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ABSTRACT: Chrysanthemum carinatum Schousb. is a tall annual herb
with a thin, weak stems suffers from slanting, but it is used excessively in
Egypt for beautifying of beds and borders. So, a study was conducted at
Orman Botanical Garden, Giza, Egypt during 2012/2013 and 2013/2014
seasons to reveal the effect of foliar spraying with either paclobutrazol
(PP-333) at the rates of 0, 50 and 100 ppm or cycocel (CCC) at the rates
of 0, 1000 and 2000 ppm, twice with 3 weeks interval on growth
performance, flowering and quality of 75-days-old seedlings of
Chrysanthemum carinatum grown in 15-cm-diameter plastic pots filled
with about 1.5 kg of sand + clay mixture (1:1, v/v).
The obtained results have shown that means of all vegetative and root
growth parameters were significantly decreased as a result of spraying
with either PP-333 or CCC at various levels of each. The low level of
both did not reduce the size of plants to the optimum size, as they caused
a reduction mostly ranged between 20-25% only. The high level of CCC
(2000 ppm), however induced a great decrement in most growth criteria
reached about 65% or more compared to control in the two seasons. So,
the plants appear more compressing than required, and that was
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level of PP-333 (100 ppm) gave the most suitable plant size going with
1(2):145-154 (2014). the pot size without any disorders. Flowering was delayed and the other
flowering characters were decreased by the low and high levels of the two
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and dry weights traits which were significantly increased in response to
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soluble sugars, total indoles and total phenols, but decreased content of
carotenoids. On the other side, CCC treatments decreased content of
chlorophyll a and b, total soluble sugars and total indoles but raised
content of carotenoids and total phenols.
Accordingly, it is recommended to spray the foliar of 75-days-old
seedlings of Chrysanthemum carinatum Schousb. cultivated in 15-cmdiameter plastic pots with PP-333 aqueous solution at the rate of 100 ppm,
twice with 3 weeks interval to get a unique flowering-pot-plant suitable
for commercial marketing.
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vegetative growth and flowering.
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INTRODUCTION
Chrysanthemum carinatum Schousb.,
Tricolor chrysanthemum that belongs to
Fam. Asteraceae (Compositae) is a glabrous
annual, 2-3 ft.; leaves more or less succulent,
pinnatified into linear lobes, heads to 2.5
inch across, solitary, long peduncled,
involucral bracts keeled, disc flowers purple,
ray flowers white, yellow, red or purple,
often with band of different colour at base,
achenes winged; native mostly to Morocco.
Annual chrysanthemums are grown as
ornamentals for mass colour and raised
readily from seeds (Bailey, 1976).
Often, shortening stems of the
excessively elongated plant is favorable
because some tall herbaceous plants appear
spindle, unpleasant, weak and more exposed
to slanting and head nutation. Among of
these plants may be chrysanthemums which
usually need staking to stay upright. In this
respect, Sacks and Kofranek (1963) have
shown that Amo-1618, CCC and phosphonD, all inhibite subapical cell expansion and
division in Chrysanthemum morifolium.
Qrunfieh and Al-Wir (1987) elicited that PP333 at 1000, 2000 and 4000 ppm as soil
drench significantly reduced shoot length in
five chrysanthemum cvs., namely: Tom
Pearce, PR. Armgard, Pandion White,
Pandion Lilac and Bornholm. All rates
significantly delayed flowering and reduced
dry weight of vegetative and root growth.
PP-333 at 2000 and 4000 ppm significantly
reduced flower diameter, whereas at 1000
ppm, it was not effective. On some
chrysanthemum species, Wei and Han
(1997) reported that B9 at 3000, 4000 and
5000 ppm progressively reduced plant height
and delayed flowering as the concentration
increased. Likewise, Yewale et al. (1997)
revealed that flowering of Chrysanthemum
spp. was descendingly delayed with
increasing PP-333 concentration from 25 to
50, 75 and 100 ppm with reducing plant
height and shoot number.
Similar observations were also gained by
Yoo et al. (1999) on Chrysanthemum
zawadskii ssp. naktongense treated with

