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ABSTRACT: 

Gardenia is one of the important indoor plants in the flower market. This study was conducted to 
evaluate the effect of different concentrations of cycocel (0, 1500, 3000, and 4500 ppm) on vegetative 
growth, flowering and pigments content of Gardenia jasminoides J. Ellis plant. Treatment with high 
concentrations of cycocel (4500ppm) led to a significant decrease in plant height and a reduction of 
fresh and dry weight, while it increased branching in contrast to low concentrations and control. 
Moreover, spraying with cycocel at rates of 4500 and 3000 ppm enhanced early flowering. The highest 
values of number of flowers were especially by spraying plants with 4500 ppm of cycocel, followed by 
plants treated with cycocel at a rate of 3000 ppm. Accordingly, the highest value of fresh and dry 
weights of flowers was due to treatment with cycocel moderate rate of 3000 ppm. Furthermore, the 
contents of chlorophyll and carotenoids were upgraded in plants sprayed with cycocel at all 
concentrations used. 
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INTRODUCTION 

Nowadays, the indoor plants became 
necessary to decorate and overcome serious 
problems of environmental pollution, 
particularly in the closed place or small 
apartments (Mostafa et al., 2013 and Apeda, 
2014). One of these important plants is 
Gardenia jasminoides J. Ellis (family Rubiaceae) 
which gives out a strong enticing smell and 
sweet fragrance when they are in bloom 
(Govaerts et al., 2010). The plant is native to the 
tropical and subtropical regions (Chen and 
Taylor, 2011 and Chandraju et al., 2011) and it 
is an evergreen shrub, 2–8 feet high with 
grayish bark with glossy, dark green leaves. 
The waxy, highly fragrant and white flowers 
are commonly borne singly in the leaf axes. 
Flowering start about mid-spring to mid-
summer and many species are strongly 
scented (Kobayashi and kaufman, 2006 and 
Chandraju et al., 2011). 

Today with the advancement of technology, 
controlling plant size is one of the most 
important aspects in floricultural crops which 
can be achieved genetically, environmentally, 
culturally or chemically (Cowling, 2010 and 
Gopichand et al., 2014). The use of chemical 
growth retardants is a standard practice to 
control stem elongation needed for compact 
flowering plant growth whereas gardenia 
plant is one of them (Larson,1992 and 
Baerdemaeker et al., 1994). This in turn is 
required for flower production associated with 
reducing the costs (Halevy, 1995., Rademacher, 
2000 and Latimer, 2001). On the other hand, 
global scale of flower trade requires that cut 

flowers should preserve their post-harvest 
quality life as long as possible, both during the 
market chain and at the consumer’s hand (Van 
and Han, 2011). 

The objective of the current study is to 
control gardenia height and produce higher 
quality compact potted plants by examining 
the efficiency of different rates of cycocel for 
the control of stem elongation, increasing 
branching and improve the quality of flowers. 

MATERIALS AND METHODS 

This investigation was carried out in the 
Experimental Farm of Horticultural 
Department, Faculty of Agriculture, Al- Azhar 
University, Nasr City, Cairo, Egypt, during the 
two successive seasons of 2018/2019 and 
2019/2020, respectively. 

Plant material and cultivation: 

Rooted cuttings of Gardenia jasminoides 
plants at length of about 6 cm were obtained 
from the Floramix Egypt Company for cut 
flowers, Giza, Egypt, and were prepared to be 
used in this study. The cuttings were then 
planted in Pots of 20 cm diameter full of soil 
mixture (20% perlite and 80% peat moss v/v) 
which were prepared homogeneity before 
plants cultivation. The pots were arranged into 
groups according to the number of treatments 
whereas each treatment contains 3 replicates. 
The different groups of the prepared pots were 
placed on bricks with spacing of 40 cm x 40 cm 
(density of 8 plants/m2) between both pots and 
rows. Moreover, kept inside by the greenhouse 
of 63% shading. The rooted cuttings were 
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transferred to the above prepared pots and 
were irrigated with drip irrigation with a 
frequency depending on the weather and 
plants conditions.  System of mist was used to 
relieve the high temperature and manipulate 
humidity condition inside the greenhouse to 
keep the plants grow under the suitable 
growth condition. Pinching was carried out 
after the 21st day (3 weeks) from planting.  Soil 
mixture was chemically analyzed at National 
Research Centre, Dokki, Cairo, Egypt and the 
recorded data were presented in Table (1).  
Both the temperature and humidity were 
retinted in Fig. (1 & 2). The agricultural 
procedures (e.g., fertilization, fungicide and 
insecticide) were done whenever it was 
necessary. Different rates of cycocel [2 
chloroethyl trimethyl ammonium chloride] 
were prepared at rates of 0.0, 1500, 3000 and 
4500 ppm and were applied during the 
growing stage of Gardenia jasminoides. Cycocel 
treatments were started after 5 weeks from 
cultivation of the rooted cutting (2 weeks after 
pinching). The spraying solution was added by 
using 2-liter hand pump sprayer to cover the 
entire plant completely with solution. These 
treatments were repeated seven times every 15 
days during the vegetation growth until the 
mid of October each season. Control plants 
were sprayed only with water. Afterward the 
treated plants remained without any treatment 
until the end of flowering. 

The recorded data: 

Vegetative growth:  

These measurements were recorded at 
monthly intervals started after pinching until 
the experiments were ended. 

Plant height (cm): were taken from the 
ground surface up to stem apex.  

Number of branches/plants. 

Fresh weight of plant (g/plant) was taken 
for the entire plants without roots. 

