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Some Studies on the Effect of Putrescine and Paclobutrazol on the Growth and
Chemical Composition of Bougainvillea glabra 1.. at Nubaria
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Abstract: A pot experiment was carried out during 2005 and 2006 seasons at Research and Production
Station, Nubaria of National Reseach Centre, Dokki, Cairo, Egypt,. The aim of this work 1s tostudy
the effect of foliar spray of putrescine (0, 100, 200 ppm) and paclobutrazol (0, 250, 500 ppm) and their
mteraction on vegetative growth and some chemical composition of Bougainvillea glabra L. plant.
Most criteria of vegetative growth expressed as plant height, number of branches, leaves/plant, stem
diameter fresh and dry weight of plant organs were significantly affected by application of the two
factors which were used in this study. Foliar application of putrescine and paclobutrazol separately
promoted all the aforementioned characters n this study, except plant height was decreased by
application of 500 ppm paclobutrazol. Chemical constituents ie. chl(a), chl(b), carotenoids, total
carbohydrates, nitrogen and potassium content were increased compared with untreated control. Foliar
application of the two factors under study separately or collectively on Bougainvillea glabra 1. plant

significantly mcreased number of flowers/plant, as well as fresh and dry weight of the flowers as compared with

control plants.

Key words: Bougainvillea glabra 1.. B-glabra putrescine (put) Paclobutrazol (paclo)

INTRODUCTION

Genus Bougainvillea includes eighteen species,
native to the tropical and subtropical regions of South
America from Brazil west to Peru South to thouthern
Argentina. Bougainvilleas are popular ornamental plants
in most areas with warm climates, including Australia,
the Caribbean, India, Malysia, the
region, South Africa, Taiwan and the umted states in

Miditerranean

Arnzona, Califormia, Flerida, Hawi and Southern Texas
Chittendon [1].

Bougainvillea glabra 1.. Family Nyctaginaceae.
Usher [2], commonly known "paper flower” owing to the
bracts are thin and papery. They are thorny woody, vines
growing anywhere, its length about 1-12 meters tall,
scrambling over other plants with their hooked thoms.
They are evergreen where rainfall occurs all the year, or
deciduous if there 13 a dry season. The leaves are
alternate, simple ovate acuminate, 4-13 cm long. The
actual flower of the plant is small and generally white,
but each cluster of three flowers is surrounded by three

or six bracts with the bright colors associated with the
plant, mcluding pink, magenta, purple, red, orange, white
or yellow. Polunin and Huxley[3], Usher [2] reported that
as indoor houseplants in temperate regions, they can
be kept small by bonsai techniques, the bougainvilleas
are mostly evergreen or semi-evergreen dropping their
leaves for a brief period in winter, their woody, thorn
armored canes soar to great heights and then tend to flop
over sprawling across whatever 1s adjacent.

These are several species and hybrids in cultivation,
B-glabra is one that is great for container plantings and
has smooth leaves and smaller and fewer thorns than its
relatives, other species of bougamvilleas huge sprawling
plant, that 1s perfect for arbors and draped a long fences
where it creates a security barrier by its thorns and twiggy
growth. The bougainvillea's brilliant color displays are
enjoyed Florida to Califorma, from the south of France to
southeast Asia to Australia and throughout its native
tropical America.

Polyamines are (advanced materials) to be considered
as a group of plant growth regulators, Evans &
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Malmberg[4], they are characterized by low molecular
mass polycations found in all living organisms. In
plants they have been mnplicated in a wide range of
biological processes, mcluding growth development
and abiotic stress response [5], polyamines are small
ubiquitous molecules that have been involved in nearly
all
response [6]. They are catiomic molecules, positively
charged under intercellular pH, which are essential for

developmental processes, including the stress

plant growth and differentiation and thus are involved
mn various physiological processes [7, 8]. They regulated
growth, probably by binding to negatively charged
macromolecules, Smith[9] and Rowland et al. [10],
reported that the most common polyamines studied in
plants are the diamine putrescine (Put), the tetramine
spermidine (Spd) and the tetramine (Spm). They also
reported that polyamines are part of the overall
metabolism of nitrogenous compounds. Polyamine can
mfluence the transcriptional and translational stages of
protein synthesis [11], stabilize membranes [12] an alter
intercellular free calcium levels [13]. Smith et al. [14]
work on peas (Pisum sativim) suggested that
polyamines might be important in the portion of the GA
response that results from cell division, but not in the
portion resulting from cell elongation.

