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ABSTRACT 

This study was carried out in the experimental nursery of the Ornamental Horticulture 

Department, Faculty of Agriculture, Cairo University, during the two successive years of 2007 

and 2008. The aim of this study was to investigate the possibility of growing sunflower 

(Helianthus annuus L.) as a pot plant using different potting media and growth retardant 

treatments. The plants were grown in 25-cm pots filled with clay, clay+sand (1:1, v/v), 

clay+peat (1:1, v/v) or sand+peat (1:1, v/v), and were treated twice with paclobutrazol as a soil 

drench at 1.5, 3.0, 4.5 or 6.0 mg a.i./pot, or with Pix (mepiquat chloride) as a foliar spray  at 

500, 1000, 1500 or 2000 ppm, plus the control.  The recorded results showed that using 

clay+peat (1:1, v/v) gave the best results for all the studied vegetative growth and flowering 

characteristics. In most cases, the different growth retardant treatments decreased plant height. 

The shortest plants were achieved with using paclobutrazol at 6 mg a.i./pot (in the first season) 

or Pix at 2000 ppm (in the second one). Growth retardant treatments (poclobutrazol or Pix) also 

decreased flower diameter, but increased the fresh and dry weights of flower-heads.  
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1. INTRODUCTION 

Flowering pot plants represent one of the most 

interesting and promising typologies of 

ornamental production, and frequently new 

species or products are selected for marketing. In 

view of the positive trend shown in the last years 

by the  increase in production of flowering pot 

plants, the use of sunflower (Helianthus annuus 

L.) as a flowering pot plant, though quite unusual 

for this species, could represent a powerful 

innovation. On the other hand, as for any new 

product, there is a lack of information about the 

cultivation technique and the appropriate practices 

for getting the best results in producing high 

quality potted sunflower (Vernieri et al,. 2003). 

The cultivation of ornamental sunflower has 

increased during the past few years in Egypt, as 

cut flowers and pot plants. Several management 

practices are used for the production of pot 

ornamental plants, and among them the use of 

growth retardants (Bonacin et al., 2006). 

Many growth retardants, such as triazole salts, 

are synthetic chemicals previously introduced in 

the horticultural production scale as steroidal 

herbicides. Practically, these retardants are more 

effective than others, i.e., lower concentration or 

active ingredient levels are adequate to produce 

similar  effects  to  higher  concentrations of other 

 

 

retardants (Law and Hamilton, 1989).  

This study was conducted with the aim of 

investigating the effect of different types of 

potting  media , as well as growth  retardant  [PP-

333 (paclobutrazol) and Pix (mepiquat chloride)] 

treatments on the vegetative growth and flowering 

of sunflower (Helianthus annuus) plants. The 

information provided by this study may help in the 

successful production of H. annuus as flowering 

pot plants. 

 

2. MATERIALS AND METHODS 

This study was carried out at the 

experimental nursery of the Ornamental 

Horticulture Department, Faculty of 

Agriculture, Cairo University, during the two 

successive years of 2007 and 2008. The aim 

of this study was to investigate the possibility 

of growing sunflower (Helianthus annuus) as 

a pot plant using different potting media and 

growth retardant treatments.  

2.1. Experimental procedures 

On the 5
th
 of March, 2007 and 2008 (in 

the first and second seasons, respectively) F1 

seeds of sunflower (Helianthus annuus) were 

obtained from the nurseries of Floramix Co., 

El-Maryoutia, Giza Governorate. The seeds 
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Table (1): Physical and chemical characteristics 

of the sand, clay and peat moss used 

for growing Helianthus annuus plants 

during the 2007 and 2008 seasons. 
Peat 

moss 
Clay Sand Soil characteristics 

Physical characteristics 

100-

150 
39.40 5.30 CEC (meq/100g) 

50 67.30 16.00 Field  capacity (% v) 

Chemical characteristics 

58 2.05 1.10 Organic matter (%) 

3 –4 7.12 7.90 pH 

2.3 1.67 2.25 EC (dS/m) 

13000 93.35 13.13 N (ppm) 

6000 20.25 7.40 P (ppm) 

7900 71.85 48.65 K (ppm) 

- 36.80 24.60 Mg (ppm) 

620 2.10 2.90 Fe (ppm) 

153 3.10 2.80 Mn (ppm) 

38 1.56 0.90 Zn (ppm) 

- 1.56 0.75 Cu (ppm) 

 

were sown individually in plastic pots (25- 

cm in diameter) filled with clay, clay + sand 

(1:1, v/v), clay + peat moss (1:1, v/v), or sand 

+ peat moss (1:1, v/v). The physical and 

chemical characteristics of sand, clay and 

peat moss are shown in Table (1). The pots 

were placed in a sunny area, and thick 

polyethylene sheets were spread underneath 

the pots to prevent the roots from growing 

into the soil. 

