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Abstract       The Coleus genre include leaves decorative annual and 
perennial species with oval leaves, colored in shades of green, red, purple, 
white, yellow, originating in tropical regions of Asia and Africa, used both in 
outdoor and indoor spaces.  

The aim of the present study was to assess the effect of treatment of 
Coleus plants with different concentration of Cycocel solutions on plants 
growth and development and also on the pigments amounts in the leaves.  

  Cycocel (chlormequat chloride) is one of the most widely used plant 
growth regulators in order to reduce stem elongation, to induce early 
flowering, to improve flowering and to produce compact plants with multiple 
buds per shoots. 
The researches performed indicated that foliar applications of varying 
concentrations of Cycocel determined a decrease of the plants height and of 
the shoots length, so that more compact plants were obtained. It also induced 
increased amounts of  pigments (chlorophylls, carotenes, anthocyanins) in the 
leaves and color enhancement.   
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Coleus blummei is a perennial species cultivated 

as an annual for both interior decorations, balconies, 

terraces and for arranging carpet plant, miniatures and 

borders in the landscaping arrangement. 

The plant looks like a bush shoots and can grow 

up to 40-60 cm tall. The leaves are arranged opposite, 

broad-cordiforme or oval edge more or less toothed or 

crenate. Today there are many cultivars of Coleus in a 

different range of colors, "Brightness" with oval leaves, 

toothed, red-silver colored green board, "Citron" oval-

pointed leaves, yellow, "Volcano", "rosewood", "Fashion 

Parade" in various color combinations [3]. Very popular 

are the varieties with a higher number of shoots which 

can be obtained after removal of herbaceous growth peak 

(young plants) or from cutting or trimming (mature 

plants). 

Application of the growth retardants was made in 

order to obtain plants with smaller size, with intensely 

colored foliage and with a large number of shoots. 

Researches on the effect of these chemicals were 

performed on flower plants such as Oleander (Nerium 

sp.), Geranium (Pelargonium sp.), Laurel (Laurus sp.) 

Poinsetia.  

Cycocel (chlormequat chloride) is among the 

most reliable and widely used plant growth regulators on 

the market today. Cycocel may be used on any crop in 

the greenhouse or nursery to reduce stem elongation, 

induce early flowering, improve flowering and to 

produce compact plants with multiple buds per shoots. 

The aim of the present study was to assess the 

effect of treatment of Coleus plants with different 

concentration of Cycocel solutions on plants growth and 

development and also on the pigments amounts in the 

leaves.  

 
Material and Methods  

 
The experiment was conducted in the 

Floriculture discipline greenhouse within USAMV 

Bucharest. 

The Cycocel treatment effect was followed on 

plants obtained from peaks of shoots cuttings placed in 

10 cm diameter planting pots filled with a peat based 

substrate, according to the specific requirements of the 

plants. 

The plants were treated with various 

concentrations of Cycocel from 0.5 % to 2.5 %, 

according to the diagram shown in Table 1. Cycocel 

solution was commercially available and was applied 

after determining the concentration, according to the 

schedule adopted (so that no concentration threshold 

recommended by manufacturers and the literature, up 

2.5%). The control variant was not treated with Cycocel, 
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but all the other works of care were applied as on the 

experimental treated variants. 

There were carefully pulverized, both in the 

aerial parts of the plants, as well as on the surface of the 

substrate. When applying treatment the substrate was 

moist so it doesn’t need watering. 

The treatments were carried out at an interval of 

10 days between April and June 2014. 

Observations and measurements were made on 

plant growth (height, number of shoots, shoot length, 

number of leaves). 

Biochemical parameters were analyzed using 

proper methods: 

 Chlorophyll and carotenoid pigments were 

extracted in 80% acetone and determined 

spectrophotometrically (wavelenghts 663 nm, 647 nm 

and 480 nm) using the extinction coefficients and 

equations described by Schopfer [2]. The results were 

expressed in mg/100 g fresh weight; 

 Anthocyanins content was measured using the 

pH-differential method [6]. Each plants extracts 

dissolved in methanol were mixed with 2% HCl (pH 

0.6), respectively with citrate buffer (pH 3.5). The 

absorbance was measured at 520 nm. The results were 

expressed as cyanidin-3-glucosideequivalents. 

Table 1 

The Cycocel application diagram on the Coleus blummei plants 

 

Experimental variants Vm V1 V2 V3 V4 V5 

Concentration of Cycocel solutions - 0.5% 1% 1.5% 2% 2.5% 

 
Results and Discussions  

 
The average data for each experimental variant, 

representing the values observed about two weeks after 

the last treatment with Cycocel application to plants have 

been summarized in Table 2. 

The results of this research confirm the 

inhibitory effect of the retardant Cycocel on plant height, 

at the same time with stimulation of the emergence of the 

lateral shoots and is accordance with the literature [4].  

The increase in number of shoots could be due 

to suppression of apical dominance as a result of increase 

in the auxin activity due to application of growth 

retardants thereby diverting the polar transport of auxin 

towards the basal buds leads to increased branching [4]. 

Analyzing the experimental data on plant height 

there was observed that plants responded positively to 

treatment, depending on the applied concentrations, with 

heights under control variant height (M= 35.28 cm). 