All triazoles compounds, its derivatives (uniconazole,
paclobutrazol ... ete.) act as antigibberellin 1.e. interfere
with the biosynthesis of endogenous gibberellin by
preventing the oxidation of entlauren to entlkaureonic
acid [15-17].
endogenous content of auxins (IAA) but led to increase
of endogenous content of abscisic acid (ABA) in treated
plants [17]. Plant growth regulators widely used for

These compounds also reduced the

modifying plant growth and development of many
agricultural crops. Paclobutrazol has been found to
mhibit, specifically, the three oxidative steps of the
gibberellin precursor ent-kaurens to entkaurenocic. Thus
of the active
gibberellin and therefore, decreases plant growth and
development. The morphological response
paclobutrazol is the reduction in internode length and

paclobutrazol blocks the biosynthes
to

this effect has been observed in herbaceous[17].

Paclobutrazol has proven its efficiency m the
reduction of height and promotion of flowerng and
fruiting in pear by increasing number of spurs/branch. A
part from reduction in plant height, paclobutrazol
mcreased leaf N,P,Ca and Mg content[18]. Paclobutrazol
mcreases number of flowers and their longevity in
rose [19].
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The aim of this work to evaluate the influence of
diamine putrescine and paclobutrazol individually or
collectively on vegetative growth parameters and some
chemical constituents of Bougainvillea glabra L. plant.

MATERIALS AND METHODS

The experimental trails were carried out at National
Research Centre (Research and Production Station,
Nubaria). On first week of march 2005, 2006 seasons,
vegetative uniform cuttings (20-25 cm length) were taken
from bougainvillea plants, cuttings were treated for one
minute with 1000 mg/T. indole butric acid before planting
in pots to enhance rooting. Rooted cuttings were planted
1n black plastic pots 10 cm 1n diameter (one plant/pot) and
grown 1n shaded greenhouse media formulated by
combination of peatmoss and sandy soil (1:1, v/v) with
pH 5.5 to 6.5 and humidity about 60-80%, a nutrient
solution with (3N: 1 P,O, 2K,0) with micronutrients. The
seedlings were transplanted on mid April 2005 and 2006
seasons, in plastic pots 30 cm. in diameter filled with 10 kg
of peat moss and sandy soil (1:1, v/v).

Each pot were fertilized twice with 1.5 gm mtrogen as
ammonium nitrate (33.5% N) and l.o gm potassium
sulphate (48.5% K,O). The fertilizers were applied at 30
and 60 days after transplanting. Phosphorus as calcium
superphosphate (15.5% P,0;) was mixed with media
before tramsplanting at a rate of 3.0 gm/pot. Thirty
days later, transplants were sprayed with different
concentrations of putrescine (0, 100, 200 ppm) and
paclobutrazol (0, 250, 500 ppm), interaction treatments of
the different concentrations of the two factors had been
also carried out, in addition to the untreated plants
(control) which were sprayed with tap water. Foliar
application of putrescine and paclobutrazol was carried
out two times of 30 days intervals, starting at mid may at
both seasons. The experiments were sit in a Completely
Randomized Design (CRD) with three replicates, two
factors putrescine (0, 100, 200 ppm) and paclobutrazol
(0, 250, 500 ppm) concentrations and their interactions.
Other agricultural processes were performed according to
normal practice.

The following data were recorded on 30 November
2005 and 2006 seasons: plant height c¢m, mumber of
branches, number of leaves and flowers/plant, stem
diameter, fresh and dry weight (gm) of plant organs.
Photosynthetic
and b) determined exactly
0.1 g of fresh leaves of bougainvillea plant using the

pigments: mcluding chlorophyll (a

and carotenoids were
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spectrophotometric method developed by Metzzner
et al. [20]. Total carbohydrate, were determined in the
ground powder of bougainvillea leaves using
colorimetric method described by Herbert ef al. [21].
Total nitrogen was determined by Chapman and Pratt [22]
while
colonmetrically according to King[23]. Potassium was

phosphorus  determination was carried out
determined photometrically by Flame Photometer Method
as described by Brown and Lilland[24]. Data obtained
standard analysis

procedure. The values of LSD were obtained whenever F

were subjected to of variance
values were significant at 5% level as reported by

Snedecor and Cochran [25].
RESULTS AND DISCUSSION

Effect of putrescine and paclobutrazol on vegetative
growth: Data presented in Table 1 and 2 elucidate that
foliar application of putrescine on bougainvillea plants
significantly mcreased all growth parameters at 100 and
200 ppm. The highest values of plant height, mumber of
branches and leaves/plant, stem diameter, fresh and dry
weights of stem, leaves and roots were obtained at

