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ABSTRACT: Blanketflower (Gaillardia pulchella Foug.) is a tall
herbaceous annual (more than 1 m long), usually subjects to slanting if
it was grow alone in pot. So, the present investigation was carried out
at Orman Botanical Garden, Giza, Egypt during the seasons of
2012/2013 and 2013/2014 in order to reduce its tall and branched stem
by spraying the foliage with the aqueous solution of either
paclobutrazol (PP-333) at 0, 50 and 100 ppm or cycocel (CCC) at 0,
1000 and 2000 ppm concentrations, two times with 3 weeks interval,
and to study the effect of these treatments on flowering and chemical
composition of 75-days-old seedlings of such winter annual when
grown in 15-cm-diameter plastic pots filled with about 1.5kg of an
equal mixture of sand and clay (1:1, v/v).
The obtained results indicated that both PP-333 and CCC at various
concentrations significantly decreased all vegetative and root growth
criteria, with few exceptions compared to control in the two seasons.
The low level of PP-333 caused about 20% reduction in height and
branching of treated plants giving plants near at its size to those of
control ones. On the contrary, the high level of CCC (2000 ppm)
excessively decreased these parameters to more than 65% compared to
Scientific J. Flowers & control treatment, and that was accompanied with reducing root length
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of PP-333 at 100 ppm treatment, as it gave the widest inflorescence
with the utmost high number of ray florets per inflorescence at all. This
treatment also resulted the shortest stalk length which was useful in
restricting flower head nutation phenomenon in this plant.
Paclobutrazol at any rate markedly increased chlorophyll a and b,
carotenoids, total soluble sugars, total indoles and total phenols content
in the leaves, whereas CCC treatments decreased content of these
constituents with the exception of total phenols content that was
greatly increased.
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From the previous results, it is recommended to spray the foliage of
75-days-old seedlings of Gaillardia pulchella winter annual plant with
PP-333 at 100 ppm level, twice with 3 weeks interval for production of
petit, dwarfed, flowering-pot-plant from commercial point of view.
Key words: Gaillardia pulchella, Blanket flower, vegetative growth,
flowering, dwarfing, flowering-pot-winter annual, PP333, CCC.
spraying the foliage with CCC at 2000 ppm
INTRODUCTION
rate gave the best dwarfing effect on shoot
Gaillardia
pulchella
Foug, and root growth. The flowering was delayed
Blanketflower
(Fam.
Asteraceae and flower heads number/plant, flower head
"Compositae") is an annual 3 ft. or more; diameter, flowering stalk length and period
lower leaves oblanceolate to spatulate, to 5-6 of flowering were decreased. Furthermore,
inch long, toothed or pinnately lobed, sessile total indoles content in the leaves was
or short-petioled, upper leaves oblong or cumulatively decreased with increasing CCC
oblanceolate, usually entire, sessile; heads 2 level, while total phenols content was
inch across, long peduncled, involucral increased. Pigments content (chlorophyll a, b
bracts green with short papery base; disc and carotenoids) in the leaves, as well as
flowers yellow or with red tips, the lobes total carbohydrates, N and K content in the
long-acuminate, ray flowers red, tipped with leaves and roots were linearly decreased with
yellow or entirely yellow or red. Gaillardias rising CCC rate, while P content showed a
grow best in light, open, well-drained soils slight increment. Similarly, were those
and full sunlight. They are favorites for cut results indicated by Criley (2000) on
flowers and propagated by seeds (Bailey, rhododendron, Li (2013) on Achillea
"Coronation
Gold"
and
Coreopsis
1976).
verticillata "Moonbeam", Baloch et al.
Until now, a huge number of consumers
(2013) on snapdragon cv. Coronette, petunia
and amateurs are fond of dwarfed
cv. Dreams and annual verbena cv.
ornamentals to use them for beautifying their
Obsession and Pethybridge et al. (2014) on
balconies, terraces and petit gardens. So,
pyrethrum.
trials are still continuous to produce new and
This study, however aims to produce a
unique specimens suitable for these
purposes. Among of these trials, that of high quality and medium-sized flowering pot
Hugar and Nalawadi (1999) who reported plants of gaillardia for decoration of sunny
that CCC at 750 ppm reduced height of terraces, verandah and any other open field.
Gaillardia pulchella cv. Picta plants, but
MATERIALS AND METHODS
produced a higher flowers yield than the
control
due
to
increasing
flowers
A pot experiment was carried out at
number/plant and the weight of 10 flowers.
Orman Botanical Garden, Giza, Egypt
On the other ornamentals, Dasoju et al. during the two consecutive seasons of
(1998) remarked that leaves of potted 2012/2013 and 2013/2014 to study the
sunflower plants treated with PP-333 at 16 or response of Blanketflower to foliar spraying
32 mg/pot were smaller and greener than with pacloburazol and cycocel at the
those of control. Barett et al. (2003) revealed different concentrations, and to detect the
that uniconazole application as a spray to the most suitable treatment for production of a
surface of media prior to planting at the level miniature and picturesque specimen from
of 200 ml/m2 decreased plant height and such plant in an appropriate size.
flower number of Petunia hybrida and
Therefore, seeds of Gaillardia pulchella
Catharanthus roseus plants. On Rudbeckia Foug. (obtained from Orman Botanical
hirta, Shahin et al. (2006) observed that Garden, Giza, Egypt) were sown in nursery
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bed on mid of September for the two
seasons. After 75 days from sowing (on
December, 1st), the produced seedlings with
8-10 leaves were transplanted into 15-cmdiameter plastic pots (one seedling/pot) filled
with about 1.5 kg of sand + clay mixture at
equal parts by volume (1:1, v/v ). Some
physical and chemical properties of the used
sand and clay soils in both seasons are
shown in Table (a).
The pots were arranged in the open field
under the full sun in a complete randomized
design (Das and Giri, 1986) for the two
seasons, with 3 replicates, as each replicate
contained 5 plants. All plants were fertilized
with 2 g/pot of kristalon fertilizer (19:19:19
+ micronutrients, manufactured by DSM
Agrospecialists, Holland), twice, as the first
batch drenched in the pot mixture 3 weeks
after transplanting, while the second one was
added 3 weeks after the first. Three weeks
later (on January, 31st), the plants received
the following treatments as a foliar spray till
the solution was run-off, 2 times with 3
weeks interval:
1- No treatment, as the foliage was sprayed
with a tap water, referred to as control.
2- Paclobutrazol
(PP-333)
at
the
concentrations of 50 and 100 ppm as an
aqueous solution.
3- Cycocel (CCC) at the concentrations of
1000 and 2000 ppm, also as an aqueous
solution.
During the course of this study, all
agricultural practices needed for such
plantation were carried out. At the end of
each season (on March, 30th), data were
recorded as follows: plant height (cm), stem
diameter at the base (cm), branch
number/plant, leaf number/plant, leaf length
(cm), root length (cm) as well as fresh and
dry weights of top growth and roots (g).
Furthermore, number of days from
transplanting to the first inflorescence
opening
(day),
number
of
inflorescences/plant, inflorescence stalk
length (cm), inflorescence diameter (cm),
number of petals (ray florets)/inflorescence

