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ABSTRACT 
 

The Wild aster (Felicia aethiopica) was identified as a potential flowering potted plant due to its 

suitability to be grown in containers and its flowering period. However, the plant is naturally too 

tall for pot production. The plant growth retardant Cycocel® was selected as a possible means 

of controlling its growth habit. Plants were tested with five different concentrations (control, 800, 

1 000, 1 250 and 1 500 ppm) applied as a foliar spray. Plants were cut back to 10 cm in height 

before the first application of Cycocel® was applied. The second application was applied 3 

weeks later. After the first application, it was observed that all concentrations showed signs of 

leaf yellowing (chlorosis). The degree of yellowing increased with each concentration. The 800 

ppm concentration produced shorter plants than the control. Although there were significant 

differences in plant width in week 8 and 10, Cycocel ® had no effect on reducing plant width in 

relation to the control.  Cycocel® showed a positive effect on lateral branching and flower bud 

development towards the end of the experiment. The control was rated the most compact out of 

the 5 concentrations, but this is a result of the parameters set to measure each plant’s 

compactness.  
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INTRODUCTION 
 

Felicia is a genus composed of annual or perennial shrublets or herbs belonging to the 

Asteraceae family (Manning, 2007). Native to Africa, most species are found in the south-



 
 
 
 

western Cape, South Africa (Pienaar, 2000). Felicia species produce daisy flowers in various 

colours (Pienaar, 2000). Felicia aethiopica, commonly known as the Wild aster, occurs naturally 

on both upper and lower slopes in bushy and rocky areas (Clarke & Mackenzie, 2007; Manning, 

2007). It produces bright blue and yellow flower heads all year around, but maximum flowering 

is seen during the spring (Brown & Duncan, 2006). Flowers can often be found in mass displays 

(Clarke & Mackenzie, 2007). Felicia aethiopica has been identified as a potential flowering 

potted plant. In flowering pot production, plant height and flowering are two key aspects that 

growers consider (Larcher et al., 2011). According to Davies and Andersen (1989) however 

many potential floricultural plants are naturally too large. Therefore, to produce them as 

flowering potted plants, height control is required (Menhenett, 1984). A successful method of 

controlling plant growth and flowering involves the use of plant growth regulators (Bose et al., 

1980).   

 

The plant growth retardant, Cycocel® has good height reducing capabilities and is effective on a 

wide range of plants (Davies & Andersen 1989), including ornamentals such as bedding plants, 

producing plants with shorter internodes, stronger stems and greener leaves (Olympic 

Horticultural Products, 2008). The demand for new flowering potted plants in South Africa and in 

other countries is increasing (Barzilay et al., 1992; Thohirah et al., 2010). South Africa is known 

for its rich flora (Manning, 2009:8), yet people have overlooked its diverse flora due to some 

morphological characteristics which make the plants commercially unviable (Milandri et al., 

2008).  Felicia aethiopica is a densely leafy shrublet, growing between 0.5 m to 1 m in height 

(Burman & Bean, 1985:198). According to Brown and Duncan (2006:77) the plant is well suited 

to containers.  It is however one plant species that is not commercially grown as a flowering 

potted plant. The aim of this study was therefore to evaluate the use of Cycocel® as a possible 

technique for promoting Felicia aethiopica as a flowering potted plant. 

 
MATERIALS AND METHODS 
 
Experimental 
Felicia aethiopica was vegetatively propagated using tip cuttings. Cuttings were dipped in a 

rooting hormone powder (2 000–4 000 ppm) and placed in a growing medium consisting of 1 

part sifted bark and 1 part polystyrene. Cuttings were placed under bottom heat and misting, in 

an environmentally controlled greenhouse. Cuttings took between 2-3 weeks to root. Rooted 

cuttings were moved out of the greenhouse and hardened off in a shade house (40% shading) 



 
 
 
 

for 7 days. The rooted cuttings were individually planted on the 4th of May 2011 into 4 kg 

planting bags, in a growing medium consisting of 1 part sifted bark and 1 part river sand. An 

organic fertilizer containing chicken manure known as bounce back was added to each plant. 