200 ppm putrescine as compared with control plants.
These results are in accordance with those obtained
by Talaat et al. [26] on Catharanthus roseus L. The
increase 1n shoot growth could be due to enhanced
cell division activity, as it observed that increased
putrescine level accompanies higher cell division in
plants polyamines are currently considered to be
regulators of plant growth and development owing to
their effects on cell division and differentiation [27].
Paschalidis and Roubelakis-Angelakis[28] reported that,
polyammes, ther precursors and their biosynthetic
enzymes along with correlation with cell division,
expansion, differentiation and vascular development in
tobacco plant. Data presented in Table 2 show that
number of flowers, fresh and dry weight of flowers
were sigmficantly increased by putrescine application,
it observed that increased putrescine
accompanies with increases of flowers and fruit setting
in tomatoes[29]. Pritsa and Voyiatzis [30] showed that
a direct relationship i terms of polyamme fluctuations
with developmental processes such as shoot growth,

as level

floral differentiation, anthesis fertilization and fuit

development in olive.

Table 1: Effect of foliar application of putrescine and paclobutrazol on vegetative growth of Bougainvillea glabra 1. plants (means of the two seasons

2005 and 2006)
Plant. Number of Number of Fresh weight of Dy weight of  Fresh weight of Dry weight of
Treatments height (cm)  branches/ plant  leaves/plant  leaves gm leaves gm stem gm stem gm
Effect of putrescine
Control 44.40 7.38 203.68 2541 10.23 41.76 25.61
Put 100 ppm 55.56 7.67 211.33 32.81 12.78 47.88 30.44
Put 200 ppm 66.79 9.50 242.56 3297 15.50 51.53 34.12
18D at 3%% level 0.83 0.43 3.51 0.91 0.84 1.78 1.41
Effect of paclobutrazol
Control 55.0 7.07 201.93 27.59 11.89 45.52 28.74
Paclo 250 ppm 59.67 9.61 240.61 33.22 13.68 4877 31.54
Paclo 500 ppm 52.08 7.87 215.02 3038 12.93 46.89 29.88
L8D at 5% level 0.83 0.43 0.52 091 0.84 1.78 1.41
Effect of interaction
Control 40.300 5.50 170.50 23.50 9.17 3870 23.61
Put 100 ppm 72.70 7.00 200.97 3047 11.72 46,25 28.75
Put 200 ppm 63.00 8.70 234.33 28.80 14.79 51.60 33.88
Paclo 250 ppm 48.700 10.23 253.50 27.56 11.06 44.40 27.17
Paclo 500 ppm 44.20 6.40 187.03 2517 10.47 4218 26.04
Put 100 ppm + Paclo 250 ppm 60.00 8.30 215.00 36.00 13.75 4940 31.86
Put 100 ppm + Paclo 500 ppm 53.97 7.70 218.02 31.97 12.86 48.0 30.72
Put 200 ppm + Paclo 250 ppm 70.30 10.30 253.33 36.10 16.25 52.500 35.60
Put 200 ppm + Paclo 500 ppm 67.07 9.50 240.00 34.00 15.47 50.50 32.88
L8D at 5% level 1.44 0.75 6.09 1.58 NS N.S N.S

1Putrescine: Put. Paclobutrazol: Paclo.
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Table 2: Effect of foliar application of putrescine and paclobutrazol on vegetative growth of Bougainvillea glabra 1. plants (means of the two seasons

2005 and 2006)

