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ABSTRACT 

A trial was consummated at Orman Botanical Garden, Giza, 
Egypt throughout 2005/06 and 2006/07 seasons to find out the effects 
of foliar spraying with either 0, 50, 100 and 150 ppm of paclobutrazol 
(PP-333) or 0, 1000, 2000 and 3000 ppm of cycocel (ccc) for three 
times with three weeks interval, pinching treatment and their 
interaction on growth, flowering and chemical composition of 6-
months-old Nerium oleander L. transplants grown in 30-cm-diameter 
black polyethylene bags. 

The obtained results exhibited that plant height (cm), stem 
diameter (cm), branch and leaf No./plant, leaf area (cm2), root length 
(cm), as well as the fresh and dry weights of aerial parts and shoots (g) 
were significantly decreased in both non pinched and pinched plants 
as a result of spraying with the various levels of either PP-333 or ccc 
in the two seasons. The best dwarfing result was found due to 
spraying with 100 ppm of PP-333 and 2000 ppm of ccc, as such two 
treatments declined the size of treated plants to the optimum size 
suitable for commercial marketing. Likely, pinching treatment 
significantly reduced all vegetative and root growth parameters with 
the exception of branch No./plant character, that was increased in 
pinched plants with significant differences when compared to the non-
pinched ones in both seasons. Moreover, all concentrations of both 
retardants, as well as pinching treatment delayed flowering and 
significantly reduced all flowering measurements in both non-pinched 
and pinched plants except for inflorescence No./plant trait, which was 
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in the same rank for non-pinched and pinched plants. However, the 
low level of both PP-333 and ccc (50 and 1000 ppm, respectively) 
significantly increased number of florets/inflorescence in the two 
seasons. So, the plants under these two treatments were more 
attractive.   

The content of chlorophyll a, b, carotenoids and indoles (mg/g 
F.W.) was progressively decreased in the leaves of both non-pinched 
and pinched plants with elevating of either PP-333 or ccc levels, while 
phenols content was gradually increased. Paclobutrazol at the rate of 
50 ppm, on the other hand, raised the content of chlorophyll a and b in 
the leaves of non-pinched and pinched plants. However, pinching 
treatment induced a significant reduction in all previous constituents. 

In brief, to obtain a good display of flowering pot Nerium 
oleander L. plants with optimum vegetative and flowering 
characteristics from the commercial point of view, it is recommended 
to spray the foliage of non-pinched transplants with either low or 
medium concentrations of PP-333 (50 and 100 ppm, respectively) or 
ccc (1000 and 2000 ppm, respectively), and the pinched ones with the 
only low concentration of either PP-333 (50 ppm) or ccc (1000 ppm), 
for 3 times with 3 weeks interval. 

 

INTRODUCTION 
Nerium oleander L., common oleander or rose-bay, is an 

evergreen, erect shrub to 4 m height; leaves liner-to oblong-lanceolate 
to 20-25 cm long, entire, dark dull green; flowers showy in terminal 
branching cymes, yellowish to rose-pink, red purple or white, 
sometimes scented; native from Mediterranean region to Japan 
(Bailey, 1976). 

Oleanders are generally grown outdoors in mild climates. They 
require little attention and are very drought resistant. In cold regions, 
they are favorite pot or tub plants, and should be cut back and rested 
after flowering, then potted in loam and rotted manure. Propagated 
easily by cuttings of mature firm wood, sometimes in water. All parts 
are very poisonous if eaten (Huxley et al., 1992). 

Production of the midget-pot-plants is still a practical and secure 
way to transfer the big-sized picturesque plants from out-to in-door, 
and for using them as ornamentals in landscaping of home and petit 
gardens. The number of consumers who are fond of stunted plants 
increases day after day. So, trials are still continuous to fined out new 
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and unique specimens of these products suitable for commercial 
marketing. In this concern, Wei and Han (1997) reported that applying 
paclobutrazol at 25, 50, 75 and 100 ppm significantly reduced plant 
height and shoot number of chrysanthemum. Proietti et al., (1998) 
indicated that PP-333 application at 2 g. /tree inhibited shoot and root 
growth of 1-year-old chestnut tree. 