and fresh and dry weights of inflorescence
(g). In fresh leaf samples taken from the
middle parts of the plants after the second
spray by 10 days in the only 2nd season,
photosynthetic pigments (chlorophyll a, b
and carotenoids, mg/g F.W.) were
determined according to the method of
Moran (1982), total soluble sugars content as
g/100 g F.W. (Dubois et al., 1966), total
indoles (A.O.A.C., 1980) and total phenols
(William et al., 1965) as ppm were also
measured.
Data were then tabulated and subjected
to analysis of variance using SAS Institute
Program (1994) and Duncan's Multiple
Range Test (Duncan, 1955) was employed to
test the significancy among the means of
various treatments.

RESULTS AND DISCUSSION
Effect of paclobutrazol
treatments on:

and

cycocel

1-Vegetative and root growth parameters:
Data presented in Tables (1 and 2) show
that both PP-333 and CCC at the various
levels significantly decreased all vegetative
and root growth measurements, with few
exceptions relative to control in the two
seasons. The low level of PP-333 (50 ppm)
only caused about 20% reduction in height
and branching giving plants near at its size to
those of control ones, whereas the high level
of CCC (2000 ppm) greatly reduced these
parameters to more than 65% reduction, and
that was coupled with reducing root length to
less than 10 cm in both seasons. So, the
produced plants were more compressed. On
the other side, PP-333 at 100 ppm and CCC
at 1000 ppm gave the most appropriate size
wherefrom height, branching and number of
leaves, with the preference of the former
treatment (100 ppm PP-333) which gave the
most suitable plant size going with the pot
size (Photo, 1). It was noticed that control
plants were falling because of their longer
stems, more leaves and heavier weight, but
the opposite was the right regarding the
dwarfed plants which were less tall,
branching and weight.
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Table a. Physical and chemical analysis of the used soils in the two seasons.
Particle size distribution (%)
Fine
Silt
Clay
sand
sand

S.P.

