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ABSTRACT  
 

The objective of this study was to evaluate the effect of using paclobutrazol with levels of 0, 
200, 400 and 600 ppm and various growth media (clay, rice straw and sawdust) on plant growth, 
flowering and total carbohydrate, of Callistemon citrinus grown at experimental field of the 
Ornamental Horticulture Department, Faculty of Agriculture, Cairo University, during the two 
successive seasons of 2014/ 2015 and 2015/ 2016. The obtained data indicated that, all paclobutrazol 
treatments significantly decreased plant height and length of flower (cm), compared with control 
plants while number of leaves / plant , number of branches / plant, stem diameter (cm), number of 
flowers / plant and total carbohydrates % were increased and the best results were obtained by foliar 
application of 600 ppm paclobutrazol. The maximum values of all characters were obtained from 
plants that were grown under rice straw media followed by clay media while sawdust media depressed 
these characters. The interaction between foliar application of paclobutrazol under growing media 
data indicated that the maximum values of plant height were obtained from plants treated with 200 
ppm paclobutrazol under rice straw media followed by 200 ppm paclobutrazol under clay media while 
length of flower gave the best results when plants were treated with 200ppm pacloburazol plus rice 
straw media, followed by 400 ppm paclobutrazol under rice straw media. The height values of number 
of leaves/plant, stem diameter, number of branches/ plant, number of flower/plant  and total 
carbohydrates % were obtained by foliar application of paclobutrazol at the concentration of 600 ppm 
grown under rice straw media, followed by 600 ppm paclobutrazol grown under clay media and then 
400 ppm paclobutrazol grown under rice straw media. 

 
Keywords: Callistemon citrius, paclobutrazol, growing media, vegetative growth, flowering, total 

carbohydrates %. 

 
Introduction 
  

Callistemon species are grown as garden, street trees or ornamental plants due to their 
decorative flowers. The genus Callistemon R. Br. (commonly known as bottle brush) belongs to the 
family Myrtaceae and comprises over 30 species. They are woody aromatic trees or shrubs so 
"commonly known as crimson or lemon bottle brush" (0.5 m to 7 m tall) widely distributed in the wet 
tropics, notably Australia, South America and tropical Asia, but are now spread all over the world 
Callistemon species have attractive narrow foliage and white papery bark. The leaves of Callistemon 
species are lanceolate (3-6 mm wide and 40-70 mm long) in arrangement and very aromatic. The 
flowers are born in spikes of about 40-150 mm long with prominent red stamens. Callistemon species 
are used for essential oil production, farm tree, windbreak plantings, degraded-land reclamation and 
ornamental horticulture, among other applications (Opeoluwa et al., 2009). 

Paclobutrazol is a growth retardant, the traditional names arecultar Bonzai, and PPP-333. It was 
originated as herbicide and proved effectiveness to control the plant growth (Deyton et al., 1991). 
Suppression of growth by paclobutrazol occurs because the compound blocks three steps in the 
terpenoid pathway for the production of gibberellins by binding and inhibiting the enzymes that 
catalyze the metabolic reaction (Starman and Williams, 2000). 
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Growth media is one of the most important factors for growing plants. Local clay is used as 
cheap and available media by the normal farmers for growing different ornamental flowers and 
shrubs. However, some amendments are required in order to eliminate the undesirable properties of 
clay such as alkalinity (Kampf et al., 2006). 

One of the main agricultural wastes in Egypt is rice straw, which consists about 3.5 million tons 
produced annually; causing ecological problem unless it is not well exploited (El-Mashad et al., 2003; 
Khan et al., 2006). 

Sawdust should be used as growing media, to induce highest vegetative growth, flower yield 
and quality, the plants should be grown using bag culture hydroponics system (Paul et al., 2011).The 
aim of this study was to investigate the possibility of growing bottle brush (Callistemon Citrines) as a 
pot plant using Paclobutrazol and different growing media (clay, rice straw and sawdust).  

 
Materials and Methods 
  

The present study was carried out in the experimental nursery of the Ornamental Horticulture 
Department, Faculty of Agriculture, Cairo University, Giza, during the two successive seasons of 
2014-2015 &2015- 2016. 
  