 

 

In both seasons, plants grown in each of 

the tested growing media were treated with 

PPP-333 (paclobutrazol) as a soil drench at 

the rates of 1.5, 3.0, 4.5 and 6 mg a.i./pot, or 

with Pix (mepiquat chloride) applied as a 

foliar spray at concentrations of 500, 1000, 

1500 and 2000 ppm. The growth retardant 

treatments were applied on the 20
th
 of March 

and the 5
th 

of April in the first and second 

seasons, respectively, and the treatments 

were repeated two weeks after the first 

application. Control plants were also 

included within each of the four growing 

media.  

Common cultural practices were followed, 

including regular watering, hand picking of 

weeds, as well as fertilization using the soluble 

chemical fertilizer Kristalon (NPK, 19-19-19), 

which was applied twice (on 18
th
 March and 25

th
 

April, 2007 and 2008 in the first and second 

seasons, respectively), at the rate of 0.5 g/pot. 

The layout of the experiment was a 

randomized complete blocks design, with 36 

treatments [9 growth retardant treatments 

(including the control) X 4 growing media], 

and 4 blocks (replicates), each consisting of 

72 plants (2 plants/treatment). 

On the 5
th
 of June 2007 and 2008 (in the 

first and the second season, respectively), the 

experiment was terminated, and the data 

were recorded on the different vegetative 

growth characteristics [plant height, as well 

as plant (leaves+stems+roots) fresh and dry 

weights]. Also, the data were recorded on the 

flowering characteristics, including flower-

head diameter, and the fresh and dry weights 

of the flower-head.  

The data recorded on the vegetative 

growth and flowering were statistically 

analyzed. An analysis of variance (ANOVA) 

was carried out, and the means of the 

recorded data were compared using the 

"Least Significant Difference (L.S.D.)" test at 

the 5% level, as described by Steel and 

Torrie (1980). 

 

3. RESULTS AND DISCUSSION 

3.1. Vegetative growth  

3.1.1. Plant height 

The data presented in Table (2) show that the 

height of Helianthus annuus plants was 

significantly affected by the medium in which the 

plants were grown. In both seasons, the shortest 

plants were those grown in clay+sand. On the 

other hand, plants grown in clay+peat or 

sand+peat were significantly taller in the first 

season, compared to the plants grown in clay or 

clay+sand. The enhancement of plant growth (in 

terms of plant height) as a result of using the 

clay+peat medium was also clear in the second 

season, with the tallest plants (44.40 cm) being 

those grown in this medium (clay+peat). 

However, unlike the first season  the  plants grown 

in sand+peat were significantly shorter in the 

second season than those grown in clay. 

The application of growth retardants 

(paclobutrazol or Pix) also had a significant effect 

on the height of Helianthus annuus plants. In the 

first season, the tallest plants were those receiving 

no paclobutrazol or Pix treatments (control). 

Application of any rate of paclobutrazol or Pix 

caused a significant reduction in plant height. 

Paclobutrazol was generally more effective than 

Pix for height control of sunflower plants in the 
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Table (2): Effect of growing media and growth regulator treatments on plant height  

                 of sunflower (Helianthus annuus) during  2007 and 2008 seasons. 