Clay

7.46

16.75

34.53

40.89

41.76

2.18

Sand

18.72

71.28

4.76

5.34

21.83

1.58

Soil type Coarse

Anions (meq/L)

Cations (meq/L)

E.C.
(dS/m)

pH

HCO3-

Cl-

SO4--

8.33 16.93 9.33 20.44 0.37

3.82

1.46

41.79

8.20

3.85

13.00

10.93

Ca

++

2.65

Mg

++

Na

+

+

K

2.48 21.87 0.78

Table 1. Effect of paclobutrazol and cycocel concentrations on some vegetative and root
growth traits of Gaillardia pulchella Foug. plants during 2012/2013 and
2013/2014 seasons.
Growth retardants
concentration

Plant height
(cm)

Stem
diameter
(cm)

Branch
Leaf No. per Leaf length Root length
No. per plant
plant
(cm)
(cm)
First season: 2012/13

Control
PP-333 at 50 ppm
PP-333 at 100 ppm
CCC at 1000 ppm
CCC at 2000 ppm

99.78a
79.86b
60.72c
43.50d
34.10e

0.93a
0.86b
0.80b
0.63c
0.51d

Control
PP-333 at 50 ppm
PP-333 at 100 ppm
CCC at 1000 ppm
CCC at 2000 ppm

102.33a
85.60b
65.18c
42.10d
33.62e

0.95a
0.87b
0.86b
0.70c
0.50d

8.00a
136.00a
6.53b
108.00b
5.00c
76.38c
4.00d
44.00d
3.00e
35.00e
Second season: 2013/14
9.00a
7.33b
5.00c
3.33d
2.56d

138.33a
102.76b
80.90c
42.00d
36.10e

19.07a
15.10b
13.36c
12.10cd
10.33d

28.73b
32.00a
27.50b
18.00c
9.33d

20.40a
16.31b
15.25c
12.60cd
9.78d

32.00a
28.67b
28.76b
19.33c
8.39d

* Means within a column having the same letters are not significantly different according to Duncan's
Multiple Range Test at 5% confidence level.

Table 2. Effect of paclobutrazol and cycocel concentrations on top growth and root
fresh and dry weights of Gaillardia pulchella Foug. plants during 2012/2013
and 2013/2014 seasons.
Growth retardants
concentration

Fresh weight (g)
Dry weight (g)
Top growth
Roots
Top growth
Roots
First season: 2012/13

Control
PP-333 at 50 ppm
PP-333 at 100 ppm
CCC at 1000 ppm
CCC at 2000 ppm

144.38a
113.47b
46.72d
61.90c
40.58e

3.18a
18.54a
2.56b
13.87b
2.49b
7.18c
1.36c
7.00c
1.05c
6.10d
Second season: 2013/14

1.25a
1.01b
0.98b
0.58c
0.42c

Control
PP-333 at 50 ppm
PP-333 at 100 ppm
CCC at 1000 ppm
CCC at 2000 ppm

147.65a
108.96b
47.84d
59.73c
41.36e

3.55a
3.10ab
3.20ab
1.51b
1.18c

1.40a
1.23b
1.30a
0.61c
0.50d

18.98a
12.33b
7.42c
8.16c
6.24d

* Means within a column having the same letters are not significantly different according to Duncan's
Multiple Range Test at 5% confidence level.
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(15 cm in both seasons) compared with
control and all other retarding treatments.
That, of course was benefit in preventing
head nutation phenomenon, to some extent
in this plant.

Photo 1. Effect of PP-333 at 100
ppm (left) compared to
control (right).
The previous results can be discussed as
done before in case of vegetative and root
growth parameters of
Chrysanthemum
carinatum (Part, I). Similarly, were those
findings of Hugar and Nalawadi (1999) on
Gaillardia pullchella, Shahin et al. (2006) on
Rudbeckia hirta and Li (2013) on Achillea
"Coronation
Gold"
and
Coreopsis
verticillata "Moonbeam".
2- Flowering parameters:
It is obvious from data presented in
Table (3) that flowering was significantly
delayed as a result of spraying with either
PP-333 or CCC at the different
concentrations in both seasons. However,
CCC treatments caused delaying more than
PP-333 ones (about 7-9 days against only 45 days, respectively). All other flowering
traits were markedly decreased by the
various levels of both chemicals used, except
for the two levels of PP-333 which were
raised inflorescence diameter (cm) and
number of ray florets/inflorescence, with the
prevalence of PP-333 at 100 ppm treatment
that gave the widest inflorescence with the
highest number of ray florets/inflorescence at
all in the two seasons. Moreover, such
treatment resulted the shortest stalk length