 On potted sunflower, Daseju et al., (1998) postulated that leaves 
of plants treated with PP-333 at 16 or 32 mg/pot were smaller and 
greener than those of untreated ones. Singh et al., (1999) mentioned 
that spraying of paclobutrazol at 10-30 ppm greatly reduced height, 
shoot and leaf number of sweet pepper, while number of flowers/plant 
was increased. Similar observations were also gained by Sarhan et al., 
(2001) on Althaea rosa, Chen et al., (2002) on Gynura aurantiaca, 
Kozak (2002) on Gloriosa rothschildiana and Auda et al., (2002) who 
stated that plant height, branch and leaf No./plant, leaf area and aerial 
parts and root fresh and dry weight of Barleria cristata were 
significantly declined as a result of PP-333 spraying either at 150 ppm 
or ccc at 2000 ppm., flowering was delayed, and the first flower 
diameter and number of spikes/plant were linearly decreased with 
increasing PP-333 or ccc concentrations. 

 Likely, Berett et al., (2003) revealed that uniconazole 
application as a spray to the surface of media prior to planting at the 
level of 200 ml/m2 decreased plant height and flower number of 
Petunia hybrida and Catharanthus roseus plants. Moreover, Pasian 
and Bennett (2004) declared that soaking of ornamental kale (Brassica 
oleander vr. viridis) seeds in paclobutrazol solution (500 or 1000 
ppm) for 180 minutes significantly reduced plug height, but increased 
its thickness. 

Recently, Schroeter and Jerzy (2006) found that daminozide and 
chlormequat at the rate of 690 mg/L. gave the strongest and longest-
lasting inhibitory effect on the growth of Impatiens walleriana 
bedding plants. Similarly, Shahin et al., (2006) reported that the best 
dwarfing effect on shoot and root growth of Rudbeckia hirta plant was 
due to spraying of cycocel at 2000 ppm. such treatment also delayed 
flowering and decreased flower heads No./plant, flower head 
diameter, flowering stalk length and period of flowering. Likely, El-
Sayed et al., (2007) added that vegetative and root growth of 
Dodonaea viscosa shrub was greatly depressed due to spraying of PP-
333 at 100, 200 and 300 ppm. 
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Chemical composition of the plants is invariably affected by the 
treatment with growth retardants. That was proved by Auda et al., 
(2002) who pointed-out that chlorophylls a and b content in the leaves 
of Barleria cristata was progressively decreased with increasing of 
either ccc or PP-333 concentration, but carotenoids content was 
increased. Shahin et al., (2006) mentioned that total indoles content in 
the leaves of Rudbeckia hirta plant was cumulatively decreased with 
raising ccc concentration after the second spray, while the total 
phenols content was increased. After the third spray, however both 
indoles and phenols were increased. Pigments content, as well as total 
carbohydrates and the percentages of N and K in the leaves and roots 
were linearly decreased with elevating ccc level, while the percent of 
P showed a slight increase. In addition, El-Sayed et al., (2007) found 
that the content of chlorophyll a, b, carotenoids and indoles was 
significantly decreased in the leaves of Dodonaea viscosa plants in 
response to elevation of PP-333 level, whereas phenols content was 
increased. 

With regard to the effect of pinching, Norcini et al., (1993) 
revealed that pinching potted Bougainvillea cvs. Barbara Karts and 
Rainbow Gold 4 weeks after transplanting decreased plant height, but 
increased branch and open inflorescence No./plant. Similarly, were 
those findings documented by Hugar and Nalawadi (1994) on 
Jasminum auriculatum, Maloupa et al., (2000) on Vitex agnus-castus, 
Adhanm (2001) on Althaea rosea, Shalaby (2002) on Hibiscus 
sabdariffa and Auda et al., (2004) who revealed that pinching once or 
twice after transplanting of Bougainvillea glabra plant reduced plant 
height, but increased branch and leaf No./plant, foliage fresh and dry 
weights, inflorescences (bracts) No./plant, as well as leaf content of N, 
K, chlorophyll a and b, and bracts content of total anthocyanins. 