*Growth regulator 

treatments (GR) 

Plant height (cm) 

Growing media (GM) 
Mean (GR) 

Clay Clay+ sand Clay+ peat Sand+ peat 

 First Season (2007) 

Control 48.13 42.13 51.25 52.75 48.56 

Pac (1.5 mg 

a.i./pot) 
37.75 33.63 49.38 44.88 41.41 

Pac (3 mg a.i./pot) 32.00 31.75 45.63 41.25 37.66 

Pac (4.5 mg 

a.i./pot) 
25.75 30.38 44.13 41.63 35.47 

Pac (6 mg a.i./pot) 28.50 26.75 33.13 41.63 32.50 

Pix (500 ppm) 41.00 43.38 47.38 46.25 44.50 

Pix (1000 ppm) 43.75 31.25 41.00 49.75 41.44 

Pix (1500 ppm) 41.88 44.00 42.38 41.75 42.50 

Pix (2000 ppm) 35.25 34.63 43.13 43.75 39.19 

Mean (GM) 37.11 35.32 44.15 44.85 --- 

LSD (0.05)  

GR 3.39 

GM 2.26 

GR X GM 6.78 

 Second Season (2008) 

Control 47.50 39.88 49.06 42.38 44.70 

Pac (1.5 mg 

a.i./pot) 
43.50 39.00 39.63 41.50 40.91 

Pac (3 mg a.i./pot) 43.13 34.63 38.50 41.13 39.34 

Pac (4.5 mg 

a.i./pot) 
41.63 34.00 45.69 36.63 39.48 

Pac (6 mg a.i./pot) 44.13 40.06 51.75 45.00 45.23 

Pix (500 ppm) 40.75 39.88 44.75 36.04 40.35 

Pix (1000 ppm) 44.00 33.88 46.50 41.63 41.50 

Pix (1500 ppm) 41.13 41.50 43.75 36.63 40.75 

Pix (2000 ppm) 42.19 36.88 40.00 34.69 38.44 

Mean (GM) 43.10 37.74 44.40 39.51 --- 

LSD (0.05)  

GR 1.99 

GM 1.32 

GR X GM 3.97 

* Pac = Paclobutrazol 

 

first season. It is also clear from the data in Table 

(2) that, in the first season, raising the application 

rate of any of these two chemicals caused a steady 

reduction in plant height. The shortest plants 

obtained in the first season were those treated with 

the highest paclobutrazol rate (6 mg a.i./pot). In 

the second season, the different growth retardants 

caused significant decreases in plant height, 

compared to the control, except the application of 

paclobutrazol at 6 mg a.i./pot, which gave 

insignificantly taller plants than the control. The 

most effective growth retardant treatment in the 

second season (i.e., giving the shortest plants) was 

spraying the plants with the highest Pix 

concentration (2000 ppm). Several researchers 

reported that growth retardants can be used to 

decrease the height of different ornamental plant 

species, including sunflower [Dasoju et al. (1998), 

Whipker and McCall (2000), Gimelli et al. (2003), 

Incrocci et al. (2003), Vernieri et al. (2003), 

Whipker et al. (2004), and Wanderley et al. 

(2007)], zinnia [Cox and Keever (1988), 

Taychasinpitak and Manochai (2003), and Pinto et 

al. (2005)], geranium (Cox and Keever, 1988), 
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Table (3): Effect of growing media and growth regulator treatments on plant fresh weight of  

                  sunflower   (Helianthus annuus) during  2007 and 2008 seasons. 

*Growth regulator 

treatments (GR) 

Plant fresh weight (g) 

Growing media (GM) Mean (GR) 

Clay Clay+ sand Clay+ peat Sand+ peat  

 First Season (2007) 

Control 25.19 16.30 43.94 28.70 28.53 

Pac (1.5 mg a.i./pot) 22.19 16.54 48.82 39.58 31.78 

Pac (3 mg a.i./pot) 26.93 11.11 40.10 47.49 31.41 

Pac (4.5 mg a.i./pot) 18.64 16.06 56.29 51.14 35.53 

Pac (6 mg a.i./pot) 16.21 15.24 25.76 18.43 18.91 

Pix (500 ppm) 28.08 18.97 46.02 24.65 29.43 

Pix (1000 ppm) 27.11 27.61 31.03 26.07 27.95 

Pix (1500 ppm) 21.28 16.78 32.47 18.52 22.26 

Pix (2000 ppm) 18.81 21.85 43.79 25.82 27.57 

Mean (GM) 22.71 17.83 40.91 31.15  

LSD (0.05)  

GR 0.85 

GM 0.56 

GR X GM 1.69 

 Second Season (2008) 