daminozide, Million et al. (1999) on Begonia
semperflorens, chrysanthemum, Petunia
hybrida and Salvia splendens treated with
either ancymidol or PP-333 and Roepke et
al. (2013) who noticed that flavons and
flavonols were accumulated in ray florets of
bronze chrysanthemum cv. "Pelee" following
daminozide application at 5000 ppm.
On other ornamentals, several reports
were also declared by Criley (2000) on
rhododendron, Auda et al. (2002) on
Barleria cristata, Mahmoud et al. (2008) on
Nerium oleander, El-Sayed et al. (2010) on
Jasminum officinale, Li (2013) on Achillea
"Coronation
Gold"
and
Coreopsis
verticillata "Moonbeam", Baloch et al.
(2013) on snapdragon cv. Coronette, petunia
cv. Dreams and annual verbena cv.
Obsession, Ismael et al. (2013) on Verbena x
hybrida and Pethybridge et al. (2014) who
claimed that a rate of 100 mg/l uniconazole
significantly reduced the height of
Pyrethrum stem, increased green leaf area
and number of flowers/unit area. Besides,
Shahin et al. (2006) mentioned that the best
dwarfing effect on shoot and root growth of
Rudbeckia hirta annual plant was due to
spraying with CCC at 2000 ppm. This
treatment also delayed flowering and
decreased flower heads number/plant, flower
head diameter, flowering stalk length and
flowering period. Total indoles content in the
leaves was cumulatively decreased with
CCC concentration, while total phenols
content was increased. Chlorophyll a and b,
carotenoids, total carbohydrates, N and K in
the leaves and roots were linearly decreased
with increasing CCC level, meanwhile P
content slightly increased.
The purpose of this study is to
investigate the effect of paclobutrazol and
cycocel at various levels on growth,
flowering and active constituents in the
leaves of Tricolor chrysanthemum when
produced as flowering-pot-plant.
MATERIALS AND METHODS
A pot experiment was carried out at
Orman Botanical Garden, Giza, Egypt
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during the two consecutive seasons of
2012/2013 and 2013/2014 to study the
response of Tricolor chrysanthemum to
foliar spraying with pacloburazol and
cycocel at the different concentrations, and
to detect the most suitable treatment for
production of a miniature and picturesque
specimen from such plant in an appropriate
size.
Therefore, seeds of Chrysanthemum
carinatum Schousb. (obtained from Orman
Botanical Garden, Giza, Egypt) were sown
in nursery bed on mid of September for the
two seasons. After 75 days from sowing (on
December, 1st), the resulted seedlings with
15-17 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 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, branch length (cm), leaf
number/plant, leaf 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/100g 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:
From data averaged in Tables (1 and 2),
it is evident that means of all vegetative and
root growth traits, expressed as plant height
(cm), stem diameter at the base (cm), branch
and leaf number/plant, branch and leaf length
(cm), as well as fresh and dry weights of top
growth and roots (g) were declined with the
different significance levels relative to
control means in the two seasons. The low
level of both PP-333 (50 ppm) and CCC
(1000 ppm) did not reduce the size of plants
to the optimum size, wherefrom height, and
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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

E.C.
(dS/m)

Anions (meq/L)

Cations (meq/L)

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 growth
traits of Chrysanthemum carinatum Schousb. plants during 2012/2013 and
2013/2014 seasons.
Growth retardants
concentration

Plant height
(cm)

Stem
diameter
(cm)

Branch
Branch
Leaf No. per Leaf length
No. per plant length (cm)
plant
(cm)

First season: 2012/13
63.00a
1.70a
30.33a
12.10a
250.00a
13.43a
Control
40.10c
1.10b
30.00a
6.27c
85.00d
6.50c
PP-333 at 50 ppm
29.40d
0.72cb
25.90b
4.98d
96.47c
6.00c
PP-333 at 100 ppm
50.44b
1.40ab
24.30b
9.68b
196.50b
10.75b
CCC at 1000 ppm
22.15e
0.60c
10.63c
4.50d
88.00d
4.70d
CCC at 2000 ppm
Second season: 2013/14
61.76a
1.65a
29.58a
11.36a
247.00a
14.00a
Control
38.81c
1.03b
31.46a
5.53cd
83.16c
6.80c
PP-333 at 50 ppm
28.78d
0.70c
27.00b
4.50d
85.18c
5.83cd
PP-333 at 100 ppm
52.39b
1.36ab
23.60bc
9.10b
200.00b
10.33b
CCC at 1000 ppm
21.70e
0.56d
10.31c
4.00d
83.76c
3.98d
CCC at 2000 ppm
* 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 roots
fresh and dry weights of Chrysanthemum carinatum Schousb. plants during
2012/2013 and 2013/2014 seasons.
Growth retardants
concentration

Fresh weight (g)
Top growth

Dry weight (g)