The experiment was conducted outside within the nursery surroundings, at the Cape Peninsula 

University of Technology in Cape Town, South Africa. Ten planting bags were placed into each 

of the 5 experimental blocks labeled and numbered from A1-A10 to E1-E10, set out in a 

randomized block design. Water was supplied to the plants through a micro jet irrigation system 

daily. Two weeks after planting, the cuttings were cut back at their 2nd node, to encourage 

lateral branching. Plants were grown for 12 weeks before reaching the required height for 

spraying.   
 
Treatment of plant growth regulators 
On the 12th week, all plants were cut back to 10 cm in height. Any visible flower buds were 

removed prior to spraying. Cycocel® was first applied on the 26th of July, early in the morning on 

a clear day when there was no rainfall and the plants remained dry until the next irrigation cycle, 

the following morning. The treatment rates were 800, 1 000, 1 250 and 1 500 ppm, applied with 

4 individual 500 ml handheld sprayers. The control plants remained untreated.  A second 

application of Cycocel® as suggested by the Ball Horticulture Company (2011) on Felicia 

amelloides was applied 3 weeks later the 16th of August under the same conditions as the first.   

 
Data collection 
Plant height, width, number of lateral branches, number of flower buds and flowers were 

recorded on a weekly basis for 10 weeks. Plant height was measured using a ruler from the soil 

level to the tip of the tallest shoot. Plant width was measured using a ruler taking the horizontal 

distance between the widest lateral branches. The number of lateral branches, number of flower 

buds and flowers was physically counted. In addition, a visual appearance scale of 1 to 5 was 

used to evaluate plant compactness, where 5 represented less compactness and 1 represented 

more compactness. Plant height and width were set as the parameters for evaluating each 

plants level of compactness. This compactness scale is based on other related assessments 

done by Fleming and Palmer (1975). Mid-day temperatures, pressure, and humidity levels along 

with total rainfall, wind speed and direction were recorded on a daily basis (Table 1). At the end 

of the experiment the fresh plant material was harvested and weighed. The fresh material was 

then dried in 2 ovens, set at 500C for 19 hours and then weighed the following day. 
 



 
 
 
 

Statistical analysis 
Collected data was analyzed using the One–way analysis of variance (ANOVA), with the 

computations being performed with the software program STATISTICA [Software Program 

version 2010 (Statsoft Inc., Tulsa, OK, USA)]. The Fisher least significance (L.S.D.) was used to 

compare significant treatment means at P ≤0.05 level of significance (Steel & Torrie, 1980).  

 

RESULTS AND DISCUSSION 
One week after the first Cycocel® application, it was observed that the treated plants showed 

signs of yellowing (chlorosis) in comparison to the control. The degree of yellowing increased 

with each concentration level. The leaves were not completely yellow but still showed some 

degree of greenness. These effects were also observed when the growth retardant was applied 

to other plant species (Hilgers et al., 2005; North et al., 2010). It has been reported that foliar 

applications of Cycocel® cause the leaf chlorosis (Pilon, 2000). Other research suggests that 

this is only a temporary problem (Styer, 2003). Treated plants from this experiment produced 

new leaves that did not show signs of yellowing.  To avoid the negative effects of Cycocel®, 

Styer (2003) suggests the chemical can be used in conjunction with another growth retardant 

such as B-Nine® (Daminozide). The Cycocel®/Daminozide ® tank mix has been found to be 

very effective (Hilgers et al., 2005). 

 

In each week, a reduction in plant height in relation to the control was observed in plants treated 

with the 800 ppm concentration (Table 2). Significant reductions were recorded in week 2, 6 and 

8 of the experiment. This concentration is however lower than the recommended concentration 

range that can be applied to Felicia amelloides (Ball Horticultural Company, 2011). This 

suggests that effective Cycocel® concentrations vary between species. Significant differences 

were recorded in plant width between the control and the Cycocel® concentrations at week 8 

and 10. However the concentrations were ineffective in reducing plant width (Table 3). The 800 

ppm concentration was the closest which could be compared to the control but through the 

weeks, plant width increased at an increasing rate in relation to the control. Plant heights were 

reduced before the first Cycocel® application but not plant widths. As a result, the older plant 

growth with the longer internodes, with the increase in lateral branching (Table 4) may have 

accounted for the longer widths recorded in the treated plants. Plant widths could also be cut 

back to make an accurate evaluation on the effectiveness of the growth retardant.       