These gains may be explained as
previously mentioned when the authors
discussed
these
characters
in
Chrysanthemum carinatum plant at part (I).
Equal observations were also attained by
Barett et al. (2003) on Petunia hybrida and
Catharanthus roseus and El-Sayed et al.
(2010) who found that PP-333 at 50, 100,
150 and 200 ppm significantly delayed
flowering of jasmine plant in a gradual
manner. Number of flowers per plant was
markedly decreased with increasing the rate
of paclobutrazol, while flower diameter was
not affected by either concentration, except
for 200 ppm one which significantly reduced
this trait to the minimum value.
3- Chemical composition:
As shown in Table (4), it is clear that
PP-333 at either low (50 ppm) or high (100
ppm) level pronouncedly increased content
of the different photosynthetic pigments
(chlorophyll a, b and carotenoids) in the
leaves (mg/g F.W.). The higher level gave
the higher content. The opposite was the
right concerning CCC treatments, which
linearly reduced content of these pigments.
A similar response occurred as well in
respect of total soluble sugars content (g/100
g F.W.) in the leaves of plants sprayed with
these two retardants. Both concentrations of
PP-333 induced a marked increment in total
indoles and phenols contents, but the rate of
increment in total indoles was less than 50%
relative to total phenols, while increment rate
of total indoles in control leaves was about
100% compared to phenols. So, control
plants flowered early. On the other hand,
CCC treatments slightly diminished total
indoles content, meanwhile caused the
mostly highest increase in total phenols
content which reached more than 8-fold and
11-fold for 1000 and 2000 ppm, respectively,
so the plants greatly delayed in flowering.
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Table 3. Effect of paclobutrazol and cycocel concentrations on flowering traits of
Gaillardia pulchella Foug. plants during 2012/2013 and 2013/2014 seasons.
Growth retardants
concentration

Inflorescence Inflorescence
No. days to
No.
No. ray
Inflorescenc Inflorescence
flowering inflorescence stalk length diameter florets per
D.W. (g)
e F.W. (g)
(cm)
(cm)
(day)
per plant
inflorescence

First season: 2012/13
Control
PP-333 at 50 ppm
PP-333 at 100 ppm
CCC at 1000 ppm
CCC at 2000 ppm

128.00d
132.50c
133.46c
135.00b
137.68a

8.00a
6.00b
5.00c
4.00d
3.00e

20.50a
5.00b
28.00b
18.71b
5.50ab
28.00b
15.00c
6.21a
34.00a
18.58b
5.33b
25.46c
18.00b
4.50c
22.10d
Second season: 2013/14

1.47b
1.58ba
1.83a
1.34bc
1.16c

0.42b
0.50ba
0.61a
0.35bc
0.30c

Control
126.33d
8.00a
22.30a
4.67bc
26.33bc
1.62b
PP-333 at 50 ppm
129.85c
7.00b
20.51b
5.36ba
28.00b
1.70ba
PP-333 at 100 ppm
131.00c
5.00c
15.00d
5.98a
31.76a
1.96a
CCC at 1000 ppm
133.30b
3.00d
20.27b
5.00b
23.00c
1.31c
CCC at 2000 ppm
137.00a
3.00d
17.50c
4.50c
21.33d
1.09d
* Means within a column having the same letters are not significantly different according to
Multiple Range Test at 5% confidence level.

0.38b
0.41b
0.56a
0.30c
0.27c
Duncan's

Table 4. Effect of paclobutrazol and cycocel concentrations on some chemical
constituents in the leaves of Gaillardia pulchella Foug. plants during
2013/2014 season.
Growth retardants
concentration

Total soluble
sugars
(g/100g
F.W.)
Carotenoids

Photosynthetic pigments (mg/g F.W.)

Total
indoles
(ppm)

Total
phenols
(ppm)

Chl. a

Chl. b

Control

0.859

0.590

0.436

1.130

0.084

0.042

PP-333 at 50 ppm

0.901

0.682

0.577

1.339

0.103

0.058

PP-333 at 100 ppm

1.033

0.713

0.605

1.446

0.106

0.067

CCC at 1000 ppm

0.729

0.501

0.410

0.891

0.075

0.619

CCC at 2000 ppm

0.672

0.482

0.413

0.814

0.062

0.734

These results are in accordance with
those revealed by Shahin et al. (2006) on
Rudbeckia hirta, Baloch et al. (2013) on
snapdragon cv. Coronette, petunia cv.
Dreams and annual verbena cv. Obsession
and Pethybridge et al. (2014) on pyrethrum.
From the aforementioned results, it is
concluded that paclobutrazol foliar spray at
100 ppm concentration, twice with 3 weeks
interval is one of the proper way, according
to this trial conditions to obtain a stunted
flowering pot plant from the tall and

branched
Gaillardia pullchella annual
plants suitable for decoration of limited and
sunny places.
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اﻟﻤﺮﺟﺮﻳﺖ وﻋﻨﺒﺮ آﺸﻤﻴﺮ آﺤﻮﻟﻴﺎت ﺷﺘﻮﻳﺔ ﻣﻘﺰﻣﺔ
Blanketflower (Gaillardia pulchella Foug.)  ﻋﻨﺒﺮ آﺸﻤﻴﺮ-٢
**