Control 18.51 14.51 15.81 13.88 15.68 

Pac (1.5 mg a.i./pot) 22.60 20.96 18.80 30.22 23.15 

Pac (3 mg a.i./pot) 15.41 13.84 14.56 15.29 14.77 

Pac (4.5 mg a.i./pot) 18.67 16.12 22.41 17.72 18.73 

Pac (6 mg a.i./pot) 13.27 18.64 26.86 16.09 18.71 

Pix (500 ppm) 14.38 20.46 31.46 15.34 20.41 

Pix (1000 ppm) 17.98 16.90 33.89 11.08 19.96 

Pix (1500 ppm) 22.20 13.62 36.17 14.49 21.62 

Pix (2000 ppm) 20.42 25.17 34.31 10.91 22.70 

Mean (GM) 18.16 17.80 26.03 16.11  

LSD (0.05)  

GR 1.32 

GM 0.88 

GR X GM 2.64 

* Pac = Paclobutrazol 

 

chrysanthemum (Bhat and Tayama, 1989), 

Tagetes erecta (Girwani et al., 1990), and Fuchsia 

magellanica (Gad et al., 1997). 

Regarding the interaction between the effects 

of growing media and growth retardant treatments 

on plant height, the data in Table (2) show that, in 

the first season, the tallest plants (52.75 cm) were 

those that received no growth retardants (control), 

and were grown in clay+peat or sand+peat, 

whereas the shortest plants were those grown in 

clay or clay+sand, and treated with paclobutrazol 

at 3, 4.5 or 6 mg a.i./pot, as well as plants grown 

in clay+sand and sprayed with Pix at 1000 ppm 

(with no significant difference between the values 

resulting from these treatments). In the second 

season, the tallest plants were those grown in 

clay+peat and supplied with no growth retardant 

or plants grown in the same medium (clay+peat) 

and treated with paclobutrazol at 6 mg a.i./pot., 

whereas the shortest plants were those grown in 

clay+sand and treated with paclobutrazol at 3 or 

4.5 mg a.i./pot, or sprayed with Pix at 1000 or 

2000 ppm, as well as plants grown in clay+peat 

and sprayed with Pix at 500, 1500 or 2000 ppm. 

3.1.2.Plant (leaves+stems+roots) fresh and dry 

weights  

The data presented in Tables (3) and (4) show 

that  in both seasons, sunflower (Helianthus 
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Table (4): Effect of growing media and growth regulator treatments on plant dry weight of sunflower  

                    (Helianthus annuus) during  2007 and 2008 seasons. 

*Growth regulator 

treatments (GR) 

Plant dry weight (g) 

Growing media (GM) 
Mean (GR) 

Clay Clay+ sand Clay+ peat Sand+ peat 

 First Season (2007) 

Control 5.85 3.01 9.98 6.59 6.36 

Pac (1.5 mg a.i./pot) 4.21 3.75 9.65 7.37 6.24 

Pac (3 mg a.i./pot) 3.35 2.63 8.68 7.24 5.47 

Pac (4.5 mg a.i./pot) 2.66 4.41 9.34 7.71 6.03 

Pac (6 mg a.i./pot) 3.12 3.02 4.92 4.14 3.80 

Pix (500 ppm) 5.59 4.41 12.62 6.25 7.22 

Pix (1000 ppm) 3.13 3.84 6.53 5.93 4.86 

Pix (1500 ppm) 4.65 3.69 6.57 3.87 4.70 

Pix (2000 ppm) 4.46 4.90 8.11 5.34 5.70 

Mean (GM) 4.11 3.74 8.49 6.05  

LSD (0.05)  

GR 2.46 

GM 0.73 

GR X GM 2.20 

 Second Season (2008) 

Control 3.70 2.90 3.16 2.78 3.14 

Pac (1.5 mg a.i./pot) 4.52 4.29 4.21 4.89 4.48 

Pac (3 mg a.i./pot) 3.08 2.77 3.16 3.06 3.02 

Pac (4.5 mg a.i./pot) 3.78 3.47 4.68 2.94 3.72 

Pac (6 mg a.i./pot) 2.90 3.73 5.57 3.36 3.89 

Pix (500 ppm) 2.88 4.09 3.94 2.77 3.42 

Pix (1000 ppm) 2.95 3.18 6.53 2.22 3.72 

Pix (1500 ppm) 3.94 2.97 4.33 2.55 3.45 

Pix (2000 ppm) 3.78 5.34 5.86 2.18 4.29 

Mean (GM) 3.50 3.64 4.61 2.97  

LSD (0.05)  

GR 0.38 

GM 0.25 

GR X GM 0.76 

* Pac = Paclobutrazol 

 

annuus) plants grown in clay+peat had 

significantly heavier fresh and dry weights, 

compared to plants grown in any other potting 

medium. On the other hand, the lowest mean 

values in the first season were obtained from 

plants grown in clay+sand, while the lowest 

values in the second season were obtained from 

plants grown in sand+peat.  