Roots
Top growth
Roots
First season: 2012/13
194.53a
50.67a
17.50a
15.48a
Control
75.60c
12.68cd
8.63c
3.50d
PP-333 at 50 ppm
71.69c
9.65d
6.97c
1.53e
PP-333 at 100 ppm
155.20b
40.50b
14.00b
12.40
CCC at 1000 ppm
77.60c
20.24c
7.33c
6.16c
CCC at 2000 ppm
Second season: 2013/14
187.84a
49.50a
16.87a
15.08a
Control
72.41c
11.46d
8.26c
3.15b
PP-333 at 50 ppm
67.80c
9.08d
6.60c
1.45d
PP-333 at 100 ppm
150.21b
39.60b
13.50b
12.10b
CCC at 1000 ppm
71.13c
19.80c
6.72c
6.00c
CCC at 2000 ppm
* 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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number of branches and leaves, as the
reduction mostly ranged between 20-25%.
The opposite was the right concerning
the highest level, as that of CCC (2000 ppm)
caused a great reduction in the most growth
parameters (about 65% or more compared to
control in the two seasons), so plants appear
more compressing than required, and that
was accompanied with crinkled and smaller
leaves, while high level of PP-333 (100 ppm)
gave the most suitable plant size going with
the pot size without any disorders (Photo, 1).
Although, this treatment reduced number of
leaves from 250 (control) to 96.47 leaves in
the first season (about 61% reduction) and
from 247 (control) to 85.18 leaves in the
second one (about 65% reduction), this low
leaf number was in good harmony with plant
height and branch number and length.
Moreover, the least fresh weight of top
growth and roots was also achieved by this
treatment giving plant weight fit with the
weight of pot and soil mixture in it.

roots go out the pot through the drainage
holes and attached to the soil.
Such gains may be explained by the
direct role of growth retardants used in
retarding stem elongation by reducing cell
division and extension in the subapical
meristematic zone of the stem (Sacks and
Kofranek, 1963) or by inhibition of
cytokinin and gibberellin biosynthesis
(Million et al., 1999). Similar observations
were also postulated by Wei and Han (1997),
Yewale et al. (1997) and Yoo et al. (1999)
on chrysanthemums. In this connection,
Mahmoud et al. (2008) reported that the best
stunting results for Nerium oleander
transplants was found due to spraying with
100 ppm of PP-333 which declined the size
of treated transplants to the optimum size
suitable for commercial marketing.
2- Flowering parameters:
Data in Table (3) clear that the least
number of days to flowering was attained by
control plants, whereas the low and high
levels of PP-333 and CCC delayed it by
about 2, 4, 7-9 and 9-11 days, respectively
with significant differences in comparison to
control treatment in both seasons. Among
the most important causes of flowering delay
is using growth retardants that inhibit flower
primordium initiation in some plant species
by preventing synthesis of gibberellin-like
substances in plant cells (Cathey, 1964).

Photo 1. Effect of PP-333 at 100
ppm (left) compared to
control (right).

Other
flowering
variables
were
decreased in response to retarding treatments
with various significant levels compared to
control in both seasons, with the exception of
inflorescence
diameter
(cm)
and
inflorescence fresh and dry weights (g)
characters
which
were
significantly
increased as a result of spraying with PP-333
at either low (50 ppm) or high (100 ppm)
levels when compared to control in the two
seasons (Photo, 2).

Reduction of root system weight by
growth retardants means reduction in its size,
so it was restricted inside the pot. Therefore,
these dwarfed plants did not need to weaning
process as non-dwarfed ones, in which their

Data also showed that the shortest length
of inflorescence stalk (cm) was found due to
PP-333 at 100 ppm treatment which
diminished this trait to 1.86 and 2.15 cm
against 7.80 and 6.58 cm for control in the
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Table 3. Effect of paclobutrazol and cycocel concentrations on flowering traits of
Chrysanthemum carinatum Schousb. plants during 2012/2013 and 2013/2014
seasons.
No. days to
No.
No. ray
Inflorescence
Inflorescence Inflorescence
Inflorescence
flowering inflorescence stalk length diameter (cm) florets per
F.W. (g)
D.W. (g)
(cm)
per plant
inflorescence
(day)
First season: 2012/13
86.50e
28.00a
7.80a
4.60b
20.00a
1.35b
0.16b
Control
88.76d
14.33c
3.75c
6.50a
15.42b
2.18a
0.27a
PP-333 at 50 ppm
90.75c
16.00c
1.86d
5.50a
13.33cb
1.88a
0.20ab
PP-333 at 100 ppm
93.50b
20.40b
5.50b
4.00cb
12.00c
1.30b
0.13c
CCC at 1000 ppm
95.76a
10.64d
2.97c
2.75c
10.00d
0.79c
0.06d
CCC at 2000 ppm
Second season: 2013/14
85.33d
34.00a
6.58a
3.86b
20.00a
0.92b
0.13b
Control
87.67c
20.67c
3.47c
5.00a
16.58b
1.10ab
0.18a
PP-333 at 50 ppm
90.00b
26.33b
2.15d
4.90a
16.00b
1.36a
0.19a
PP-333 at 100 ppm
94.68ab
24.92bc
5.21b
3.02bc
13.50c
0.74c
0.11b
CCC at 1000 ppm
96.50a
12.63d
3.10c
1.94c
10.00d
0.40d
0.05c
CCC at 2000 ppm
* Means within a column having the same letters are not significantly different according to Duncan's
Multiple Range Test at 5% confidence level.
Growth retardants
concentration