 ﺑﺸﺮة ﻋﺒﺪ اﷲ اﻟﺴﻴﺪ* وﺳﻴﺪ ﻣﺤﻤﺪ ﺷﺎهﻴﻦ، *ﻃﺎرق ﻣﺤﻤﺪ ﻧﻮر اﻟﺪﻳﻦ
. ﻣﺼﺮ، اﻟﺠﻴﺰة، ﻣﺮآﺰ اﻟﺒﺤﻮث اﻟﺰراﻋﻴﺔ، ﻣﻌﻬﺪ ﺑﺤﻮث اﻟﺒﺴﺎﺗﻴﻦ،* ﻗﺴﻢ ﺑﺤﻮث اﻟﺰﻳﻨﺔ وﺗﻨﺴﻴﻖ اﻟﺤﺪاﺋﻖ
. ﻣﺼﺮ، اﻟﺠﻴﺰة، ﻣﺮآﺰ اﻟﺒﺤﻮث اﻟﺰراﻋﻴﺔ، ﻣﻌﻬﺪ ﺑﺤﻮث اﻟﺒﺴﺎﺗﻴﻦ،** ﻗﺴﻢ ﺑﺤﻮث اﻟﺤﺪاﺋﻖ اﻟﻨﺒﺎﺗﻴﺔ
( ﻣﻦ اﻟﺤﻮﻟﻴﺎت اﻟﺸﺘﻮﻳﺔ اﻟﺘ ﻲ ﺗﺘﻌ ﺮض ﻟﻠﻤﻴ ﻞ أو اﻻﻧﺤﻨ ﺎءGaillardia pulchella Foug.) ﻳﻌﺘﺒﺮ ﻧﺒﺎت ﻋﻨﺒﺮ آﺸﻤﻴﺮ
، اﻟﺠﻴ ﺰة، أﺟﺮﻳ ﺖ ه ﺬﻩ اﻟﺪراﺳ ﺔ ﺑﺤﺪﻳﻘ ﺔ اﻷورﻣ ﺎن اﻟﻨﺒﺎﺗﻴ ﺔ، ﻟ ﺬﻟﻚ. ﺧﺎﺻ ﺔ ﻋﻨ ﺪ زراﻋﺘﻬ ﺎ ﺑﻤﻔﺮده ﺎ ﻓ ﻲ أﺻ ﻴﺺ،ﻧﺤ ﻮ اﻷرض
 وذﻟ ﻚ ﻋ ﻦ ﻃﺮﻳ ﻖ، ﻟﺘﻘﺼﻴﺮ اﻟ ﺴﺎق اﻟﻄﻮﻳﻠ ﺔ ﻋﺪﻳ ﺪة اﻷﻓ ﺮع ﻟﻬ ﺬا اﻟﻨﺒ ﺎت٢٠١٤/٢٠١٣ ، ٢٠١٣/٢٠١٢ ﻣﺼﺮ ﺧﻼل ﻣﻮﺳﻤﻲ
 ﺟ ﺰء ﻓ ﻲ اﻟﻤﻠﻴ ﻮن أو١٠٠ ،٥٠ ، ﺻ ﻔﺮ:( ﺑﺘﺮآﻴ ﺰاتPP-333) رش اﻟﻤﺠﻤ ﻮع اﻟ ﻮرﻗﻲ ﺑ ﺎﻟﻤﺤﻠﻮل اﻟﻤ ﺎﺋﻲ ﻟﻠﺒ ﺎآﻠﻮﺑﻴﻮﺗﺮازول
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اﻟﺴﻴﻜﻮﺳﻴﻞ ) (CCCﺑﺘﺮآﻴﺰات :ﺻﻔﺮ ٢٠٠٠ ، ١٠٠٠ ،ﺟﺰء ﻓﻲ اﻟﻤﻠﻴﻮن ،ﻣﺮﺗﻴﻦ و ﺑﻔﺎﺻﻞ ﺛﻼﺛﺔ أﺳﺎﺑﻴﻊ ﻓﻴﻤﺎ ﺑﻴﻨﻬﻤﺎ .وآﺬﻟﻚ