 

The effect of the growth retardants on plant 

fresh and dry weights differed from one season to 

the other. In the first season, the greatest reduction 

in plant fresh and dry weights (i.e. the lowest 

mean values) was recorded in plants treated with 

the highest paclobutrazol rate (6 mg a.i./pot). 

Similar reductions in plant fresh and dry weights 

as a result of growth retardant treatments have 

been reported in a number of ornamental plant 

species, including sunflower [Starman (1987), 

Starman et al. (1989), and Hassanein et al. 

(2001)]. On the other hand, the highest fresh 

weight in the first season was that of plants 

receiving paclobutrazol at 4.5 mg a.i./pot, while 

the highest dry weight was obtained from plants 

sprayed with Pix at 500 ppm. In the second 

season, most of the growth regulator treatments 
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          Table (5): Effect of growing media and growth regulator treatments on flower-head diameter of  

                             sunflower (Helianthus annuus) during  2007 and 2008 seasons. 

*Growth regulator 

treatments (GR) 

Flower-head diameter (cm) 

Growing media (GM) 

Mean (GR) 
Clay Clay+ sand Clay+ peat 

Sand+ 

peat 

 First Season (2007) 

Control 10.63 10.03 11.00 10.44 10.52 

Pac (1.5 mg a.i./pot) 10.50 10.63 11.38 11.19 10.92 

Pac (3 mg a.i./pot) 9.50 8.25 11.56 9.88 9.80 

Pac (4.5 mg a.i./pot) 8.63 8.69 12.63 10.88 10.20 

Pac (6 mg a.i./pot) 7.69 7.81 10.50 9.31 8.83 

Pix (500 ppm) 9.38 8.88 10.56 10.00 9.70 

Pix (1000 ppm) 9.38 6.44 9.31 8.56 8.42 

Pix (1500 ppm) 7.81 8.38 10.25 9.31 8.94 

Pix (2000 ppm) 8.81 7.69 11.56 10.00 9.52 

Mean (GM) 9.15 8.53 10.97 9.95 --- 

LSD (0.05)  

GR 0.45 

GM 0.29 

GR X GM 0.89 

 Second Season (2008) 

Control 9.13 9.03 10.63 9.69 9.62 

Pac (1.5 mg a.i./pot) 8.18 8.41 10.83 8.10 8.88 

Pac (3 mg a.i./pot) 7.85 7.88 10.51 9.93 9.04 

Pac (4.5 mg a.i./pot) 8.06 7.85 9.24 7.83 8.24 

Pac (6 mg a.i./pot) 6.81 7.88 10.13 8.03 8.21 

Pix (500 ppm) 7.56 8.63 8.99 7.48 8.16 

Pix (1000 ppm) 8.85 7.34 8.60 7.95 8.18 

Pix (1500 ppm) 7.66 8.68 9.63 6.54 8.13 

Pix (2000 ppm) 7.96 7.63 8.13 6.56 7.57 

Mean (GM) 8.01 8.14 9.63 8.01 --- 

LSD (0.05)  

GR 0.68 

GM 0.45 

GR X GM 1.36 

       * Pac = Paclobutrazol 

 

gave higher plant fresh and dry weights, compared 

to the control. The only treatment which gave 

lower values than the control was the application 

of paclobutrazol at 3 mg a.i./pot.  

The results recorded in the two seasons 

(Tables 3 and 4) also show that using the different 

combinations of growing media and growth 

retardant treatments caused considerable 

differences in plant fresh and dry weights. In the 

first season, the heaviest fresh weight was that of 

plants grown in clay+peat and treated with 

paclobutrazol at 4.5 mg a.i./pot, whereas in the 

second one, the heaviest fresh weight was 

obtained from plants grown in the same medium 

(clay+peat), but sprayed with Pix at 1500 ppm. 