corresponding reduction in plant height and
branching improved the general appearance
of the stunted plants produced under
conditions of such trial as a flowering pot
plants.

Photo

2. Inflorescence diameter as
affected by PP-333 at 100 ppm
(left) compared to control
(right).

first and second seasons, respectively.
Reduction of inflorescence stalk length was
benefit in preventing head nutation in such
plant, whereas shortening internodes and
branches by growth retardants used in this
work make inflorescence appear crowdedly
at the top of some stunted plants (Photo, 3).
On the other hand, CCC at 2000 ppm
induced some deformates in the ray florets
(Photo, 4).
Although decrement of inflorescence
number born on the treated plants, the
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general, the effect of high level of either PP333 or CCC on pigments content was more
pronounced than the low one.
A similar trend to that of chlorophyll a
and b was also obtained with regard to total
soluble sugars content (g/100 g F.W.), where
it was increased in the leaves of plants
sprayed with PP-333, but decreased in
response to CCC treatments compared to
control. This may be reasonable, as it took a
parallel line to that of chlorophyll which are
responsible of sugars biosynthesis in the
leaves.

Photo 4. Ray florets deformities by
CCC at 2000 ppm.
The previous results could be interpreted
and discussed as done before in case of
vegetative and root growth parameters. On
the same line, were those results of Qrunfieh
and Al-Wir (1987), Wei and Han (1997),
Yewale et al. (1997) and Million et al.
(1999) on chrysanthemums, Barett et al.
(2003) on Petunia hybrida, Impatiens
walleriana and Catharanthus roseus, Shahin
et al. (2006) on Rudbeckia hirta and ElSayed et al. (2010) who stated that PP-333 at
50, 100, 150 and 200 ppm significantly
delayed flowering of jasmine plant in a
gradual manner. Number of flowers/plant
was markedly decreased with increasing the
rate of PP-333, except for 200 ppm rate that
gave higher number of flowers than other
rates.
3- Chemical composition:
As can be seen from Table (4), it can be
noted that PP-333 at either 50 or 100 ppm
markedly raised the content of chlorophyll a
and b in the leaves (mg/g F.W.), while
carotenoids content was decreased. The
opposite was the right regarding the effect of
CCC at both 1000 and 2000 ppm
concentrations, as they greatly decreased
chlorophyll a and b content, but increased
carotenoids content. Thus, leaves of plants
treated with PP-333 were more greening than
those of plants sprayed with CCC. In

As for total indoles and total phenols
content (ppm), data in Table (4) show that
total indoles in the leaves of plants treated
with PP-333 was slightly increased, but it
was accompanied by a highly increment in
total phenols content. So, flowering was
delayed by about 2 and 4 days for the low
(50
ppm)
and
high
(100
ppm)
concentrations, respectively. Cycocel, on the
other hand, decreased total indoles content,
especially at the high rate (2000 ppm) and
that was coupled with a marked increase in
total phenols content. Thus, delaying of
flowering was greater relative to PP-333
treatments, as it reached 7-9 days for 1000
ppm level and 9-11 days for 2000 ppm one.
Hence, flowering of Chrysanthemum
carinatum plant under conditions of the
present study is greatly controlled by the
variable in content of both indoles and
phenols after a specific period of vegetation.
Analogous results were also attained by
Yoo et al. (1999) and Roepke et al. (2013)
on chrysanthemums, Auda et al. (2002) on
Barleria cristata, Li (2013) on Achillea,
Ismael et al. (2013) on verbena and
Pethybridge et al. (2014) on Pyrethrum.
From the foregoing, it can be advised to
spraying
75-days-old
seedlings
of
Chrysanthemum carinatum Schousb. with
PP-333 at 100 ppm concentration, twice with
3 weeks interval to obtain stunted, compact
and flowering pot plant from such tall winter
annual.
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Table 4. Effect of paclobutrazol and cycocel concentrations on some chemical
constituents in the leaves of Chrysanthemum carinatum Schousb. 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