ﻟﺪراﺳﺔ ﺗﺄﺛﻴﺮ هﺬﻩ اﻟﻤﻌﺎﻣﻼت ﻋﻠﻰ اﻹزهﺎر واﻟﺘﺮآﻴﺐ اﻟﻜﻴﻤﻴ ﺎﺋﻲ ﻟ ﺸﺘﻼت ﻋﻤ ﺮ  ٧٥ﻳ ﻮم ﻣ ﻦ ه ﺬا اﻟﻨﺒ ﺎت اﻟﺤ ﻮﻟﻲ اﻟ ﺸﺘﻮي ﻋﻨ ﺪ
زراﻋﺘﻬ ﺎ ﻓ ﻲ أﺻ ﺺ ﺑﻼﺳ ﺘﻴﻚ ﻗﻄﺮه ﺎ ١٥ﺳ ﻢ ﻣﻤﻠ ﻮءة ﺑﺤ ﻮاﻟﻲ  ١٫٥آﺠ ﻢ ﻣ ﻦ ﻣﺨﻠ ﻮط ﻣﺘ ﺴﺎوي ﻣ ﻦ اﻟﺮﻣ ﻞ و اﻟﻄ ﻴﻦ )١:١
ﺑﺎﻟﺤﺠﻢ(.
أوﺿﺤﺖ اﻟﻨﺘﺎﺋﺞ اﻟﻤﺘﺤﺼﻞ ﻋﻠﻴﻬﺎ أن اﻟﺮش ﺑ ﺎﻟﺘﺮآﻴﺰات اﻟﻤﺨﺘﻠﻔ ﺔ ﻣ ﻦ اﻟﺒ ﺎآﻠﻮﺑﻴﻮﺗﺮازول واﻟ ﺴﻴﻜﻮﺳﻴﻞ أﺣ ﺪﺛﺖ اﻧﺨﻔﺎﺿ ًﺎ
ﻣﻌﻨﻮﻳ ًﺎ ﻓ ﻲ ﺟﻤﻴ ﻊ ﻗﻴﺎﺳ ﺎت اﻟﻨﻤ ﻮ اﻟﺨ ﻀﺮي و اﻟﺠ ﺬري ،ﻣ ﻊ ﺑﻌ ﺾ اﻹﺳ ﺘﺜﻨﺎءات اﻟﺒ ﺴﻴﻄﺔ ﻋﻨ ﺪ ﻣﻘﺎرﻧﺘﻬ ﺎ ﺑ ﺎﻟﻜﻨﺘﺮول ﻓ ﻲ آ ﻼ
اﻟﻤﻮﺳﻤﻴﻦ .أﺣﺪث اﻟﺘﺮآﻴﺰ اﻟﻤﻨﺨﻔﺾ ﻣﻦ اﻟﺒﺎآﻠﻮﺑﻴﻮﺗﺮازول ) ٥٠ﺟﺰء ﻓﻲ اﻟﻤﻠﻴ ﻮن( اﻧﺨﻔﺎﺿ ًﺎ ﺑﻨ ﺴﺒﺔ  %٢٠ﻓﻘ ﻂ ﻓ ﻲ إرﺗﻔ ﺎع و
ﻋﺪد أﻓﺮع اﻟﻨﺒﺎﺗﺎت اﻟﻤﻌﺎﻣﻠﺔ ﻣﻌﻄﻴًﺎ ﻧﺒﺎﺗﺎت ﻗﺮﻳﺒﺔ إﻟﻰ ﺣ ٍﺪ ﻣﺎ ﻓﻲ ﺣﺠﻤﻬﺎ ﻣ ﻦ ﻧﺒﺎﺗ ﺎت اﻟﻤﻘﺎرﻧ ﺔ ،ﺑﻴﻨﻤ ﺎ أدى اﻟﺘﺮآﻴ ﺰ اﻟﻤﺮﺗﻔ ﻊ ﻣ ﻦ
اﻟ ﺴﻴﻜﻮﺳﻴﻞ ) ٢٠٠٠ﺟ ﺰء ﻓ ﻲ اﻟﻤﻠﻴ ﻮن( إﻟ ﻰ ﺧﻔ ﺾ ﻣﺘﻮﺳ ﻄﺎت ه ﺬﻩ اﻟﻘﻴﺎﺳ ﺎت ﺑ ﺸﻜﻞ زاﺋ ﺪ ﺑﻠ ﻎ أآﺜ ﺮ ﻣ ﻦ  %٦٥ﻣﻘﺎرﻧ ﺔ
ﺑﺎﻟﻜﻨﺘﺮول ،وآﺎن ذﻟﻚ ﻣﺼﺤﻮﺑًﺎ ﺑﺨﻔﺾ ﻣﺘﻮﺳﻂ ﻃﻮل اﻟﺠﺬر ﻷﻗﻞ ﻣﻦ ١٠ﺳﻢ ﺑﻜﻼ اﻟﻤﻮﺳﻤﻴﻦ .ﻋﻠﻰ اﻟﺠﺎﻧﺐ اﻵﺧﺮ ،ﻓﻘﺪ أﻋﻄ ﺖ