The heaviest plant dry weight was also obtained 

from plants grown in clay+peat, which were 

sprayed with Pix at 500 ppm (in the first season) 

or 200 ppm (in the second one).  
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     Table (6): Effect of growing media and growth regulator treatments on fresh weight of flowers 

                       in  sunflower (Helianthus annuus) during  2007 and 2008 seasons. 

*Growth regulator 

treatments (GR) 

Fresh weight of flower-heads (g/plant) 

Growing media (GM) 
Mean (GR) 

Clay Clay+ sand Clay+ peat Sand+ peat 

 First Season (2007) 

Control 11.00 6.62 21.19 12.00 12.70 

Pac (1.5 mg a.i./pot) 10.74 10.76 23.47 17.77 15.68 

Pac (3 mg a.i./pot) 8.88 5.84 20.62 19.78 13.78 

Pac (4.5 mg a.i./pot) 7.82 8.13 22.59 19.67 14.55 

Pac (6 mg a.i./pot) 8.32 8.27 14.11 9.19 9.97 

Pix (500 ppm) 11.34 8.94 25.06 13.32 14.67 

Pix (1000 ppm) 10.00 9.51 16.79 14.94 12.81 

Pix (1500 ppm) 10.34 8.33 17.47 9.92 11.51 

Pix (2000 ppm) 10.05 11.41 17.61 13.15 13.05 

Mean (GM) 9.83 8.65 19.88 14.42  

LSD (0.05)  

GR 3.32 

GM 2.21 

GR X GM 6.63 

 Second Season (2008) 

Control 6.37 3.26 7.60 4.69 5.48 

Pac (1.5 mg a.i./pot) 11.46 7.91 10.18 8.94 9.62 

Pac (3 mg a.i./pot) 11.18 6.61 12.46 6.08 9.08 

Pac (4.5 mg a.i./pot) 6.60 5.85 9.63 5.21 6.82 

Pac (6 mg a.i./pot) 10.73 8.82 11.82 5.00 9.09 

Pix (500 ppm) 8.30 5.25 13.62 3.36 7.63 

Pix (1000 ppm) 6.42 4.58 13.93 5.35 7.57 

Pix (1500 ppm) 8.71 6.30 9.13 4.88 7.25 

Pix (2000 ppm) 10.17 9.95 17.29 4.19 10.40 

Mean (GM) 8.88 6.50 11.74 5.30  

LSD (0.05)  

GR 2.50 

GM 1.67 

GR X GM 5.01 

* Pac = Paclobutrazol 

 

From the above results, it is clear that the 

mixture of clay + peat (1:1, v/v) was the best 

tested medium for growing sunflower plants, as it 

gave the highest values for the different vegetative 

growth parameters. This enhancement of 

vegetative growth may be attributed to the 

improvement in soil physical properties as a result 

of using these two components (clay and peat). 

The use of clay ensures a high water holding 

capacity, and a high cation exchange capacity, 

while peat increases soil aeration and resistance to 

compaction. As a result, higher absorption of 

water and nutrients from the soil takes place, thus 

enabling photosynthesis to occur efficiently within 

the plant leaves (Hartmann et al., 1981). 

Also, the recorded results show that, for the 

best control of plant height, the plants should be 

treated with paclobutrazol at the rate of 6 mg 

a.i./pot, or Pix at 2000 ppm. The reduction in plant 

height as a result of the growth retardant 

treatments can be explained by the role played by 

these synthetic chemicals in interfering with the  

synthesis of gibberellins, as mentioned by 

Lockhart (1962) on Phaseolus vulgaris, Dennis et 

al. (1965) on Echinocystis macrocarpa, Harada 

and Lang (1965) on Fusarium moniliforme, 

Goldsmith et al. (1983) on Gibberella fujikuroi 

and Stang and Weis (1984) on many monocot and 

dicot plants.  
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Table (7): Effect of growing media and growth regulator treatments on dry weight of flowers in  

                  sunflower (Helianthus annuus) during  2007 and 2008 seasons. 