1.116

0.724

0.651

1.676

0.121

0.054

PP-333 at 50 ppm

1.588

1.225

0.647

1.861

0.152

0.212

PP-333 at 100 ppm

1.766

1.368

0.565

2.544

0.133

0.238

CCC at 1000 ppm

1.028

0.668

0.703

1.519

0.111

0.185

CCC at 2000 ppm

0.946

0.615

0.749

1.396

0.087

0.197

rhododendron hybrid. Amer. Rhodo. Soc.
J., 54(2):64-69.
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اﻟﻤﺮﺟﺮﻳﺖ وﻋﻨﺒﺮ آﺸﻤﻴﺮ آﺤﻮﻟﻴﺎت ﺷﺘﻮﻳﺔ ﻣﻘﺰﻣﺔ
(Chrysanthemum carinatum Schousb.)  اﻟﻤﺮﺟﺮﻳﺖ-١
**

 ﻃﺎرق ﻣﺤﻤﺪ ﻧﻮر اﻟﺪﻳﻦ** و ﺑﺸﺮة ﻋﺒﺪ اﷲ اﻟﺴﻴﺪ،*ﺳﻴﺪ ﻣﺤﻤﺪ ﺷﺎهﻴﻦ
. ﻣﺼﺮ، اﻟﺠﻴﺰة، ﻣﺮآﺰ اﻟﺒﺤﻮث اﻟﺰراﻋﻴﺔ، ﻣﻌﻬﺪ ﺑﺤﻮث اﻟﺒﺴﺎﺗﻴﻦ،* ﻗﺴﻢ ﺑﺤﻮث اﻟﺤﺪاﺋﻖ اﻟﻨﺒﺎﺗﻴﺔ
. ﻣﺼﺮ، اﻟﺠﻴﺰة، ﻣﺮآﺰ اﻟﺒﺤﻮث اﻟﺰراﻋﻴﺔ، ﻣﻌﻬﺪ ﺑﺤﻮث اﻟﺒﺴﺎﺗﻴﻦ،** ﻗﺴﻢ ﺑﺤﻮث اﻟﺰﻳﻨﺔ وﺗﻨﺴﻴﻖ اﻟﺤﺪاﺋﻖ
 ذات اﻟﺴﻴﻘﺎن اﻟﺮﻓﻴﻌﺔ اﻟﻀﻌﻴﻔﺔ واﻟﺘﻲ ﺗﺴﺘﺨﺪم ﺑﻜﺜ ﺮة ﻓ ﻲ ﺗﺠﻤﻴ ﻞ، اﻟﻄﻮﻳﻠﺔ،ﻳﻌﺘﺒﺮ اﻟﻤﺮﺟﺮﻳﺖ ﻣﻦ اﻟﻨﺒﺎﺗﺎت اﻟﻌﺸﺒﻴﺔ اﻟﺤﻮﻟﻴﺔ
 وﺗﺘﻌﺮض هﺬﻩ اﻟﻨﺒﺎﺗﺎت ﻟﻠﻤﻴﻞ ﺑﻮﺿﻮح ﻧﺤﻮ اﻷرض ﺑ ﺴﺒﺐ ﻃ ﻮل ﺳ ﻴﻘﺎﻧﻬﺎ اﻟ ﻀﻌﻴﻔﺔ وﺣ ﺪوث.أﺣﻮاض وﻣﺮاﻗﺪ اﻟﺰهﻮر ﺑﻤﺼﺮ
