Achillea 
millefolium ‘Paprika’ responded to one application of B-
Nine/Cycocel at 5000/1500 ppm but details on treatments 
and methods were not reported. This rate was higher than 
the highest rate used here and may indicate that further in-
vestigation into B-Nine/Cycocel application to ‘Coronation 
Gold’ achillea in needed.

Increasing Sumagic rates resulted in a quadratic decrease 
in SH and GI, a linear decrease in ID, a linear increase in 
DTI, and impacted QR in ‘Coronation Gold’ achillea (Table 
1). The highest Sumagic rate reduced SH by 75% and GI 
by 52% but increased DTI by 4 days when compared to the 
controls. Sumagic at the highest rate resulted in an 14 and 
11% larger reduction in SH and GI than the highest rates of 
B-Nine/Cycocel, a 39 and 26% larger reduction in SH and 
GI than B-Nine alone, and a 39 and 27% larger reduction in 
SH and GI than Cycocel alone, respectively. The highest QR 
occurred at 22 and 33 ppm Sumagic. Though similar to plants 
treated with 11 ppm Sumagic, it was a 1 unit increase when 
compared to the control and the only treatments averaging 
good and salable. Shoot height was 17.7 and 20.5 cm when 
treated with 22 or 33 ppm Sumagic, respectively, which is 2.1 
and 2.5 times the height of the pots. However, the highest rate 
of Sumagic resulted in a 15% reduction in ID when compared 
to the controls unlike B-Nine, Cycocel, or B-Nine/Cycocel. 
Latimer (8) reported that when four species and cultivars of 
Achillea were examined, Achillea × ‘Coronation Gold’ and 
Achillea millefolium ‘Paprika’ responded to 15 ppm Sumagic 
or less while Achillea × ‘Moonshine’ and Achillea millefolium 
‘Summer Pastels’ showed no growth reductions when treated 
with 60 ppm Sumagic. In this study, ‘Coronation Gold’ achil-
lea had the highest QR at 22 and 33 ppm Sumagic which may 
indicate that further investigation into Sumagic application 
to ‘Coronation Gold’ achillea is needed.

Increasing Bonzi rates resulted in a quadratic decrease 
in SH and GI, a linear decrease in ID, and impacted QR 
but not DTI in ‘Coronation Gold’ achillea (Table 1). The 
highest Bonzi rate reduced SH by 52% and GI by 36% but 
decreased ID by 18% when compared to the controls. Across 
all plant growth retardant rates, Bonzi at 2.9 times the rates 
of Sumagic resulted in a 23 and 16% smaller reduction in 
SH and GI, respectively, and a 3% larger reduction in ID 
than Sumagic. Across all rates, Bonzi also resulted in a 16 

and 10% larger reduction in SH and GI, respectively, than 
B-Nine alone and a 13 and 9% larger reduction in SH and 
GI, respectively, than Cycocel alone while B-Nine/Cycocel 
resulted in a 9 and 5% larger reduction in SH and GI, re-
spectively, than Bonzi. The highest QR occurred at 64 ppm 
Bonzi. Though similar to plants treated with 32 or 96 ppm 
Bonzi, it was a 0.9 unit increase when compared to the con-
trol and comparable to the best QR for Sumagic. Burnett et 
al. (1) found a decrease in shoot height of ‘Coronation Gold’ 
achillea in 1998 and 1999 using 33, 66, or 99 ppm Bonzi 
and a small change in DTI in 1998 but not in 1999. Again, 
differences in experimental conditions may account for the 
small differences with this study.

Increasing Cutless rates resulted in a sharp quadratic de-
crease in SH and GI, a linear decrease in ID, and impacted 
QR without affecting DTI (Table 1). The highest Cutless 
rate reduced SH by 75% and GI by 51% but decreased ID 
by 14% when compared to the controls. Across all plant 
growth retardant rates, Cutless resulted in a 23 and 15% 
smaller reduction in SH and GI, respectively, than Bonzi, 
a 14 and 10% smaller reduction in SH and GI, respectively, 
than B-Nine/Cycocel, a 39 and 25% smaller reduction in 
SH and GI, respectively, than B-Nine, and a 36 and 24% 
smaller reduction in SH and GI, respectively, than Cycocel 
but was comparable to Sumagic. The highest QR occurred 
at 40 and 80 ppm Cutless, a 0.6 and 0.4 unit increase when 
compared to the control, respectively. These QR are lower 
than the highest QR for Bonzi or Sumagic and refl ect the 
larger reduction in plant size observed at even the lowest 
rate of Cutless. This implies that future work with Cutless on 
‘Coronation Gold’ achillea should examine a lower, broader 
range of rates to elucidate an optimum rate range for the best 
quality product. Burnett et al. (1) found a decrease in shoot 
height of ‘Coronation Gold’ achillea in 1998 and 1999 using 
50, 100, or 150 ppm Cutless and a small change in DTI in 
1998 but not in 1999. However, the difference in the amount 
of shoot suppression in the two studies is striking. In this 
study, the highest Cutless rate (120 ppm) reduced SH by 75% 
when compared to the controls while Burnett et al. (1) found 
a reduction of 23% at DTI in 1998 and a reduction of 47 and 
54% at 28 days and 42 days, respectively, after treatment 
between 150 ppm Cutless and the control.

Increasing application rates of the fi ve plant growth retar-
dants used in this study resulted in decreases in SH and GI 
and improvements in QR by all except B-Nine alone. B-Nine, 
Cycocel, B-Nine/Cycocel, and Sumagic increased DTI and 
Sumagic, Bonzi, and Cutless decreased ID. Quality ratings 
ranging from 2.8 to 3.0 were found for B-Nine/Cycocel at 
3825/1534 ppm, Sumagic at 22 and 33 ppm, and Bonzi at 
64 ppm. Differences between the results in this study and 
earlier studies implicate the possible impact of differences 
in experimental environments, container size, or stage of 
development when plant growth retardant treatments were 
applied.
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