*Growth regulator 

treatments (GR) 

Dry weight of flowers (g\plant) 

Growing media (GM) 

Mean (GR) 
Clay 

Clay+ 

sand 
Clay+ peat Sand+ peat 

 First Season (2007) 

Control 2.31 1.19 3.95 2.16 2.40 

Pac (1.5 mg a.i./pot) 1.85 1.74 4.01 3.08 2.67 

Pac (3 mg a.i./pot) 1.52 1.02 4.02 3.40 2.49 

Pac (4.5 mg a.i./pot) 1.25 1.54 4.50 2.61 2.47 

Pac (6 mg a.i./pot) 1.47 1.44 2.42 1.71 1.76 

Pix (500 ppm) 2.28 1.75 3.84 2.53 2.60 

Pix (1000 ppm) 1.35 1.59 3.18 2.22 2.08 

Pix (1500 ppm) 1.92 1.68 3.35 1.91 2.21 

Pix (2000 ppm) 1.82 2.12 3.73 2.37 2.51 

Mean (GM) 1.75 1.56 3.67 2.44   

LSD (0.05)  

GR 0.57 

GM 0.38 

GR X GM 1.13 

 Second Season (2008) 

Control 1.27 0.65 1.52 0.94 1.10 

Pac (1.5 mg a.i./pot) 2.29 1.58 2.04 1.79 1.93 

Pac (3 mg a.i./pot) 2.24 1.32 2.49 1.22 1.82 

Pac (4.5 mg a.i./pot) 1.32 1.17 1.93 1.04 1.36 

Pac (6 mg a.i./pot) 2.15 1.76 2.36 1.00 1.82 

Pix (500 ppm) 1.66 1.05 2.72 0.67 1.53 

Pix (1000 ppm) 1.28 0.92 2.79 1.07 1.51 

Pix (1500 ppm) 1.74 1.26 1.83 0.98 1.45 

Pix (2000 ppm) 2.03 1.99 3.46 2.37 2.46 

Mean (GM) 1.78 1.30 2.35 1.23  

LSD (0.05)  

GR 0.50 

GM 0.33 

GR X GM 1.00 

        * Pac = Paclobutrazol 

 

3.2. Flowering characteristics 

3.2.1. Flower head-diameter 

The data presented in Table (5) show that 

flower-head diameter of Helianthus annuus plants 

was significantly affected by the medium in which 

the plants were grown. In both seasons, flower 

heads produced by plants grown in clay + peat 

were significantly larger (i.e. had higher 

diameters) than those produced by plants grown in 

any other potting medium. It is also clear from the 

data in Table (5) that in both seasons, most of the 

growth retardant treatments caused decreases in 

flower-head diameter, compared to that of the 

control plants. Only one exception to this general 

trend was recorded in the first season, with the 

plants that were treated using paclobutrazol at 1.5 

mg a.i./pot giving an insignificantly higher value 

than the control. Reductions in flower diameter  as 

a result of using growth retardant treatments have 

been reported on a number of ornamental plant 

species, including sunflower [Lovett and 

Campbell (1973), Aboushoba et al. (1984), 

Starman et al. (1990), Anton et al. (1995), 

Whipker and McCall (2000), Hassanein et al. 

(2001)], Tagetes erecta (Girwani et al., 1990), 

Fuchsia magellanica (Gad et al., 1997), and 
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Reichardia tingitana (Banon et al., 2003). 

Regarding the interaction between the effects 

of growing media and growth retardant treatments 

on flower-head diameter, the results presented in 

Table (5) show that, in general, combining the use 

of clay+peat (as the potting medium) with the 

different growth retardant treatments gave higher 

values than those recorded with other growing 

media (regardless of the growth retardant 

treatments). The data in Table (5) also show that 

the largest flower-heads were those produced by 

plants grown in clay+peat and treated with 

paclobutrazol at 4.5 mg a.i./pot (in the first 

season) or at 1.5 mg a.i./pot (in the second 

season).  

3.2.2. Fresh and dry weights of flower-head 

The results recorded in the two seasons on the 

fresh and dry weights of Helianthus annuus 

flower-heads (Tables 6 and 7) show that the 

potting media had a considerable effect on these 

two flowering characteristics. In both seasons, 

flower-heads produced by plants grown in 

clay+peat were significantly heavier (i.e. had 

higher fresh and dry weights) than those produced 

by plants grown in any of the other tested potting 

media. 