 ﻣ ﺼﺮ ﺧ ﻼل ﻣﻮﺳ ﻤﻲ، اﻟﺠﻴ ﺰة، أﺟﺮﻳ ﺖ ه ﺬﻩ اﻟﺪراﺳ ﺔ ﺑﺤﺪﻳﻘ ﺔ اﻷورﻣ ﺎن اﻟﻨﺒﺎﺗﻴ ﺔ، ﻟ ﺬا.(اﻧﺤﻨ ﺎء ﻓ ﻲ اﻟ ﺮأس اﻟﺰهﺮﻳ ﺔ )اﻟﻨ ﻮرة
(PP-333)  ﻟﻠﻮﻗ ﻮف ﻋﻠ ﻰ ﺗ ﺄﺛﻴﺮ اﻟ ﺮش اﻟ ﻮرﻗﻲ إﻣ ﺎ ﺑ ﺎﻟﻤﺤﻠﻮل اﻟﻤ ﺎﺋﻲ ﻟﻠﺒ ﺎآﻠﻮﺑﻴﻮﺗﺮازول٢٠١٤/٢٠١٣ ،٢٠١٣/٢٠١٢
، ١٠٠٠ ،  ﺻ ﻔﺮ:( ﺑﺘﺮآﻴ ﺰاتCCC)  ﺟ ﺰء ﻓ ﻲ اﻟﻤﻠﻴ ﻮن أو ﺑ ﺎﻟﻤﺤﻠﻮل اﻟﻤ ﺎﺋﻲ ﻟﻠ ﺴﻴﻜﻮﺳﻴﻞ١٠٠ ، ٥٠ ،ﺑﺘﺮآﻴ ﺰات ﺻ ﻔﺮ
 اﻹزهﺎر وﺟ ﻮدة اﻟﻨﺒﺎﺗ ﺎت اﻟﻨﺎﺗﺠ ﺔ، ﻣﺮﺗﻴﻦ وﺑﻔﺎﺻﻞ زﻣﻨﻲ ﺛﻼﺛﺔ اﺳﺎﺑﻴﻊ ﻓﻴﻤﺎ ﺑﻴﻨﻬﻤﺎ ﻋﻠﻰ ﻣﻈﻬﺮ اﻟﻨﻤﻮ، ﺟﺰء ﻓﻲ اﻟﻤﻠﻴﻮن٢٠٠٠
 آﺠ ﻢ ﻣ ﻦ ﻣﺨﻠ ﻮط١٫٥ ﺳ ﻢ ﻣ ﻸت ﺑﺤ ﻮاﻟﻲ١٥  ﻳﻮم ﻣﻦ هﺬا اﻟﻨﺒﺎت ﻓﻲ أﺻﺺ ﺑﻼﺳ ﺘﻴﻚ ﻗﻄﺮه ﺎ٧٥ ﻣﻦ زراﻋﺔ ﺷﺘﻼت ﻋﻤﺮهﺎ
. ﺣﺠﻤًﺎ( وﺻﻼﺣﻴﺘﻬﺎ آﻨﺒﺎﺗﺎت أﺻﺺ ﻣﻘﺰﻣﺔ١:١ اﻟﺮﻣﻞ و اﻟﻄﻤﻲ )ﺑﻨﺴﺒﺔ
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أوﺿﺤﺖ اﻟﻨﺘﺎﺋﺞ اﻟﻤﺘﺤﺼﻞ ﻋﻠﻴﻬﺎ ان ﻣﺘﻮﺳ ﻄﺎت ﺟﻤﻴ ﻊ ﻗﻴﺎﺳ ﺎت اﻟﻨﻤ ﻮ اﻟﺨ ﻀﺮي و اﻟﺠ ﺬري ﻗ ﺪ اﻧﺨﻔ ﻀﺖ ﻣﻌﻨﻮﻳ ًﺎ ﻧﺘﻴﺠ ﺔ
ﻟﻠﺮش ﺑﺎﻟﻤﺴﺘﻮﻳﺎت اﻟﻤﺨﺘﻠﻔﺔ ﻣﻦ اﻟﺒﺎآﻠﻮﺑﻴﻮﺗﺮازول أو اﻟﺴﻴﻜﻮﺳﻴﻞ .ﻟﻢ ﺗﺤﻘﻖ اﻟﻤﺴﺘﻮﻳﺎت اﻟﻤﻨﺨﻔﻀﺔ ﻣﻦ ه ﺎﺗﻴﻦ اﻟﻤ ﺎدﺗﻴﻦ إﻧﺨﻔﺎﺿ ًﺎ