Plant material 
 

On the 1 of June , 2014 to 2016 (in the first and second seasons, respectively) cutting of bottle 
brush (Callistemon Citrines) from El-Fayuom Government and carry (5-8) leaves and 25 cm length, 
were individually in pots (25-cm), filled with Clay, Rice straw and  Sawdust. Plants grown in each of 
the tested growing media were supplied with Paclobutrazol (PPP-333) as a foliar spray at the 
concentrations of 200, 400, 600 ppm. Paclobutrazol treatments were applied three times (from 22 July 
to 22 September) liquid soap was added (as a wetting agent) and the plant were sprayed till it ran off. 
The clay was obtained from the experimental nursery of the ornamental Horticulture Department, 
Faculty of Agriculture, Cairo University, Giza, while sawdust and rice straw were obtained from El-
Fayuom Government. Rice straw and sawdust were composted for 45 days prior to use as substrate as 
recommended by Ibrahim (2006). Rice straw was shredded into small pieces (2-5 cm length.) and 
sawdust was purified from big wood chops. Then, those were wetted and kept to maintain a moisture 
about 50-60% for 45 days. Composting process was followed according to Hoitink and pool (1979).  

 
Table 1: Chemical analysis of the clay, rice straw and sawdust after composting 

 
Media 

Chemical characteristics 
Physical 
characteristics 

Soluble Cations Soluble Anions Total 
N(%) 

Total 
P(%) 

Total 
K(%) 

pH 
EC 

(ds/m) Ca++ Mg++ Na+ Co3
- HCO3

- Cl- So4
- 

Clay 20 5 3.6 2.00 3.12 20 4 1.33 1.20 0.83 7.4 2.7 
Sawdust 12.72 0.35 14.41 3.15 4.27 16.61 6.32 0.42 0.52 0.19 6.54 2.9 
Rice 
straw 

14.5 7.9 16.9 2.24 5.23 12.32 4.01 0.68 0.38 0.14 6.34 4.8 

 
Control plants (plants receiving no growth retardant treatment) were also included within each 

of the three growing media. Common cultural practices were followed for all plants grown in the 
different potting media and receiving the different growth retardant treatments. The culture practices 
used included regular watering, hand picking of weeds. The available commercially fertilization using 
the soluble chemical fertilizer kristalon (NPK19:19:19) was produced by phayzen company, Holland 
which was applied twice (on 15 July) in the first and second respectively, at the rate of 0.5 g/pot. The 
layout of the experiment was a randomized completely blocks design. 
 
Data recorded: 
 
Vegetative growth: Plant height (cm), stem diameter (cm), number of leaves / plant, number of 
branches / plant. 
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Flowering: Number and length of flowers (cm) 
 
Total carbohydrates determination: Total carbohydrates percentage in dried leaves was determined at 
the end of cut foliage life according to Dubois et al. (1956). 
 
Statistical analysis 
 

Data were tabulated and subjected to analysis of variance according to SAS program using L.S. 
D. at 5% test to compare the means of the different treatments as described by Snedecor and Cochran 
(1980). 
 
Results and Discussions 
 
Effect of paclobutrazol and growing media on vegetative growth: 
 

Date presented on Table (2 and 3) indicated that foliar application of all paclobutrazol 
treatments on callistemon citrinus plant decreased plant height as compared to control plants which 
recorded the highest mean values in both seasons (60.30 and 65.23 cm, respectively). The plant height 
was decreased gradually by increasing  paclobutrazol concentrations, the shortest plants were resulted 
from the application of paclobutrazol at 600 ppm giving mean values( 43.83 and 48.95 cm )in the 1st 
and 2nd seasons, respectively. On the other hand the number of leaves / plant, number of braches /plant 
and stem diameter were significantly increased by paclobutrazol concentrations increasing in the 1st 
and 2nd seasons comparing with control plants. The highest mean values between concentrations were 
obtained in plans treated with paclobutrazol at the rate of 600 ppm in both seasons.  Our results were 
in agreement with those of  Mahgoub et al. (2006)and El- Quesni, et al. (2007) .The decrease in plant 
height by spraying paclobutrazol may be explained as paclobutrazol  block the biosynthesis of the 
active gibberellins GA3 (Zeevart et al., 1993). The increase in number of leaves, branches / plant and 
stem diameter may be attributed to the high level of cytokinines accompanied by reducing level of 
Indol Acetic Acid and gibberellins, which led to inhibit of main stem length (Singh et al., 2003). The 
performance of Callistemon citrines plant affected by growing media have been shown in Table (2 
and 3). Rice straw resulted unpronounced enhancing effect, while sawdust depressed the growth 
leaving clay between rice straw and sawdust. The highest significant values of number of leaves / 
plant (321.42), number of branches / plant (7.15) stem diameter (0.63 cm) were obtained from plants 
that grown under rice straw media in the 1st season, the same trend was found in the 2nd season. Our 
results were in agreement with those obtained by Tarek et al. (2013), they found that rice straw was 
the best media followed by clay and then sawdust for the growth of Alnus glutinous, Fraxinus 
excelsior, Salix alba and Abdelhamid et al. (2004) mentioned that compost of rice straw with poultry 
manure and oilseed rape cake significantly improved growth and yield characteristics of faba bean. 
Clay substrate as a growing media may be attributed to its high PH and partially to physical properties 
which affect root growth and consequently aerial parts. Regarding to the effect of interaction between 
paclobutrazol and growing media treatments, the results showed that the tallest plants (55.80 cm) 
were obtained from plants treated with paclobutrazol at the concentration of 200 ppm grown under 
rice straw media, followed by plants treated with 200 ppm paclobutrazol grown under clay media 
giving (52.20 cm) and then (49.90cm) which were obtained from plants treated with 200 ppm 
paclobutrazol grown under sawdust media in the 1st season. The same trend was obtained in the 2nd 
season. With regard to the effect of interaction between treatments on number of leaves, 
branches/plants and stem diameter data revealed that the highest values were found when plants 
treated with 600 ppm paclobutrazol plus rice straw media, followed by 600 ppm paclobutrazol plus 
clay media and then 400ppm paclobutrazol plus clay media. 
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Table 2: Effect of paclobutrazol & growing media on plant height and number of leaves of Callistemon citrinus plants during 2015 & 2016 seasons. 