Flowers growth
Stem Fresh weight  Dry weight
Treatments diameter mm  of roots gm of roots gm  Flowers number/ plant  Flower fresh weight gm  Flower dry weight gm
Effect of putrescine
Control 1.74 16.64 9.11 23.30 27.50 8.08
Put 100 ppm 2.03 22.03 13.44 34.43 36.20 9.99
Put 200 ppm 2.70 27.35 16.29 39.41 44.72 1295
L8D at 5% level 013 1.08 1.49 0.84 1.23 0.75
Eftect of paclobutrazol
Control 2.00 19.98 12.05 26.91 33.30 9.60
Paclo 250 ppm 2.67 23.90 14.0 36.33 38.70 11.06
Paclo 500 ppm 241 22.13 12.75 33.90 36.42 9.82
1.8D at 5% level 0.13 1.08 1.49 0.84 1.23 0.75
Effect of interaction
Control 1.50 15.30 842 21.20 23.40 137
Put 100 ppm 2.20 20.10 13.17 30.60 33.80 8.96
Put 200 ppm 230 54.55 14.57 28.94 42.70 1247
Paclo 250 ppm 1.90 18.10 10.24 25.70 30.50 9.78
Paclo 500 ppm 1.83 16.50 8.65 23.00 28.60 7.09
Put 100 ppm + Paclo 250 ppm 3.10 23.40 13.75 39.00 39.30 11.08
Put 100 ppm + Paclo 300 ppm 2.60 22.60 13.40 33.70 35.50 9.94
Put 200 ppm + Paclo 250 ppm 3.00 30.20 18.12 44,30 46.30 13.94
Put 200 ppm + Paclo 500 ppm 2.80 27.30 16.19 45.00 45,17 1245
1..8.D. at 3%% level 0.22 N.S N.8 146 N.8 N.S

Putrescine: Put. Paclobutrazol: Paclo.

Data presented in Table 1 and 2 indicate that foliar
application of 500 ppm paclobutrazol treatment decreased
plant height compared with control plants, whereas plants
received 250 ppm increased plant height at the two
seasons,as well as number of branches and leaves/plant
stem diameter, fresh and dry weight of stem, leaves and
roots were increased significantly by 250 and 500 ppm
paclobutrazol  application as compared with centrol
plants. These results were in line with those obtained by
Bekheta and Amany Ramadan [31] on cottorn, the
remarkable inhibition of plant height may be attributed
to the effect of these growth retardants on gibberellins
biosynthesis which are antigibberellin, 1.e. prevent the
conversion of Kaurene to Kaurenoic acid which leads
to the formation of gibberelln [16, 17], paclobutrazol tend
to reduce the synthesis and action of auxins in plants
through enhancing the activity of JA A-oxidase as well as
reducing the rate transformation of tryptophan to TAA
[32]. Number of leaves, branches/plant, fresh and dry
weight of plant organs were increased sigmficantly due to
the application of paclobutrazol (250 and 500 ppm). These
results are in line with those obtained by El-Kady[32] on
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wheat who reported that using uniconazol caused a
significant increase in numbers of both leaves and
branches/plant. The increase in the number of branches
as a result of foliar application of growth retardants may
be attributed to the high level of cytokinms, accompamed
by reducing levels of indole acetic acid and gibberellins
which lead to inhibition of main stem apical dominance
[19,32]. The lighest values of flower number/plant, fresh
and dry weight of flowers were significantly increased by
250 and 500 ppm paclobutrazol as compared with control
plants. As regarding the interaction treatments, foliar
application of putrescine and puclobutrazol, the data
show that significantly mcreased all growth parameters
under study. The highest values of growth parameters
were obtained by put 200 ppm combmed with
paclobutrazol 250 ppm  followed by put 200-+paclo
500 ppm, put 100 ppm-+paclo 250 ppm and put 100+paclo
500 ppm as compared with control plants. Data
emphasized that the interactions effects were significantly
affected all growth parameters 1.e. plants height, nmumber
of branches and consequantly leaves fresh and dry
weight of Bougainvillea glabra L. plants.
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Table 3: Effect of foliar application of putrescine and paclobutrazol on chemical composition of Bougainvillea glabra 1. plants (means of two seasons 20035