ﻣﻌﺎﻣﻠﺘﺎ اﻟﺒﺎآﻠﻮﺑﻴﻮﺗﺮازول ﺑﺘﺮآﻴ ﺰ  ١٠٠ﺟ ﺰء ﻓ ﻲ اﻟﻤﻠﻴ ﻮن و اﻟ ﺴﻴﻜﻮﺳﻴﻞ ﺑﺘﺮآﻴ ﺰ  ١٠٠٠ﺟ ﺰء ﻓ ﻲ اﻟﻤﻠﻴ ﻮن أآﺜ ﺮ ﺣﺠ ﻢ ﻧﺒ ﺎﺗﻲ
ﻣﻼﺋﻢ ﻣﻦ ﺣﻴﺚ اﻹرﺗﻔﺎع وﻋﺪد اﻷﻓﺮع واﻷوراق ،وإن آﺎﻧﺖ ﻣﻌﺎﻣﻠﺔ اﻟﺮش ﺑﺎﻟﺒﺎآﻠﻮﺑﻴﻮﺗﺮازول ﺑﻤﻌ ﺪل  ١٠٠ﺟ ﺰء ﻓ ﻲ اﻟﻤﻠﻴ ﻮن
أﻋﻄﺖ ﻧﺒﺎﺗﺎت ذات ﺣﺠﻢ أﻓﻀﻞ وأآﺜﺮ ﻣﻼﺋﻤﺔ ﻟﺤﺠﻢ اﻷﺻﺺ اﻟﻤﻨﺰرﻋﺔ ﺑﻬﺎ ﻣﻘﺎرﻧﺔ ﺑﺎﻟﺴﻴﻜﻮﺳﻴﻞ ) ١٠٠٠ﺟ ﺰء ﻓ ﻲ اﻟﻤﻠﻴ ﻮن(.
وﻟﻘﺪ أدت ﺟﻤﻴﻊ اﻟﻤﻌﺎﻣﻼت اﻟﻤﻄﺒﻘﺔ ﺑﻬﺬﻩ اﻟﺪراﺳﺔ إﻟﻰ ﺗﺄﺧﻴﺮ اﻹزهﺎر ،إﻻ أن ﻣﻌﺪل اﻟﺘﺄﺧﻴﺮ اﻟﺬي أﺣﺪﺛﺘﻪ ﻣﻌ ﺎﻣﻼت اﻟ ﺴﻴﻜﻮﺳﻴﻞ
آﺎن أآﺒﺮ ﻣﻦ اﻟﺬي أﺣﺪﺛﺘﻪ ﻣﻌﺎﻣﻼت اﻟﺒﺎآﻠﻮﺑﻴﻮﺗﺮازول )ﺣﻮاﻟﻲ  ٩-٧اﻳﺎم ﻣﻘﺎﺑﻞ  ٥-٤أﻳﺎم ﻓﻘﻂ ،ﻋﻠﻰ اﻟﺘﺮﺗﻴﺐ( .أﻳﻀًﺎ إﻧﺨﻔﻀﺖ
ﻣﻌﻨﻮﻳًﺎ ﺟﻤﻴﻊ ﻗﻴﺎﺳﺎت اﻹزهﺎر اﻷﺧﺮى ﻣﺘﺄﺛﺮة ﺑﺎﻟﻤﻌﺎﻣﻼت اﻟﻤﺨﺘﻠﻔﺔ ﻟﻬﺬﻩ اﻟﺪراﺳﺔ ﻓﻲ ﻣﻌﻈﻢ اﻟﺤﺎﻻت ﺑﻜﻼ اﻟﻤﻮﺳ ﻤﻴﻦ ،ﺑﺎﺳ ﺘﺜﻨﺎء
ﺗﺮآﻴﺰي اﻟﺒﺎآﻠﻮﺑﻴﻮﺗﺮازول و اﻟﻠﺬان أﺣﺪﺛﺎ زﻳﺎدة ﻓﻲ ﻗﻄﺮ اﻟﻨﻮرة و ﻋﺪد اﻟﺰهﻴﺮات اﻟﺸﻌﺎﻋﻴﺔ/ﻧﻮرة ،ﻣ ﻊ ﺗﻔ ﻮق اﻟﺘﺮآﻴ ﺰ اﻟﻤﺮﺗﻔ ﻊ