Treatment 

Plant height Number of leaves 

1st season 2nd season 1st season 2nd season 

Media Media Media Media 

C RS SD Mean C RS SD Mean C RS SD Mean C RS SD Mean 

Control 60.50 62.20 58.20 60.30 65.10 69.80 60.80 65.23 111.50 190 56.65 119.38 130.00 205.30 87.5 140.93 

Pac. 

200ppm 52.20 55.80 49.90 52.633 56.55 58.80 55.00 56.783 160.55 220.35 98.90 159.93 195.75 250.69 120.50 188.98 

Pac. 

400ppm 47.95 49.20 42.30 46.48 52.80 54.80 49.90 52.5 219.60 253.50 175.60 216.23 280.70 309.30 210.55 266.85 

Pac. 

600ppm 44.30 45.30 41.90 43.83 48.25 52.80 45.80 48.95 255.10 300.35 210.50 255.32 326.85 393.77 257.65 326.09 

Mean 51.2375 53.125 48.08  74.233 78.73 70.5  248.92 321.42 180.55  311.1 386.35 225.4  

LSD (5%) 

Pac. 0.73   0.62    1.32    1.11    

M 0.63   0.53    1.14    0.96    

Pac.XM 1.05   0.88    1.89    1.59    

C: Clay , RS: Ricestraw, SD: Sawdust , P: Paclobutrazol 
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Table 3: Effect of paclobutrazol & growing media on number of branches and steam diameter of Callistemon citrinus plants during 

2015 & 2016 seasons 

Treatment 

Number of Branches Steam of Diamter 

1st season 2nd season 1st season 2nd season 

Media Media Media Media 

C RS SD Mean C RS SD Mean C RS SD Mean C RS SD Mean 

Control 2.76 2.85 2.33 2.65 3.23 3.51 2.67 3.14 0.34 0.38 0.25 0.32 0.36 0.44 0.32 0.37 

Pac. 

200ppm 4.62 5.3 3.67 4.53 5.7 6.5 3.9 5.36 0.37 0.44 0.33 0.38 0.43 0.52 0.35 0.43 

Pac. 

400ppm 5.75 6.0 4.0 5.25 6.62 6.7 5.25 6.19 0.45 0.49 0.39 0.44 0.51 0.58 0.46 0.52 

Pac. 

600ppm 6.61 7.3 5.61 6.51 6.9 7.83 6.4 7.04 0.54 0.58 0.5 0.54 0.6 0.66 0.56 0.61 

Mean 6.58 7.15 5.21  7.48 8.18 6.07  0.57 0.63 0.49  0.63 0.73 0.56  

LSD (5%) 

Pac. 0.09   0.07    0.22    0.23    

M 0.08   0.06    0.19    0.19    

Pac.XM 0.12   0.09    0.33    0.31    

C: Clay , RS: Ricestraw, SD: Sawdust , P: Paclobutrazol 
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Effect of paclobutrazol and growing media on flowering: 
 
a- Number of flowers 

 
Data in Fig (1) illustrated that all paclobutrazol treatments increased significantly number of 

flowers /plant than untreated plants, the highest significant values were found when Callistemon 
citrinus was sprayed with paclobutrazol at the rate of 600 ppm giving (8.61 and 9.15 flower / plant) in 
both seasons, respectively, compared with the other treatments and control. Insupport of these results, 
De Baerdemaeker et al. (1994) and Singh, et al. (2003) found significant influence of paclobutrazol 
on  increasing  the number of flowers also, Singh (2004) reported that paclobutrazol could be applied 
to enhance flowering and increase the yield of large seeds. 
Regarding to the growing media, data in Fig (1) illustrated that rice straw was the superior media in 
both seasons which gave 10.88 and 11.89 flowers /plant, respectively, followed  by clay media, 
meanwhile sawdust gave the lowest  mean values (6.58 and 7.49 flowers / plant) in the 1st and 2nd 