Plants with the lowest height (20.50 cm and 23.50) were 

obtained after treatment with solutions in concentrations 

of 1.5% and 2% respectively. 

Regarding the number of shoots, as shown in 

Table 2, the value increased from the control variant (M). 

It was observed a higher number of shoots on plants in 

the experimental variants treated with concentrations of 

1.5% (7.5) and 2% (5.00). 

Analyzing the data obtained from measurements 

made on the shoots length it can be observed the same 

decreasing trend in the treated variants compared to the 

control one (M), as in the plant height. The shoot length 

of the treated plants from the V3 and V4 variants showed 

the lowest values (10.49 cm and 12.02 cm compared to 

the control ones, with an average of 18.05 cm). 

The highest number of leaves per plant (20.20) 

was observed in variant V3 (1.5%) and the lowest number 

of leaves per plant (13.07) could be observed in untreated 

control variant (M). 

Table 2 

Observations and measurements on the Coleus blummei plants 

 
Experimental 

variants 

Plant height  (cm) Shoots number Shoots length 

(cm) 

Leaves number 

M 35.28 4.36 18.05 13.07 

V1 30.37 6.46 15.54 19.37 

V2 29.66 6.31 15.17 18.92 

V3 20.50 7.50 10,49 20.20 

V4 23.50 5.00 12.02 14.99 

V5 26.28 5.59 13.45 16.76 
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Regarding the Cycocel effect on the amount of 

pigments in the Coleus leaves, the obtained results 

indicated that the chlorophyll content in the leaves was 

increased by the treatment with all tested concentrations 

of Cycocel compare to control plants (figure 1). 

However, the 1.5% Cycocel solution was more effective 

than the lower concentrations (0.5 and 1%).  So, the 

experimental variant V3 (1.5% Cycocel concentration) 

registered the highest value of the amount of total 

chlorophyll (118.61 mg/100g f.w.) which was for 1.5 

times higher than those measured in control plants 

(untreated).  

Similar results were reported by others authors 

[1], [5], which showed also that treatment with Cycocel 

determined an accumulation of more chlorophyll in the 

leaves of some plants. 

Regarding the amount of carotenes, an 

increasing was registered in the leaves of treated plants, 

the highest value been determined also in the variant 

treated with 1.5 % Cycocel solution (3.07 mg/100 g f.w.). 

On the other hand, treatment with higher 

concentration of Cycocel (2% and 2.5 %) led to lower 

amounts of content in assimilatory pigments registered in 

the leaves of the treated plants (figure 1). So, the values 

of total chlorophyll content determined in the plants that 

received treatments with 2.5% Cycocel solution were for 

1.6 times lower and the carotenes for 1.2 times lower 

compare to the amount of assimilatory pigments 

determined in the V3 plants (treated with 1.5% Cycocel 

solution). It appears that growth retardant Cycocel 

applied in high concentrations blocked some metabolic 
processes involved in the pigments biosynthesis. 
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Fig.1 Effect of Cycocel on amount in assimilatory pigments in Coleus blummei leaves 

 

Concerning the content in anthocyanins of the 

Coleus leaves, the researches performed showed that 

Cycocel treatment stimulated also the anthocyanins 

accumulation (figure 2), so that the leaves of the plants 

treated with Cycocel were more colored that the ones of 

untreated plants.  

The concentration of anthocyanins determined 

in the leaves of planted treated with 1.5 % Cycocel 

solution registered the highest value (1272.98 mg/100 g 

f.w.). As with chlorophylls and carotenes, treatment with 

2.5 % Cycocel solution determined also registration of 

the most reduced amount of anthocyanins in the Coleus 

leaves  (figure 2), probable because high concentration of 

this retardant inhibits the anthocyanins production in the 

leaves.
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Fig. 2. Effect of Cycocel on anthocyanins content in Coleus blummei leaves  

 

Conclusions 

 
Cycocel treatment determined a decrease of the 

Coleus plant height, so on all the treated experimental 

variants, the plant height was lower than the control 

untreated ones. 

The number of shoots was higher compared to 

the control plants in all the treated experimental variants. 

The highest number of shoots (7.50) was registered in the 

variant treated with 1.5% concentration Cycocel 

solutions. 

The length of the shoots registered lower values 

compared with the control, 1.5% concentrated Cycocel 

solution showing the lowest values for the tested 

variants. 

Application of a 1.5 % Cycocel solution 

(experimental variant V3) determined an increasing of the 

amount of total chlorophyll, carotenes and anthocyanins 

in the leaves of the treated plants compare to those 

measured in control plant (untreated). 

The lowest amounts of pigments were registered 

in the experimental variant V5 (with 2.5% Cycocel 

solution applied), so it appears that growth retardant 

Cycocel used in high concentrations inhibits some 

enzymatic systems involved in the pigments biosynthesis 

in the leaves. 

As a general conclusion we noticed that all the 

morphological parameters that define a higher 

ornamental potential of the Coleus plants (number of 

shoots and number of leaves related to a lower plant 

height) were positively influenced by Cycocel 

treatments. Also the content in pigments (chlorophyll, 

carotenes, and anthocyanins) of the leaves increased 

under the growth regulators application, leading to an 

improved color of the plants. These observations 

recommend the use of growth regulators as Cycocel for 

obtaining of more valuable ornamental plants. 
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