The present study, however aims to produce a high quality and 
medium-sized flowering pot plant of Nerium oleander L. for 
decoration of sunny terraces, verandah and open fields. 

 

MATERIALS AND METHODS 
A pot experiment was conducted at Orman Botanical Garden, 

Giza, Egypt during the seasons of 2005/06 and 2006/07 to explore the 
effect of paclobutrazol or cycocel spraying, pinching and their 
interaction on growth controlling, flowering and chemical 
composition of Nerium oleander L. plant. 
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So, six-months-old transplants of variegated Nerium oleander L. 
with initial height of 25± 2 cm and one branch carries obout 15-17 
leaves were transplanted on June, 15th for both seasons into 30-cm-
diameter perforated black polyethylene bags (one transplant/bag) 
filled with 30 kg of a mixture of equal parts of sand and loam, (v/v) in 
the open field under full sun. A half number of transplants were 
pinched for one time one month after transplanting (on 15th of July) to 
a height of 20 cm., while the other half was left pinched non (as a 
control). After two weeks (on July, 30th), the non-pinched and pinched 
transplants were sprayed with either paclobutrazol (PP-333 or cultar) 
at the levels of 0, 50, 100 and 150 ppm or cycocel (ccc or 
chlormequat) at the levels of 1000, 2000 and 3000 ppm for three times 
at three weeks interval on the foliage till run off. However, control 
plants were sprayed with a tap water. In addition, each level of the 
growth retardants used in the study was combined with non-pinching 
(N.P) and pinching (P.) treatments to form fourteen interaction 
treatments. 

The layout of the experiment in the two seasons was a factorial 
in a complete randomized design (Mead et al., 1993) with three 
replicates as each replicate contained six transplants. 

At the end of each season (on September, 15th), the following 
data were recorded: plant height (cm), stem diameter at the base (cm), 
branch and leaf No./plant, leaf area (cm2), the longest root length (cm) 
and the aerial parts and roots fresh and dry weights (g). Moreover, 
number of days from transplanting to first floret opening (day), first 
floret diameter (cm), inflorescence No./plant, floret No./inflorescence 
and stalk length (cm) were also registered. After three weeks from the 
last spray, fresh leaf samples were taken from the middle part of the 
plants to determine pigments content (chlorophyll a, b and 
carotenoids) according to Moran (1982), total indoles (A.O.A.C., 
1990) and total phenols (William et al., 1965) as mg/g. F.W. 

Data were then, tabulated and subjected to analysis of variance 
using SAS program (1994) and Duncan's Multiple Range Test (1955) 
was used to test the significancy level among the means of various 
treatments. 
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RESULTS AND DISCUSSION 
I. Effect of growth retardants, pinching and their interaction on 
vegetative and root growth parameters: 

According to data presented in Tables (1) and (2), it is evident 
that as the concentrations of either PP-333 or ccc applied to oleander 
transplants were increased, the final height (cm), stem diameter at the 
base (cm), branch and leaf No./plant, leaf area (cm2), the longest root 
length (cm), as well as the fresh and dry weights of aerial parts and 
roots (g) were decreased with different levels of significance in all 
acces of the two seasons. The highest decrement in the previous 
parameters (more than 70%) was found due to the highest 
concentrations of either growth retardants used in the study, as such 
concentrations gave, in general the utmost minimum-sized plants. 
However, the medium concentrations (100 ppm for PP-333 and 2000 
ppm for ccc) resulted the best dwarfing effect, as they reduced the size 
of plants to the optimum size (where from height, branching and leaf 
number and area), that was going with the container size suitable for 
marketing.  

A similar trend was attained in the matter of pinching treatment, 
which significantly reduced all vegetative and root growth traits, with 
the exception of branch No./plant character that was increased in 
pinched plants with significant differences when compared to the non 
pinched ones in the two seasons. However, the best performance of 
the stunted plants was obtained from those ones when were pinched 
and sprayed with either 100 ppm of PP-333 or 2000 ppm of ccc. 