season, respectively.  
With respect to the response of number of  flowers / plant to paclobutrazol plus growing media 

data revealed that the maximum values were found when plants treated with 600ppm paclobutrazol 
plus rice straw media followed by 600 ppm paclobutrazol under clay media and then 400 ppm 
paclobutrazole plus rice straw media. The inferiority of sawdust media is in agreement with the 
finding of Worrall (1981) who found that Mathiolaincana, Lactucastiva and Brassica oleraceae var. 
Capitata that were grown in sawdust had no a significant effect on the number of flowers, also Tarek, 
et al. (2013) found that the maximum number of flowers / plant was found when plants grown in rice 
straw media followed by clay and then sawdust. 

 
b- Length of flowers 

 
Data in Fig (2) showed that foliar application of paclobutrazol at all used concentrations that 

gave shorter flowers / plant than untreated plants which gave7.36 and 7.37cm in 1st and 2nd seasons, 
respectively. 

The length of flower / plant was decreased by increasing paclobutrazol concentrations, the 
shortest mean values ( 5.05 and 5.27 cm) were obtained from paclobutrazol at the rate of 600 ppm  
compared with other concentrations  in both seasons,  respectively. 

With regard to the effect of growing media data in Fig (2) illustrated that rice straw recorded 
the highest significant value (9.13 cm) followed by clay (7.98 cm) and then sawdust (7.36 cm) in 
flower length in the 1st season, the same trend was found in the 2nd season. 

With the interaction between paclobutrazol application plus growing media, the best results in 
this character were found when plants treated with 200ppm paclobutrazol plus rice straw media, 
followed by 400 ppm paclobutrazol plus rice straw and then 200 ppm paclobutrazol plus sawdust 
media in both seasons, respectively. 

Our results were in agreement with those obtained by El-sayed (2009) on chrysanthemum 
plants who reported that length of flowers were increased with uniconazole treatment at the 
concentration of 20ppm than the other treatments. This results may be attributed to the increase in cell 
division and enlargement which turn increase the expansion of the ray florets. In this concern, 
uniconazole reduced all relaxation, so growth retardation is affected via a reduction in wall yield 
coefficient (Cosgrave and Sovonik-Dunford 1989). 
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Fig 1: Effect of paclobutrazol and growing media on number of flowers of  Callistemon citrinus 
plants during 2015 & 2016 seasons. 
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Fig 2: Effect  of paclobutazol and growing media on length of flowers ofCallistemon citrinus plants 

during 2015 & 2016 seasons. 
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Effect of paclobutrazol and growing media on total carbohydrates% D.W. 
 

Data presented in Fig (3) showed that total carbohydrates % in leaves were increased by 
increasing paclobutrazol levels. These results were confirmed in both of seasons, the maximum values 
were found when plants were sprayed with 600 ppm paclobutrazol (21.07 and 22.09% ) in the 1st and 
2nd seasons, respectively, compared with untreated plants. Enhancement effects of  paclobutrazol are 
in line with those obtained by Mehouachi et al.(1996). Increasing the content of total soluble sugar in 
plants treated with paclobutrazol may be attributed to the decrease in the activity of amylase enzyme 
system, which cause decrease in changing soluble sugars to insoluble sugar, dixstrenes and starch, 
with respect to response of total carbohydrates to growing media. Data in Fig ( 3) reveal such 
stimulatory effect on the accumulation of total carbohydrate in the plants of Callistemon citrinus, the 
highest significant values were obtained from plants grown in rice straw media ( 26.84 and 27.75%) 
while, the lowest mean values (22.29 and 23.54 %) were obtained from plants  grown in sawdust 
media in both seasons,  respectively. Regarding the effect of interaction between paclobutrazol levels 
and growing media, the results indicated that , the plants grown  in rice straw media and paclobutrazol 
at the rate of 600 ppm gave the highest mean values of total carbohydrates content in leaves giving 
(22.89 and 23.67%) in both seasons, respectively, followed by plants grown in clay media plus 
paclobutrazol at the concentration of 600 ppm , while the lowest mean values were obtained from 
plants grown in sawdust media free of paclobutrazol (14.10 and 14.95%) in both seasons, 
respectively. 
 

 
Fig. 3: Effect of paclobutrazol and growing media on total carbohydrates of Callistemon citrinus 

plants during 2015 & 2016 seasons. 
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