and 2006)
Chlorophylls as (mg gm™', F.W) Total Mineral ions content (%)
Carotenoids carbohydrates
Treatments Chl.(a) Chl.(b) Total Chl (atb) mgegm ' FW DW% N P K
Effect of Putrescine
Control 2.19 1.26 345 1.14 2328 2.87 0.31 0.81
Put 100 ppm 2.46 1.4 3.86 1.23 25.89 3.02 0.21 0.97
Put 200 ppm 2.81 1.56 4.37 1.33 31.16 33 0.34 1.14
1.8D at 5% level 0.04 0.03 - 0.03 2.26 - - -
Effect of Paclbutrazol
Control 2.38 1.35 3.73 1.1¢ 23.98 2.87 0.31 0.81
Paclo 250 ppm 2.58 1.47 4.05 1.27 20.83 2.99 0.21 0.93
Paclo 500 ppm 2.5 1.4 3.9 1.23 26.51 2.95 0.2 0.86
1.8D at 5% level 0.04 0.03 0.04 0.031 2.26 - -
Effect of interaction
Control 2.15 1.22 3.37 1.1 194 2.87 0.31 0.81
Put 100 ppm 2.34 1.34 3.68 1.2 24.74 3.02 0.21 0.97
Put 200 ppm 2.66 1.5 4.16 1.28 27.78 33 0.34 1.14
Paclo 250 ppm 2.23 1.3 3.53 1.17 48.48 2.99 0.21 0.93
Paclo 500 ppm 2.2 1.27 3.47 1.14 21.95 2.95 0.2 0.86
Put 100 ppm + Paclo 250 ppm 2.58 1.46 4.04 1.26 27.24 3.23 0.25 1.07
Put 100 ppm + Paclo 500 ppm 2.46 1.4 3.86 1.23 25.68 3.02 0.22 1.02
Put 200 ppm + Paclo 250 ppm 2.94 1.66 4.6 1.38 33.79 38 0.51 1.4
Put 200 ppm + Paclo 300 ppm 2.84 1.54 4.38 1.32 31.89 3.63 0.45 1.17
1..8.D. at 3%% level 0.08 0.05 0.07 NS NS - -

Putrescine: Put, paclobutrazole: Paclo, Fresh weight: F.W, Dry weight: D.W

Effect on flowering growth: Data in Table 2 reveal that
foliar application of paclobutrazol and putrescine
treatments separately or collectively on bougainvillea
plants significantly increased number of flowers/plant,
fresh and dry weight of flowers g/plant compared with
control plants. Hence only through mteraction like those
reported above putrescine 1s essential for plant growth
and differentiation and thus are involved in various
physiological processes[7.8] and enhancement the
growth, in addition to paclobutrazol has proven its
efficiency in the reduction of height and promotion of
flowermg[20], the highest mcreases m number of
flowers/plant were found in plant treated by put
200+paclo 500 followed by put 200 + paclo 250, put
100+paclo 250 and putl 00 + paclo 500 which exceeded by
112.26, 108.96, 83.96 and 58.96% respectively than
the corresponding values of the control plants. These
results agreement with those obtained by Singh and Bist
[19] enrose.
Chemical constituents: Data presented m Table 3
indicate that foliar application of putrescine and
paclobutrazol  separately to bougainuvillea plants
significantly increased Chl(a), Chl(b) content, total
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carotenoids as well as total carbohydrate at the two
seasons. The putrescine mduced effects on the previous
parameters by increasing its concentration, Table 3.
Polyammes have been found to affect protein synthesis
and nitrogenous compounds metabolism[10]. Polyamines
effects may be attributed to ther binding to negatively
charged macromolecules[9]. In the present work, it 1s
obvious that the results recorded in Table 3 using
paclobutrazol, alone or in combination with putrescine
resulted in the highest contents of photosynthetic
pigments as compared with their respective control. Tt
should be mentioned here that carotenoids provide
photosynthetic system with a method of photoprotection
by prevent the formation of free radical oxygen by
quenching the triple states of the chlorophyll molecules
[33]. These results are in line with those obtained by
Bekheta et al. [17].

Data presented in Table 3 revealed that spraying
bougainvillea plants with paclobutrazol 250 ppm or
500 ppm respectively combined with putrescine resulted
insignificant i the total carbohydrates
compared with control plant. These results are in
agreement with those obtained by Bekheta et al. [17] and
El-Kady[32].

ncreases
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Fig. 1: Effect of putrescine (Put.)and paclobutrazol (Paclo.) on mineral ions content of Bougainvillea glabra L. plant

Mineral ions content: As regarding to Table 3 and Fig. 1
that foliar application of putrescine and/or paclobutrazol,
mostly increased the total amounts of nitrogen and
potassium ions content in most cases as compared with
a mounts obtained from the untreated plants. On the other
hand application of put 100 ppm, paclo 250, 500 ppm and
put 10C+paclo 250 and put 100 combined with paclo
500 ppm decreased in phosphorus 1ons content compared
with control plants, whereas putrescine 200 ppm alone or
combined with paclobutrazol at the two concentrations
under study gave the lighest values of phosphorus ions
content than control plants.

From the above mentioned results, it could be
concluded that foliar application of putrescine 200
ppm+paclobutrazol 250 ppm and put 200+pacle 500 ppm
might be play a role in many metabolic and
physiological process, through affecting the metabolism
of photosynthesis process which led to increase in
carbohydrates content which influences and promoted all
vegetative growth and number of flowers as indication for
foliage and flower quality.
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