Such gains may indicate the direct role of growth retardants in 
depressing stem elongation by reducing cell division and extension in 
the subapical merstematic zone of the stem (Kozak, 2002) or by 
inhibition of cytokinin and gibberelin biosynthesis (Barett et al., 
2003). Pinching, however release the plant from apical dominance, 
and hence activates the lateral buds, which in turn gave more branches 
on the constant height of pinched stem. Similar results were also 
obtained by Dasoju et al., (1998) on sunflower, Singh et al., (1999) on 
sweet pepper, Sarhan et al., (2001) on Althaea rosea, Pasian and 
Bennett (2004) on ornamental kale and Schroeter and Jerzy (2006) on 
Impatiens walleriana.  
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II. Effect of growth retardants, pinching and their interaction on 
flowering: 

It is obvious from data shown in Table (3) that concentrations of 
both PP-333 and ccc delayed flowering of oleander plants with 
various significant differences when compared to untreated ones in 
both seasons. Pinching also induced a significant delay in flowering of 
pinched plants comparing with non-pinched ones   in   the   two   
seasons.   

However, the largest number of days to flowering in both 
reasons was noticed in pinched plants sprayed with ccc at the level of 
1000 ppm, whereas pinched ones treated with the medium and high 
levels of ccc (2000 and 3000 ppm, respectively) failed to flower 
throughout this study, which may due to its very limited growth. In 
general, non-pinched plants gave better flowering measurements than 
pinched ones, except for inflorescence No.,/plant character, which was 
in the same rank for both. Moreover, the low level of both PP-333 and 
ccc (50 and 100 ppm, respectively) significantly increased the means 
of floret No./inflorescence in the two seasons. So, the plants under 
such treatments were more attractive. 

Although there was a reduction in mean number of 
inflorescences born on the treated plants, the corresponding reduction 
in plant height, branching, as well as leaf No. and area improved the 
appearance of the stunted oleander as a flowering pot aplant, 
especially those non-pinched and treated with low and medium levels 
of either PP-333 (50 and 100 ppm, Photo 1) or ccc (1000 and 2000 
ppm, Photo 2), whereas for pinched plants, spraying with only the 
medium concentration of PP-333 (100 ppm, Photo 3) and the low one 
of ccc (1000 ppm, Photo 4) was preferable. 

The forementioned results, however are in accordance with those 
indicated by Chen et al., (2002) on Gynura aurantiaca, Auda et al., 
(2002) on Barleria cristata , Barett et al., (2003) on Petunia hybrida 
and Catharanthus roseus and Shahin et al., (2006) on Rudbeckia 
hirta.   
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III. Effect of growth retardants, pinching and their interaction on 
chemical composition: 

Data of some chemical constituents registered in Table (4) 
exhibit that the content of chlorophyll a, b, carotenoids and indoles as 
mg/g F.W. was progressively decreased in the leaves of both non-
pinched plants with elevating of either PP-333 or ccc concentrations, 
while phenols content was cumulatively increased. However, 
paclobutrazol at the rate of 50 ppm was found to raise the content of 
chlorophyll a, b in the leaves of either non-pinched or pinched plants. 

These gains many indicate the role of growth retardants in 
depressing biosynthesis of some growth promoters (as indoles) 
coupled with elevationing the content of some inhibitors (as phenols) 
in the tissues of treated plants (Kozak, 2002). 

On the same line, were those results obtained by Dasoju et al., 
(1998) on sunflower, Pasian and Bennett (2004) on ornamental kale, 
Shahin et al (2006) on Rudbeckia hirta and El-Sayed et al., (2007) on 
Dodonea viscosa. 
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Photo (1) Effect of PP-333 at 
different levels on growth and
flowering of non-pinched Nerium 
oleander transplants. 

Photo (2) Effect of ccc at different levels 
on growth and flowering of non-
pinched Nerium oleander transplants. 