 



 
 
 
 

The Cycocel® applications had a positive effect on the number of lateral branches (Table 4). On 

average each concentration produced more lateral branches than the control. A significant 

difference could be only seen at week 10. The 1 250 ppm concentration produced the highest 

number of lateral branches in comparison to the control at week 10. A combination of double 

pinching followed with an application of Cycocel® was found to be effective in increasing lateral 

branch development (Karunananda & Peiris, 2010). 

 

Flower bud and flower numbers were counted simultaneously for each treatment. An increase in 

the number of flower buds was recorded as concentrations increased throughout the 

experimental period in relation to the control (Table 5). Significant increases were recorded in 

week 8 and 10. Flower production started on the 5th week of the experimental period but only 2 

flowers were produced that week. It was observed that treated plants were first to produce those 

flowers. According to Latimer (2009) Cycocel® applications can promote earlier flowering in 

plants. On average the number of flowers produced by the treated plants was higher than the 

control. There was however no significant difference in flower numbers recorded in the 

experiment (Table 6). The number of flower buds and flowers recorded in week 10 responded 

positively to the increase in mid day temperatures in September, the start of spring.  

 

It would have been worth recording flower numbers after week 10 to see if there would have 

been any significant differences in the treated plants in comparison to the control.  Although 

flower diameter was not recorded in this experiment, it could have been an additional parameter 

to measure. It was found that when Cycocel® was applied to Osteospermum ecklonis ‘Calypso’ 

at 285 ppm, the highest tested concentration; there was a 0.2 cm increase in flower diameter in 

comparison to the control (Olsen & Andersen, 1995). 

  

Each plant was evaluated according to the compactness index (Fig. 1). The control was rated 

as more significantly compact in comparison to the other treatments (Table 7). The average 

plant height at 1000, 1250 and 1500 ppm were higher the control while all concentrations 

produced higher plant width averages than the control. As plant height and width were set as 

the parameters for the compactness index, it explains why the 4 concentrations were rated less 

compact than the control. 

  

An inverse relationship was identified between the fresh root and shoot weights (Table 8). On 

average there was a gradual decline in fresh root weight as concentrations increased but this 



 
 
 
 

led to a significant increase in fresh shoot weights in comparison to the control. This result 

caused a significant difference in total wet weight between the control and other concentrations. 

This suggests that the Cycocel® applications influenced plant growth. In terms of dry weight, 

there was a significant fluctuation in dry root and shoot weights as concentrations increased. 

These findings are contrary to the results recorded by the North et al (2010). 
 
 

Table 1.  The weather conditions recorded during the experiment, adapted from the data 

provided by the South African Weather Service. 

 Month 
Weather elements May June July August September 

Average mid day temperature (°C) 18.8 16.1 17.4 17.1 18.0 

Average mid day pressure (hPa) 1011.7 1014.4 1018.9 1015.1 1015.1 

Average mid day humidity (%) 65.0 72.0 58.0 55.0 58.0 

Total Rainfall (mm) 59.6 84.8 25.0 53.4 23.8 

Maximum wind speed (m/s) 22.4 22.3 22.8 18.3 20.7 

Maximum wind direction (degrees from north)  347 352 328 355 330 

 
 
 
 
 
 
 

Table 2. Effect of different concentrations on plant height (cm) of F. aethiopica during the experimental period with 
 two Cycocel® applications. 

            
Treatment Initial Week 2 Week 4 Week 6 Week 8 Week 10 

(ppm)                        
 Control 9.9 ± 0.3a 11.1 ± 0.6ab 11.8 ± 0.9bc 12.3 ± 1.0bc 13.1 ± 1.2b 14.0 ± 1.5ab 

800 9.7 ± 0.5a 10.2 ± 0.9c 11.4 ± 1.1c 12.1 ± 1.1c 12.8 ± 1.1b 13.6 ± 1.2b  
1000 9.7 ± 0.6a 11.1 ± 1.0ab 12.5 ± 1.3ab 13.2 ± 1.0ab 13.9 ± 1.2ab 14.5 ± 1.2ab  
1250 9.8 ± 0.5a 10.8 ± 1.0ab 12.2 ± 0.8b 12.9 ± 1.1b 13.7 ± 1.0ab 14.6 ± 1.1ab  
1500 9.9 ± 0.2a 11.7 ± 0.7a 12.7 ± 0.9a 13.8 ± 0.9a 14.4 ± 1.0a 15.1 ± 0.9a 

