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Significance to Industry: Exilis Plus (Fine Americas, Inc., Walnut Creek, CA), a
cytokinin based plant growth regulator (PGR), was applied as a foliar spray to
determine its efficacy as a growth regulator and branching agent on vegetative
petunia plants. Doses from 10 to 160 ppm were applied 10-14 days after planting
and the plants were measured 5 weeks after spraying. The average plant height,
diameter and the number of flowers were measured and compared to control.
Exilis Plus at 80 ppm applied once restricted the plant width and increased the
number of flowers per plant for the non-free branching cultivar ‘Improved Charlie’.
Exilis Plus at 160 ppm applied twice restricted the plant width and increased the
plant height for the free branching cultivars ‘Red Fox Surprise White’ and ‘Red
Fox Surprise Blue Vein Improved‘. The free-branching cultivar ‘Red Fox Surprise
Red’ was affected less at all rates. Thus Exilis Plus can be used as a PGR on
petunias.
Nature of Work: Petunias are an important ornamental crop. Producers want to
grow them in high density groups which necessitates the use of PGRs to control
their height and width. From a production standpoint, a high quality plant is one
that is not stretched, is well branched, has plentiful flowers, and is narrow enough
to minimize entanglement with its neighbors and allow for dense packing on
delivery trucks. Current anti-gibberellin based PGRs can control the height of
petunias, but may delay flowering and do not improve branching. Plant growth
regulators with other modes of action are being studied to determine their
efficacy on controlling the growth of petunias. Exilis Plus is a cytokinin based
PGR which contains the synthetic cytokinin Benzyladednine. Cytokinins are
known to increase cell division (Hartmann 2002) and favor shoot formation
(Leclerc 2006). Exilis Plus is currently labeled for use in apple production to thin
fruits and to increase fruit size. In this experiment Exilis Plus was used as a foliar
spray to determine its effects on decreasing the width of and increasing the
branching of petunia plants.
Experiment one examined the effect of Exilis Plus on a non-free branching
vegetative petunia cultivar called 'Improved Charlie'. Commercially available
plugs (105 cell, with a cell size of 4 x 3 x 3.5 cm) of 'Improved Charlie' vegetative
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petunia were transplanted into 750-mL (12-cm diameter) round, plastic
containers on 20 Feb. 2003. The root substrate was Berger® BM6 (Berger Peat
Moss, St. Modeste, Quebec, Canada), which contains 75 to 80% Canadian
sphagnum peat and 20 to 25% perlite. Plants were fertigated with 150 mg.L-1 N
from Excel® 15-5-15 Cal-Mag (Scotts, Marysville, OH) (15N-2.1P-12.5K).
Greenhouse temperature day/night set points were 24/18oC (75/65oF) and the
plants were grown under natural daylength. Exilis Plus was sprayed at the rate of
10, 20, 40, 80, or 160 ppm on 1 March. Untreated controls were included. The
experiment was a completely randomized design with 5 single-plant replications
of the six treatments. Plant diameter (measured at the widest dimension, turned
90o, and averaged), total plant height (measured from the pot rim to the
uppermost part of the inflorescence), and shoot number were recorded on 15
Apr. In this experiment, there was also one treatment of a tank mix of 160 ppm
Exilis Plus and 40 ppm Piccolo (Fine Americas, Inc., Walnut Creek, CA).
Experiment two examined the effect of Exilis Plus on free branching vegetative
petunia cultivars ‘Red Fox Surprise White’, ‘Red Fox Surprise Red’, and ‘Red Fox
Surprise Blue Vein Improved‘. Commercially available plugs (102 hex cell, with a
cell edge size of 3.2cm and depth of 4.3cm) of each cultivar were transplanted
into 5” round plastic azalea pots on 23 Feb. 2007. The root substrate, fertilizer,
and temperatures were the same as the above experiment and the plants were
grown under natural daylength. Exilis Plus was sprayed at rates of 10, 20, 40, 80,
and 160 ppm on 9 March on 2 complete sets of plants. On 27 March, one set of
the plants was given a second application at the same rates. Untreated controls
were included. The experiment was a completely randomized design with 5
single-plant replications of the six treatments. Plant diameter (measured at the
widest dimension, turned 90o, and averaged), and total plant height (measured
from the top of the media to the uppermost part of the inflorescence) were
recorded on 17 Apr.