Regarding the effect of growth retardant 

treatments on the fresh and dry weights of the 

flower head, the data in Tables (6) and (7) show 

that, in general, most of the tested treatments 

increased the recorded values, compared to the 

control, especially in the second season. In the 

first season, the highest fresh and dry weights of 

flower-heads were obtained from plants that had 

been treated with the lowest paclobutrazol rate 

(1.5 mg a.i./pot), whereas in the second season the 

highest values were obtained from plants sprayed 

with the highest Pix concentration (2000 ppm). 

Similar increases in the fresh and dry weights of 

flowers as a result of paclobutrazol or mepiquat 

chloride treatments have been reported by 

Maghazy (1991) on Viola odorata, Haggag (1997) 

on chrysanthemum, Singh (2003) on Calendula 

officinalis, and Singh (2004) on African marigold. 

The data in Tables (6) and (7) also show that 

considerable differences were recorded in the 

fresh and dry weights of flower-heads as a result 

of using the various combinations of potting 

media and growth retardant treatments. In the first 

season, the heaviest fresh flower-heads were 

produced by plants grown in clay+peat and 

sprayed with Pix at 500 ppm, while the highest 

dry weight was obtained from plants grown in the 

same medium (clay+peat) but treated with 

paclobutrazol at 4.5 mg a.i./pot. In the second 

season, the highest fresh and dry weights of flower 

heads were obtained from plants grown in 

clay+peat and sprayed with the highest Pix 

concentration (2000 ppm).  

3.3.Recommendation  

From the above results, it can be 

recommended that for the production of sunflower 

(Helianthus annuus) as a flowering pot plant, it 

should be grown in a mixture of clay+peat (1:1, 

v/v), as this growing medium gave the highest 

values for the different vegetative growth and 

flowering characteristics. For the best height 

control (i.e. the shortest plants), sunflower should 

be treated with paclobutrazol as a soil drench at 6 

mg a.i./pot, or Pix (mepiquat chloride) as a foliar 

spray at 2000 ppm. 
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  كنبات أصص مزهر (.Helinathus annuus L)إنتاج عباد الشمس 
 بإستخدام أوساط زراعة و معاملات مثبطات نمو مختلفة

 
إيمان زكى عثمان - عفت إسماعيل المعداوى- حازم عبد الجليل منصور

 
مصر -  الجيزة –  جامعة القاهرة-  كلية الزراعة - قسم بساتين الزينة

 
ملخص 

 2007أجريت هذه الدراسة فى مشتل قسم بساتين الزينة بكلية الزراعة، جامعة القاهرة ، خلال الموسمين المتتاليين 
 كنبات أصص مزهر، و ذلك (.Helianthus annuus L)و إستهدفت الدراسة بحث إمكانية زراعة عباد الشمس . 2008و 

+  سم مملوءة بالطمى، طمى 25زرعت النباتات فى أصص قطر . بإستخدام أوساط زراعة مختلفة و معاملات مثبطات نمو
 6.0، أو 4.5، 3.0، 1.5بيت، و عوملت بالباكلوبيوترازول مضافاً إلى سطح التربة بمعدلات + بيت، او رمل + رمل، طمى 

ً Pix (mepiquat chloride)أصيص، أو بمادة البيكس /مجم من المادة الفعالة ، 1000، 500على الاوراقً بتركيزات   رشا
بينت النتائج المســجلة أن اســتخدام الطمى مع  . (الكنترول) جزء فى المليون، بالإضافة إلى نباتات المقارنة 2000 أو 1500

وفى معظم الحالات  أدت معاملات  . البيت أعطى أفضل النتائج لجميع صفات النمـو الخضـرى و الإزهار التى درست
مثبطات النمو المختلفة إلى تقليل إرتفاع النباتات فى حين أن أوزان النبات الطازجة و الجافة أعطت نتائج مختلفة فى 

فى )أصيــص / مجم من المادة الفعــالة6.0تم الحصول على أقصر النباتات باســتخدام الباكلوبيوترازول بمعدل  . الموسميين
كذلك أدى إستخدام مثبطات . (فى الموسم الثانى) جزء في المليون 2000أو بإستخدام ماده البيكس بتركيز  (الموســم الأول

 .النمو إلى تقليل قطر النورة ولكنه زاد من الأوزان الطازجة و الجافة للنورات

. 43-33(:2010يناير)العدد الأول  (61) المجلد – جامعة القاهرة –المجلة العلمية لكلية الزراعة 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


