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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 (cm®), 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/m* 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, 15™ 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 transElants were
pinched for one time one month after transplanting (on 15" of July) to
a height of 20 cm., while the other half was left pinched non (as a
control). After two weeks (on July, 30™), 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, 15™), the following
data were recorded: plant height (cm), stem diameter at the base (cm),
branch and leaf No./plant, leaf area (cm®), 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 (cm?), 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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I1. 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.



PRODUCTION OF THE STUNTED OLEANDER

252

TRAST ok e
{1 MQ) 1521, 25uey s1dupnpy s uedun( o) SUIPI0IIR MWIJIP AURIITIUSIS 10U a1e SI2113] JTHeS U] SUTARY MOI IO TINJ0D & UM STEIJN
Sumpomd - g pre Furgomd-uon] g N 220247 1222 [ozenNnqoraed (€5¢-dd «

QETE  BHEL 111 Bgy] BOOT q0¢  ETE} BOCTRE QLYERE Teay

POcE - pore |mecrr| - 9007 -~ 2007 | 989t - qsey |aqooeee| - 2o0gse 2 000€
210F - opwr | eoozs | - 9007 ~ 2007 | Eo0C - Qo |arise| - wWLrICE 22 0001
qor9 | 209  aqies | veoer | oo agcT | poor 2007 | 2gev | e aesve [eocest|Eoowir pooc RENNTTi)
pote | Beg1 poct | 20091 | 2008 a0sT | 200C PooT | 01 | pooe  aLgw [Qossce [ g0 ££5-dd 05T
@rec | 1197 2008 | agoer | poTH 9007 | 2007 2007 | c0rt | PIfE @@9F |q0c9cs | qo0rie pRogece|  EE5dd 00T
quoe | 2oct  2gcs | verie [pooosr Q007 | 2000 2007 | aret | WTEE Q0L | 2LTECE [ E069E 2 189EE T
vegs | pogy  eooer | agrer [reoon eoe7 | agrr  woce | eeer | serr eroc |pssiee [eosrass nccee [ouo)

___.._”__”_N_w_”__u_m MOsSEas _.u_ua_vwm

qIFf  BOTL Q8071 EBELTE BQ0T ET6T 969¢  EQTF EFE6LE QL THE ey

- wore | pgee| - a0 -~ POOT - @y [2001E| - poOIsE 2 000E

- veere | - Qe - 3007 -~ Wy |pegwpe| - pEgEME ™ 007

POCE 9¢ist | 20000 Eog WECT 2007 AEEE BqO0C |egeTse | eereny 2 THe EENINTITE

3007 pogsl | =006 0T8I 2007 POOT POSE  QCCh |a839cE | aorTie 200THE ge5-dd 05T

3007 260€7 | pocer ags 2007 2007 pOve oot |apcce |asTois orses|  ees-dd 001

POLE vIrze | 91081 R000R 00T 2017 POTE QIO |2CTICE | 200998 3 0C0EE £68-dd 08

381°¢ a¢ 1z | porer acsos Q497  EBEFE 20Ty wace |pegEee | a1reee Jechic [onuo)y

QN Mmoseas umh_.m
. . ) i . . . R s 1dd) symammean
d d'N | TEy d TEaTy d d'N | TEy d ey d d'N SuEpIIal
(W) pySuo[ IS FWAISATO[JUL 0N D — (ur2) (s{ep) Suruado j2100 w.m,:.m
SER( ) Ja)aurerp jadofy ysary  foj Supyuerd woy sAep “ONEymamg

smostas [(07/900T

pPue 900z/s007 Sump yuepd “ Lapuvaje unti27 Jo SuLaso[] wo uonjdetul 11} pue Sunpuord ‘spmepaelad [uods Jo 157 (§) AqqeL



J. Biol. Chem. Environ. Sci., 2008, 3(1), 243-258 253

I11. 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.

Tahle (4): Effect of growth retardants, pinching and their interaction on some chemical constituents content in the leaves of Newm
oleander L. plant during 200672007 season.

Packind  Chlorophylla Chloraphyll b Carotenoids Indoles Phenols
A, (mggEW) (mglzFW) (mgg W) (mg'zEW)
tf:;:mwpl NP P |Mem| NP P |Meam| NP P |Mew|NP P [Mew| NP P [Mean

20062007
Control 1499 1308 | 1404 | 0878 0800 | 0844 | 3342 3230 [ 3400 | 097 0200 | 0199 | 0174 0181 | 0178
50 PR3 U3 1380 ) 147 | 0203 0830 [ 0867 | 3134 2880 [ 3007 | 088 0190 | 0080 | 0181 0193 | 0187
W00 PR3 [ 100 LI [ 16D [ 0789 Q728 | 0739 | 3037 2704 ) 2016 | 0470 Q172 | 076 { 0.09 0218 | 02U
150 PR3 [ 0900 033 (0867 [ 0741 0880 [ 0715 | 1836 2628 | 2741 | 057 0164 | 060 | 0203 0233 | 0228
1000 cce 0879 0809 | 0844 | 0670 0626 | 0648 | 1710 2485 | 2398 [ 0180 0186 | 0.183 {0254 0198 | 0226
2000 ece 0763 0727 [ 0760 | 0381 0333 | 0357 | 1893 1748 | 1820 [ 0146 0135 | 0131 [ 0268 0233 | 0261
3000 ece 0683 0635 [ 0630 [ 0357 0361 [ 0359 [ 0927 Q%6 | 0837 | 0130 Q27| 0133 | 0207 0279 ] 0288
Mean 1068 091 0703 064 136 1230 (o 010 022
* DP333: Paclobutrazol, cec: Cycocel, NP Non-pinching and P. pinching
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IPhoto (1) Effect of PP-333 at Photo (2) Effect of ccc at different levels
different levels on growth and on growth and flowering of non-

flowering of non-pinched Nerium| pinched Nerium oleander transplants.
oleander transplants.

Photo (3) Effect of PP-333 at different
levels on growth and flowering of

i pinched Nerium oleander transplants.

D 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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