) ١٠٠ﺟﺰء ﻓﻲ اﻟﻤﻠﻴﻮن( واﻟﺬي أﻋﻄﻰ أﻋﺮض اﻟﻨﻮرات وأآﺜﺮه ﺎ إﻣ ﺘﻼءًا ﺑ ﺎﻟﺰهﻴﺮات اﻟ ﺸﻌﺎﻋﻴﺔ ﻋﻠ ﻰ اﻹﻃ ﻼق .أﻋﻄ ﺖ ه ﺬﻩ
اﻟﻤﻌﺎﻣﻠﺔ أﻳﻀًﺎ أﻗﺼﺮ ﻃﻮل ﻟﻠﺤﺎﻣﻞ اﻟﻨﻮري ،وآﺎن ذﻟﻚ ﻣﻔﻴﺪًا ﻓﻲ ﻣﻨﻊ ﺣﺪوث إﻧﺤﻨﺎء ﻟﻠﺮأس اﻟﺰهﺮﻳﺔ ﻓﻲ ه ﺬا اﻟﻨﺒ ﺎت .أوﺿ ﺤﺖ
اﻟﻨﺘﺎﺋﺞ أﻳ ﻀًﺎ أن اﻟﺘﺮآﻴ ﺰات اﻟﻤﺨﺘﻠﻔ ﺔ ﻟﻠﺒ ﺎآﻠﻮﺑﻴﻮﺗﺮازول أﺣ ﺪﺛﺖ زﻳ ﺎدة ﻣﻠﺤﻮﻇ ﺔ ﻓ ﻲ ﻣﺤﺘ ﻮى اﻷوراق ﻣ ﻦ آﻠ ﻮروﻓﻴﻠﻠﻲ أ ،ب،
اﻟﻜﺎروﺗﻴﻨﻮﻳﺪات ،اﻟﺴﻜﺮﻳﺎت اﻟﻜﻠﻴﺔ اﻟﺬاﺋﺒﺔ ،اﻷﻧﺪوﻻت اﻟﻜﻠﻴﺔ واﻟﻔﻴﻨ ﻮﻻت اﻟﻜﻠﻴ ﺔ ،ﺑﻴﻨﻤ ﺎ أﺣ ﺪﺛﺖ اﻟﺘﺮآﻴ ﺰات اﻟﻤﺨﺘﻠﻔ ﺔ ﻟﻠ ﺴﻴﻜﻮﺳﻴﻞ
إﻧﺨﻔﺎﺿًﺎ ﻓﻲ ﻣﺤﺘﻮى هﺬﻩ اﻟﻤﻜﻮﻧﺎت ﺑﺎﻷوراق ،ﺑﺎﺳﺘﺜﻨﺎء ﻣﺤﺘﻮى اﻟﻔﻴﻨﻮﻻت اﻟﻜﻠﻴﺔ اﻟﺬي زاد ﺑﺸﻜﻞ واﺿﺢ.
ﻣ ﻦ ه ﺬﻩ اﻟﻨﺘ ﺎﺋﺞ ،ﻳﻤﻜ ﻦ اﻟﻨ ﺼﺢ ﺑ ﺮش أوراق اﻟ ﺸﺘﻼت ﻋﻤ ﺮ  ٧٥ﻳ ﻮم ﻟﻨﺒ ﺎت ﻋﻨﺒ ﺮ آ ﺸﻤﻴﺮ اﻟﺤ ﻮﻟﻲ اﻟﻄﻮﻳ ﻞ
ﺑﺎﻟﺒﺎآﻠﻮﺑﻴﻮﺗﺮازول ﺑﺘﺮآﻴﺰ  ١٠٠ﺟﺰء ﻓﻲ اﻟﻤﻠﻴﻮن ،ﻣﺮﺗﻴﻦ وﺑﻔﺎﺻﻞ ﺛﻼﺛ ﺔ أﺳ ﺎﺑﻴﻊ ﻓﻴﻤ ﺎ ﺑﻴﻨﻬﻤ ﺎ ﻹﻧﺘ ﺎج ﻧﺒﺎﺗ ﺎت أﺻ ﺺ ﻣﺰه ﺮة،
ﺻﻐﻴﺮة ،ﻣﻘﺰﻣﺔ ﺗﺼﻠﺢ ﻟﻠﺘﺴﻮﻳﻖ اﻟﺘﺠﺎري.
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