Results and Discussion: The application of Exilis Plus to ‘Improved Charlie’
resulted in darker green foliage and an improvement of the ratio of flowers to
foliage (Figure 1). With more flowers, the plants had a better appearance. The
160 ppm spray resulted in a slight amount of phytotoxicity (Figure 2) that was
temporary in nature. Plant height was taller with the application of 20 to 40 ppm
Exilis Plus than the height of the untreated control. The greater height was most
likely a result of the smaller branches having an upward orientation, while the
untreated plants had extensive stretch which made the branches fall down under
their own weight. All spray rates of Exilis Plus resulted in smaller plant diameters,
with the smallest occurring with 80 ppm. The number of shoots produced was
greatest with Exilis Plus rates of 20 to 80 ppm. There appears to be a saturation
point with ‘Improved Charlie’ because the number of shoots produced with 160
ppm Exilis Plus was similar to the untreated control. The addition of Piccolo (40
ppm) to Exilis Plus (160 ppm) resulted in very compact plants that were still
covered with flowers (Figure 3). This provides some insight into the potential of
PGR tank mixes of anti-gibberellin PGRs and Exilis Plus.
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The application of Exilis Plus to ‘Red Fox Surprise White’, ‘Red Fox Surprise
Red’, and ‘Red Fox Surprise Blue Vein Improved’ had cultivar-specific results.
The ‘Red Fox Surprise White’ and ‘Red Fox Surprise Blue Vein Improved’
cultivars had noticeably smaller average diameters (Table 2.), and were
noticeably taller (Table 1.) at higher rates of Exilis. The taller plants were not,
however, stretched. They were instead tightly branched and well filled out. The
treated plants were more cone-shaped and tighter than the non-treated controls
which were more rounded (Figure 4). The flowers on the treated plants were also
more densely placed resulting in more attractive (tighter) plants. The ‘Red Fox
Surprise Red’ cultivar had statistically similar results but they were visually less
apparent. Overall, the ‘Red Fox Surprise Red’ plants were less compact than the
‘Red Fox Surprise Blue Vein Improved‘ and ‘Red Fox Surprise White’ plants. The
plants that were sprayed twice showed greater affects than the plants sprayed
only once (Figure 5). The highest rates of Exilis Plus (160 ppm) resulted in the
narrowest diameters, but 80 ppm was also effective. The heights were from 9%
to 20% taller than the control and the average diameters were from 6 to 28%
narrower, depending on cultivar.
Overall, Exilis Plus is effective in controlling petunia size. The most effective
dosages vary based on the branching nature of the petunia cultivar and the
overall results are cultivar dependent. In general, Exilis Plus results in narrower,
tighter, more highly branched plants and flower number is increased. The plants
also tend to be taller than the control. This is not due to stretching but rather to
an increase in the number of upright branches. These experiments provide
support for the potential commercial uses of Exilis Plus as part of a height control
program in commercial petunia production. Further work is required to determine
suitable applications and suitable PGR tank mixes.
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Table 1. Change in mean height of petunias with increasing rates and
applications of Exilis Plus
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Table 2. Change in mean diameter of petunias with increasing rates and
applications of Exilis Plus
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Figure 1. Top views of control, 10, 20, 40, 80, 160 ppm Exilis Plus on ‘Improved
Charlie’ petunia

Figure 2. Slight phytotoxicity of 160 ppm Exilis Plus on ‘Improved Charlie’
petunia appears as yellowish spots near the leaf tips of new foliage.
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Figure 3. Top views of control and 160 ppm Exilis Plus and 40 ppm Piccolo on
‘Improved Charlie’ petunia.

Figure 4. Side and top views of control and 2 applications of 160 ppm Exilis Plus
on (top) ‘Red Fox Surprise Blue Vein Improved’, (middle) ‘Red Fox Surprise Red
, and (bottom) ‘Red Fox Surprise White’ petunias.
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Figure 5. Side views of control, 1application of 160 ppm Exilis Plus and 2
applications of 160 ppm Exilis Plus on (top) ‘Red Fox Surprise Blue Vein
Improved’, (middle) ‘Red Fox Surprise Red, and (bottom) ‘Red Fox Surprise
White’ petunias.
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