  

Photo (3) Effect of PP-333 at different 
levels on growth and flowering of 
pinched Nerium oleander transplants. 

 

Photo (4) Effect of ccc at different levels 
on growth and flowering of pinched 
Nerium oleander transplants. 
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It was noticed from data in Table (4) that the content of 
chlorophyll a, b and carotenoids in the leaves of non-pinched plants 
was higher than that in the leaves of pinched ones. The opposite was 
the right concerning the content of indoles, as it was higher in the 
pinched than in non-pinched plants. That may be due to translocation 
of the formed metabolites to the new produced branches which were 
resulted from pinching and consequently continuation of the plants in 
vegetative growth. However, such findings are in harmony with those 
attained by Maloupa et al., (2000) on Vitex agnus-castus, Adham 
(2001) on Althaea rosea and Shalaby (2003) on Hibiscus sabdariffa. 

According to the previous results, it could be recommended to 
spray the foliage of non-pinched six-months old Nerium oleander L. 
transplants grown in 30-cm-diameter container with either PP-333 at 
50 and 100 ppm or ccc at 1000 and 2000 ppm, and the pinched ones 
with either 50 ppm of PP-333 or 1000 ppm of ccc, for 3 times with 3 
weeks interval to get the most suitable dwarf, flowering pot plants 
reliable for commercial marketing. 
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  انتـــاج الدفلــة المقزَّمــــة
  

أحمد محمد علي محمود  )١( ، نجلاء يوسف لبيب عليوة ) ٢( و أمل صلاح الفولي  )٣(

  .الجيزة، مصر-مرآز البحوث الزراعية-معهد بحوث البساتين-قسم بحوث الحدائق النباتية) ١(
  ة، مصرالجيز-مرآز البحوث الزراعية- معهد بحوث البساتين-قسم بحوث الزينة ) ٢(

  
  

: أجريت هذه التجربة بحديقة الأورمان النباتية، الجيѧزة، مѧصر خѧلال الموسѧمين المتتѧاليين               
) PP-333( ، و ذلك لدراسѧة تѧأثير الѧرش إمѧا بالبѧاآلوبيوترازول             ٢٠٠٦/٢٠٠٧ ،   ٢٠٠٥/٢٠٠٦

، ١٠٠٠: بترآيѧزات ) ccc( جزء في المليون أو بالسيكوسيل       ١٥٠و  ١٠٠،  ٥٠صفر،  : بترآيزات
 جزء فѧي المليѧون ثѧلاث مѧرات و بفاصѧل زمنѧي ثلاثѧة أسѧابيع بѧين آѧل رشѧتين، و                   ٣٠٠٠ ،٢٠٠٠

 Nerium oleander(التطويش و التفاعل بينهما على النمو و الترآيب الكيميائي لشتلات الدفلѧة  
L. ( سم٣٠عمر ستة أشهر و المنزرعة في أآياس بولي إثيلين سوداء مثقبة قطرها .  

      ѧائج المتحѧات         و لقد أوضحت النتѧاع النبѧا أن ارتفѧم (صل عليهѧس(   ساقѧر الѧقط ،) مѧدد  )سѧع ،
، و آѧذلك الأوزان الطازجѧة و        )سѧم (، طѧول الجѧذر      )٢سѧم (نبات، مساحة الورقة    /الأفرع و الأوراق  

قد انخفضت معنوياً في آلٍ من النباتات الغير مطوشة و ) جم(الجافة للنموات الخضرية و الجذرية 
. لمختلفة من الباآلوبيوترازول و السيكوسيل في آلا الموسѧمين        المطوشة نتيجة للرش بالترآيزات ا    

و )  جѧزء فѧي المليѧون   ١٠٠بمعدل (و لقد تحققت أفضل نتائج للتقزيم عند الرش بالباآلوبيوترازول          
، حيѧѧث خفѧѧضت هاتѧѧان المعاملتѧѧان حجѧѧم النباتѧѧات  ) جѧѧزء فѧѧي المليѧѧون٢٠٠٠بمعѧѧدل (بالѧѧسيكوسيل 