 
One-way ANOVA F-Statistic 

 0.3 ns 3.9 ** 2.6 ns 4.4 ** 2.9 ** 2.0 ns 
Values presented here are means ± SD. **, s= significant at P ≤ 0.01, ns= not significant. Means followed by the same  
letter(s) are not significantly different from each other at P≤ 0.05. 

 
 



 
 
 
 

 
            
Table 3. Effect of different concentrations on plant width (cm) of F. aethiopica during the experimental period with 
 the two Cycocel® applications.             

Treatment Initial Week 2 Week 4 Week 6 Week 8 Week 10 
(ppm)             
Control 15.3 ± 2.4a 15.4 ± 2.1 16.0 ± 2.2b 16.7 ± 1.9b 18.3 ± 2.3b 19.3 ± 2.9b 

800 15.3 ± 3.7a 15.7 ± 3.2 17.0 ± 2.7ab 17.7 ± 2.5ab 19.6 ± 2.5ab 20.7 ± 2.4ab 
1000 16.5 ± 3.2a 16.9 ± 2.8 18.0 ± 2.7ab 18.6 ± 2.8ab 21.3 ± 3.7a 22.5 ± 3.6a 
1250 15.9 ± 4.9a 16.5 ± 4.2 19.0 ± 4.7a 19.6 ± 4.2a 21.8 ± 4.2a 23.0 ± 4.2a 
1500 15.9 ± 2.0a 16.4 ± 2.5 18.5 ± 2.2ab 19.8 ± 2.4a 22.3 ± 2.3a 23.4 ± 2.6a 

One-way ANOVA F-Statistic 
  0.2 ns 0.4 ns 1.5 ns 2.1 ns 2.9 * 2.9 * 

Values presented here are means ± SD. *, s= significant at P ≤ 0.05, ns= not significant. Means followed by 
the same letter(s) are not significantly different from each other at P≤ 0.05.   

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                               
 
 Values presented here are means ± SD. **, s= significant at P ≤ 0.01,  
      ns= not significant. Means followed by the same letter(s) are not  
                            significantly different from each other at P≤ 0.05.  

 
 
 
 
 
 
 
 
 
             

 
Table 4. Effect of different concentrations on the number of lateral  
branches of F.aethiopica during the experimental period with the  
two Cycocel ®applications.        
Treatment Week 6 Week 8 Week 10 

(ppm)       
Control 13.9 ± 4.6b 20.4 ± 5.1b 24.5 ± 5.0c 

800 18.0 ± 6.3ab 20.6 ± 5.8b 26.6 ± 5.2bc 
1000 18.0 ± 5.1ab 20.8 ± 5.2b 30.0 ± 4.3ab 
1250 17.8 ± 5.5ab 20.9 ± 4.4b 35.0 ± 2.8a 
1500 20.8 ± 6.1a 26.4 ± 4.6a 34.4 ± 7.6a 

One-way ANOVA F-Statistic 
 2.0 ns 2.6 ns 7.1 ** 



 
 
 
 

 
Table 5. Effect of different concentrations on the number of flower buds 
of F. aethiopica during the experimental period with the two Cycocel® 
applications.  
Treatment Week 4 Week 6 Week 8 Week 10  

(ppm)          
Control 2.4 ± 1.8a 4.2 ± 3.0a 4.8 ± 4.7b 10.2 ± 4.2c  

800 3.1 ± 2.1a 5.3 ± 3.5a 9.8 ± 6.3a 18.1 ± 3.7b  
1000 3.7 ± 2.1a 5.2 ± 2.0a 11.3 ± 5.2a 21.1 ± 4.1ab  
1250 4.0 ± 2.1a 5.9 ± 2.2a 12.5 ± 3.6a 22.9 ± 5.6a  
1500 3.3 ± 1.9a 4.5 ± 2.2a 11.5 ± 4.7a 22.3 ± 5.3ab  

One-way ANOVA F-Statistic  
 0.9 ns 0.6 ns 3.6 * 12.4***  

Values presented here are means ± SD. *, ***, s= significant at P ≤ 0.05, 0.001  
respectively, ns= not significant. Means followed by the same letter(s) are not  
significantly different from each other at P≤ 0.05. 