ﻣﺜﺎﻟﻴًﺎ ﻓﻲ ﺣﺠﻢ اﻟﻨﺒﺎﺗﺎت اﻟﻤﻌﺎﻣﻠﺔ ،ﺣﻴﺚ أﺣﺪﺛﺘﺎ ﻓﻘﻂ إﻧﺨﻔﺎﺿًﺎ ﺗﺮاوح ﻓﻲ ﻣﻌﻈﻢ اﻟﻘﻴﺎﺳﺎت ﻣﺎ ﺑ ﻴﻦ  %٢٥-٢٠ﻣﻘﺎرﻧ ﺔ ﺑ ﺎﻟﻜﻨﺘﺮول.
أﻣﺎ اﻟﺘﺮآﻴﺰ اﻟﻤﺮﺗﻔﻊ ﻣﻦ اﻟﺴﻴﻜﻮﺳﻴﻞ ) ٢٠٠٠ﺟﺰء ﻓﻲ اﻟﻤﻠﻴﻮن( ﻓﻘﺪ أﺣﺪث إﻧﺨﻔﺎﺿًﺎ ﺷﺪﻳﺪاً ﻓ ﻲ ﺟﻤﻴ ﻊ ﻗﻴﺎﺳ ﺎت اﻟﻨﻤ ﻮ وﺻ ﻞ ﻓ ﻲ
ﻣﻌﻈﻢ اﻷﺣﻴﺎن إﻟﻰ  %٦٥أو أآﺜ ﺮ ﻣﻘﺎرﻧ ﺔ ﺑ ﺎﻟﻜﻨﺘﺮول ﻓ ﻲ آ ﻼ اﻟﻤﻮﺳ ﻤﻴﻦ .ﻟ ﺬﻟﻚ ،ﻇﻬ ﺮت اﻟﻨﺒﺎﺗ ﺎت ﻣﻨ ﻀﻐﻄﺔ ﺑ ﺸﻜﻞ زاﺋ ﺪ ﻋ ﻦ
اﻟﻤﻄﻠﻮب ،وآ ﺎن ذﻟ ﻚ ﻣ ﺼﺤﻮﺑًﺎ ﺑﺘﺠﻌ ﺪ اﻷوراق و ﺻ ﻐﺮهﺎ ﺑﻮﺿ ﻮح .ﻋﻠ ﻰ اﻟﺠﺎﻧ ﺐ اﻵﺧ ﺮ ،ﻓﻘ ﺪ أﻋﻄ ﻰ اﻟﺘﺮآﻴ ﺰ اﻟﻤﺮﺗﻔ ﻊ ﻣ ﻦ
اﻟﺒﺎآﻠﻮﺑﻴﻮﺗﺮازول ) ١٠٠ﺟﺰء ﻓﻲ اﻟﻤﻠﻴﻮن( ﻧﺒﺎﺗﺎت ذات ﺣﺠﻢ أآﺜﺮ ﻣﻼﺋﻤﺔ و ﺗﻨﺎﺳﺒًﺎ ﻣﻊ ﺣﺠﻢ اﻹﺻ ﻴﺺ اﻟﻤﻨﺰرﻋ ﺔ ﻓﻴ ﻪ وﺑ ﺪون
أي إﺿﻄﺮاﺑﺎت أو ﺗﺸﻮهﺎت .وﻟﻘﺪ ﺗﺄﺧﺮ اﻹزهﺎر ،آﻤﺎ اﻧﺨﻔﻀﺖ ﺟﻤﻴﻊ ﻗﻴﺎﺳﺎت اﻟﻨﻤﻮ اﻟﺰهﺮي اﻷﺧﺮى ﻋﻨﺪ اﻟﺮش ﺑﺎﻟﻤ ﺴﺘﻮﻳﺎت
اﻟﻤﻨﺨﻔ ﻀﺔ واﻟﻤﺮﺗﻔﻌ ﺔ ﻣ ﻦ اﻟﺒ ﺎآﻠﻮﺑﻴﻮﺗﺮازول و اﻟ ﺴﻴﻜﻮﺳﻴﻞ ﺑﻤ ﺴﺘﻮﻳﺎت ﻣﻌﻨﻮﻳ ﺔ ﻣﺨﺘﻠﻔ ﺔ ﻋﻨ ﺪ اﻟﻤﻘﺎرﻧ ﺔ ﺑ ﺎﻟﻜﻨﺘﺮول ﻓ ﻲ آ ﻼ
ي ﻣﻦ ﺗﺮآﻴ ﺰي
اﻟﻤﻮﺳﻤﻴﻦ ،ﺑﺎﺳﺘﺜﻨﺎء ﻗﻴﺎﺳﺎت ﻗﻄﺮ اﻟﻨﻮرة اﻟﺰهﺮﻳﺔ ووزﻧﻬﺎ اﻟﻄﺎزج واﻟﺠﺎف واﻟﺘﻲ زادت ﻣﻌﻨﻮﻳﺎً ﻧﺘﻴﺠﺔ ﻟﻠﺮش ﺑﺄ ٍ