معاملѧة التطѧويش جميѧع      بالمثѧل فقѧد خفѧضت       .  للتѧسويق التجѧاري    المعاملة الى الحجم الأمثل الملائم    
نبѧات و الѧذي زاد فѧي النباتѧѧات    /قياسѧات النمѧو الخѧضري و الجѧذري معنويѧاً، باسѧتثناء عѧدد الأفѧرع        

عѧلاوة علѧى    . المطوشة و بفروق معنوية عنѧد مقارنتѧه بالنباتѧات الغيѧر مطوشѧة فѧي آѧلا الموسѧمين                   
لمطوشѧѧة، و آѧѧذلك ذلѧѧك، فقѧѧد أدت جميѧѧع مѧѧستويات آѧѧلا المقѧѧزمين فѧѧي النباتѧѧات العيѧѧر مطوشѧѧة و ا    

معاملة التطويش الى تأخير الازهار معنوياً و خفض جميع قياسات الإزهѧار بѧشكل معنѧوي أيѧضاً،                  
نبѧѧات و الѧѧذي آѧѧان متقاربѧѧاً فѧѧي آѧѧلٍ مѧѧن النباتѧѧات الغيѧѧر مطوشѧѧة و      /باسѧѧتثناء قيѧѧاس عѧѧدد النѧѧورات  

و ) يѧѧѧون جѧѧѧزء فѧѧѧي المل ٥٠(المطوشѧѧѧة، الا أن الترآيѧѧѧز المѧѧѧنخفض لكѧѧѧلٍ مѧѧѧن البѧѧѧاآلوبيوترازول      
نѧورة بѧشكل معنѧوي فѧي        /قد أدى إلѧى زيѧادة عѧدد الزهيѧرات         )  جزء في المليون   ١٠٠٠(السيكوسيل  

  .آلا الموسمين، مما جعل النباتات المقزمة تحت هذين الترآيزين أآثر رونقاً و جمالاً
و لقѧѧد أظهѧѧرت النتѧѧائج أيѧѧضاً حѧѧدوث انخفѧѧاض تѧѧدريجي فѧѧي محتѧѧوى أوراق النباتѧѧات الغيѧѧر  

شة من آلوروفيللي أ،ب و الكاروتينويدات و الاندولات بزيادة الترآيѧز المѧستخدم             مطوشة و المطو  
على الجانب الآخر، فقد . من الباآلوبيوترازول أو السيكوسيل، بينما زاد تدريجياً محتوى الفينولات

 جزء في المليون الى زيادة محتوى أوراق النباتات الغيѧر   ٥٠أدى الرش بالباآلوبيوترازول بمعدل     
بينمѧѧا أحѧѧدثت معاملѧѧة التطѧѧويش انخفاضѧѧاً معنويѧѧاً فѧѧي   . وشѧѧة و المطوشѧѧة مѧѧن آلѧѧوروفيللي أ، ب مط

  .محتوى جميع المكونات الكيميائية سالفة الذآر
و عليه، فانه للحصول على نباتѧات دفلѧة مقزَّمѧة تѧصلح للتѧسويق آنباتѧات أصѧص مزهѧرة،                     

 جѧزء   ١٠٠ أو   ٥٠ترآيѧز   (ترازول  فانه يوصى برش أوراق الشتلات الغير مطوشة إما بالباآلوبيو        
، بينمѧѧا يفѧѧѧضل رش  ) جѧѧزء فѧѧѧي المليѧѧون  ٢٠٠٠ أو ١٠٠٠ترآيѧѧز  (أو بالѧѧѧسيكوسيل ) فѧѧي المليѧѧون  

، علѧى أن    ) جزء فѧي المليѧون     ٥٠(النباتات المطوشة بالترآيز المنخفض فقط من الباآلوبيوترازول        
  .و بفاصل ثلاثة أسابيع بين الرشة و الأخرىثلاث مرات بمعدل يكون ذلك 

 

 