 
 

 
 
 
 
 

 
Table 8. Plant wet weight (g) and dry weight (g), separated into roots and stems, after the 
Cycocel® applications on F. aethiopica.               

Treatment Fresh root Fresh shoot Total fresh Dry root Dry shoot Total dry 
(ppm) weight at end weight at end weight weight at 

end 
weight at 
end 

weight 

Control 31.9 ± 6.0a 25.7 ± 5.5c 50.0 ± 6.6b 6.0 ± 3.3a 6.3 ± 2.3c 12.3 ± 5.3b 
800 27.8 ± 5.7ab 33.9 ± 7.8bc 62.2 ± 13.0b 4.4 ± 1.2b 8.5 ± 1.8bc 12.8 ± 2.8ab 

1000 25.0 ± 4.5 b 41.0 ± 5.9ab 67.7 ± 7.1ab 5.0 ± 2.2ab 11.3 ± 2.7a 16.2 ± 3.9a 
1250 24.9 ± 4.2b 49.6 ± 13.1a 75.8 ± 17.0a 3.1 ± 0.5c 9.2 ± 1.8ab 12.3 ± 2.0b 
1500 24.8 ± 6.1b 48.0 ± 11.8a 73.9 ± 14.3a 3.5 ± 0.9bc 10.9 ± 3.1a 14.4 ± 3.4ab 

One-way ANOVA F-Statistic 
 

 
3.1 ns 11.2 *** 3.3 * 3.3 * 6.8 *** 2.0 ns              

Values presented here are means ± SD, *, ***, s=significant at P≤ 0.05, 0.001 respectively, ns= not 
significant. Means followed by the same letter(s) are not significantly different from each other at P 
≤ 0.05.    

 
 
 
 
 
 
 



 
 
 
 

 
Table 6. Effect of different concentrations on flower 
numbers of F. aethiopica during the experimemental 
period with the two Cycocel® applications. 
 
 

 
 
 
 
 
 
 
 
 
 

Values presented here are means ± SD. ns= not significant. 
Means followed by the same letter(s) are not significantly 
different from each other at P ≤ 0.05. 

 
 
 
 
 

 
Table 7. Compactness index of F.aethiopica rated at the end of the 
experimental period. 

      
 

 
 
 
 
 
 
 
 
 
 
 

Values presented here are means ± SD.**, s= significant at P ≤ 0.01. Means 
followed by the same letter(s) are not significantly different from each other at P ≤ 
0.05. 

 
 
 
 
 
 
 
 

Treatment Week 6 Week 8 Week 10 
(ppm)       
Control 0.1 ± 0.3a 1.4 ± 1.0a 2.2 ± 1.8a 

800 0.2 ± 0.4a 0.9 ± 1.1a 4.2 ± 3.6a 
1000 0.3 ± 0.5a 1.1 ± 0.9a 3.8 ± 2.4a 
1250 0.3 ± 0.5a 1.6 ± 1.5a 4.1 ± 2.2a 
1500 0.3 ± 0.5a 1.2 ± 1.2a 3.6 ± 2.0a 

One-way ANOVA F-Statistic 
 0.3 ns 0.5 ns 1.1 ns 

Treatment 
(ppm) Week 10 
Control 2.0 ± 1.3b 

800 3.7 ± 1.2a 
1000 3.8 ± 1.0a 
1250 3.8 ± 1.0a 
1500 3.5 ± 0.8a 

One-way ANOVA F-Statistic 
 4.6 ** 



 
 
 
 

Conclusion 
Although this experiment was carried outside, where plants were subjected to changing weather 
conditions daily, some useful information has been gained which can be of use for future 
research. The varying weather conditions affected plant growth rate and may have influenced 
the effectiveness of the Cycocel® applications. The experiment may need to be performed 
again under controlled conditions. 
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