اﻟﺒﺎآﻠﻮﺑﻴﻮﺗﺮازول .أﻗﺼﺮ ﺣﺎﻣﻞ ﻟﻠﻨﻮرة ﺣﻘﻘﺘﻪ ﻣﻌﺎﻣﻠﺔ اﻟﺒﺎآﻠﻮﺑﻴﻮﺗﺮازول ﺑﺘﺮآﻴﺰ  ١٠٠ﺟﺰء ﻓ ﻲ اﻟﻤﻠﻴ ﻮن ،وآ ﺎن ذﻟ ﻚ ﻣﻔﻴ ﺪًا ﻓ ﻲ
ﻣﻨﻊ اﻧﺤﻨﺎء اﻟﻨﻮرة اﻟﺰهﺮﻳ ﺔ .وه ﻲ اﺣ ﺪى اﻟﻈ ﻮاهﺮ اﻟ ﺴﻠﺒﻴﺔ ﻓ ﻲ ه ﺬا اﻟﻨﺒ ﺎت .أوﺿ ﺤﺖ اﻟﻨﺘ ﺎﺋﺞ أن ﻣﻌ ﺎﻣﻼت اﻟﺒ ﺎآﻠﻮﺑﻴﻮﺗﺮازول
أﺣ ﺪﺛﺖ زﻳ ﺎدة ﻓ ﻲ ﻣﺤﺘ ﻮى اﻷوراق ﻣ ﻦ آﻠ ﻮروﻓﻴﻠﻠﻲ أ ،ب ،اﻟ ﺴﻜﺮﻳﺎت اﻟﺬاﺋﺒ ﺔ اﻟﻜﻠﻴ ﺔ ،اﻹﻧ ﺪوﻻت واﻟﻔﻴﻨ ﻮﻻت اﻟﻜﻠﻴ ﺔ ،ﻟﻜﻨﻬ ﺎ
ﺧﻔﻀﺖ ﻣﺤﺘﻮاهﺎ ﻣﻦ اﻟﻜﺎروﺗﻴﻨﻮﻳﺪات .ﻋﻠﻰ اﻟﺠﺎﻧﺐ اﻵﺧ ﺮ ،أﺣ ﺪﺛﺖ ﻣﻌ ﺎﻣﻼت اﻟ ﺴﻴﻜﻮﺳﻴﻞ إﻧﺨﻔﺎﺿ ًﺎ ﻓ ﻲ ﻣﺤﺘ ﻮى اﻷوراق ﻣ ﻦ
آﻠﻮروﻓﻴﻠﻠﻲ أ ،ب ،اﻟﺴﻜﺮﻳﺎت اﻟﺬاﺋﺒﺔ اﻟﻜﻠﻴﺔ و اﻹﻧﺪوﻻت اﻟﻜﻠﻴﺔ ،ﻟﻜﻨﻬﺎ زادت ﻣﺤﺘﻮاهﺎ ﻣﻦ اﻟﻜﺎروﺗﻴﻨﻮﻳﺪات واﻟﻔﻴﻨﻮﻻت اﻟﻜﻠﻴﺔ.
وﻋﻠﻴﻪ ،ﻳﻤﻜﻦ اﻟﻨﺼﺢ ﺑﺮش أوراق ﺷﺘﻼت اﻟﻤﺮﺟﺮﻳﺖ ﻋﻤﺮ  ٧٥ﻳﻮم اﻟﻨﺎﻣﻴﺔ ﻓﻲ أﺻﺺ ﺑﻼﺳﺘﻴﻚ ﻗﻄﺮهﺎ ١٥ﺳﻢ و ﻣﻤﻠﻮءة
ﺑﺤﻮاﻟﻲ ١٫٥آﺠﻢ ﻣﻦ ﻣﺨﻠﻮط ﻣﺘﺴﺎوي ﻣﻦ اﻟﺮﻣﻞ واﻟﻄﻤﻲ ﺑﻤﺤﻠﻮل اﻟﺒﺎآﻠﻮﺑﻴﻮﺗﺮازول ﺑﺘﺮآﻴﺰ  ١٠٠ﺟ ﺰء ﻓ ﻲ اﻟﻤﻠﻴ ﻮن ،ﻣ ﺮﺗﻴﻦ
وﺑﻔﺎﺻﻞ ﺛﻼﺛﺔ أﺳﺎﺑﻴﻊ ﻓﻴﻤﺎ ﺑﻴﻨﻬﻤﺎ ﻟﻠﺤ ﺼﻮل ﻋﻠ ﻰ ﻧﺒﺎﺗ ﺎت أﺻ ﺺ ﻣﺰه ﺮة ،ﻋﺎﻟﻴ ﺔ اﻟﺠ ﻮدة وذات ﺣﺠ ﻢ ﻣﻨﺎﺳ ﺐ ﻳ ﺼﻠﺢ ﻟﻠﺘ ﺴﻮﻳﻖ
اﻟﺘﺠﺎري.
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