Dry weight of plant (g/plant) was 
determined by weighting samples after being 
dried in an oven at 70Co until the weight 
becomes constant (Ochoa et al., 2009). 

Flowering growth:  

The date of the first flower open (measured 
as the number of days from cultivation until 
the first flower open was noticed). 

Number of flowers/plants were recorded at 
intervals every week from the beginning of the 
first flower open until the end of the 
experiment. 

Effect of cycocel on fresh and dry weights 
of flowers/plant. 

Pigments content:  

pigments content (µg/g f.w.) were 
determined using spectrophotometry in leaf 
extracts according to the method of 
Lichtenthaler (1987). 

Statistical analysis:  

The experiment was carried out in a 
complete randomized blocks design during the 
two seasons, whereas each treatment 
contained three replicates. Data were subjected 
to Analysis of Variance (ANOVA) using 
COSTAT computer package ver. 6.4 (CoHort 
software Monterey, California, USA), and 
means were compared by analysis of variance 
values (LSD) at 0.05.  

RESULTS AND DISCUSSION 

Vegetative growth: 

Effect of cycocel on plant height (cm/plant). 

The displayed results in (Table 2) indicate 
that using of cycocel, treatments affected 
significantly plant height (cm/plant). 
Generally, plant height was decreased linearly 
in relation to the increase in concentrations of 
cycocel. The tallest plants in both seasons were 
recorded from untreated plants. Yet, it is 
evident that treating plants by different rate of 
cycocel reduced shoot elongation differently 
according to the level of treatments compared 
with the control.  Increasing the level of 
cycocel application up to 4500 ppm caused a 
remarkable decrease in plant height compared 
to the other treatments or control. The 
averages of plant heights for cycocel 
treatments were 30.40, 19.20, 17.40 and 13.50 
cm/plant by using concentrations of 0, 1500, 
3000 and 4500 ppm, respectively in the first 
season (Table 2). These results were in 
agreement with those of the second season 
(Table 2).  

The remarkable inhibition of plant height 
because of growth retardant application 
appears to be due to its effect in slowing down 
of cell division and reducing cell expansion 
(Magnitskiy et al., 2006). It has been also 
suggested that cycocel have anti-gibberellins 
dwarfing agents, which led to the deficiency of 
gibberellins and finally blocking the 
conversion of geranyl pyrophosphate to 
capably I- pyrophosphate which is the first 
step in gibberellins synthesis (Moore, 1980). 
Accordingly, the reduction in plant height 
might be due to the retardation of transverse 
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cell division, particularly in stellar cambium 
which is the zone of the meristematic activity 
at the base of the internodes (Grossman, 1990; 
Fisher et al., 1996 and Karunananda and Peiris., 
2010). These results are in harmony with those 
obtained by Karunananda and Peiris (2010) on 
Euphorbia pulcherrima and Kumar et al. (2019) 
on Nerium odorum. 

Effect of cycocel on number of branches/ 
plants. 

It is evident from data presented in Tables 
(3) that the application of cycocel caused a 
significantly increase in number of 
branches/plants comparing with control in 
both seasons. This increase was noticed 
especially at the high levels of cycocel which 
significantly induced branching. It was also 
noticed that the lowest concentrations slightly 
affected the number of branches/plants but still 
better than the control. The number of 
branches/plants was increased gradually by 
increasing the dose of cycocel from 1500 ppm 
up to 4500 ppm.  Application of cycocel at 4500 
ppm gave the highest values of number of 
branches (10.1 branches/plant) followed by 
cycocel at rate of 3000 ppm (9.6 
branches/plant) then come the low level of 
cycocel which is (9.3 branches/plant), The 
minimum number of branches was obtained 
with the untreated plants which gave (9.1 
branches/plants) in the first season (Table 
3).This trend was in the same line at the second 
season but it was of insignificant value 
between the treated plants at most cases (Table 
3). The increase in number of branches because 
of the application of growth inhibitor could be 
due to the fact that they act as anti-auxin 
which caused the inhibition in auxin activity in 
the apical bud. Thereby, they prevent the polar 
transport of auxins towards the basal nodes 
leading to the increase in branching rate (Dole 
and Wilkins, 1999; Reddy, 2005 and Vaghasia 
and Polara, 2016). In detail, promotion in the 
number of branches due to the treatments of 
growth retardants more than the untreated 
plants is mainly attributed to the inhibitory 
effect of these growth regulators on the cell 
division in the apical bud, which subsequently 
might have stopped the growth of the main 
axis and induced more laterals production 
(Benedetto and Molinari 2007 and Benjawan et 
al., 2007).Our results agree with other relative 
previous researches experimented with plant 
growth retardants e.g. Ghatas (2016) on 
Chrysanthemum frutescens and Khan et al. (2012) 
on African Marigold (Tagetes erecta L.).  

Effect of cycocel on fresh and dry weights 
(g/plant). 

From the presentation of data in Table (4) it 
appears that significant differences were 
observed among the results of fresh and dry 
weights (g/plant) during the two successive 
seasons due to application of cycocel 
treatments. There was a remarkable decrease 
in fresh and dry weights (g/plant) due to 
application of cycocel treatments in their 
various levels compared to the control.  
However, the minimum value of fresh weight 
was recorded with cycocel at rate of 4500 ppm 
(41.83 g/plant), followed by cycocel at rate 3000 
ppm which recorded 64.93 g/plant then comes 
cycocel at rate of 1500 ppm which recorded 
80.67 g/plant, while the highest value of fresh 
weight was recorded with the untreated plants 
(94.47 g/plant) in the first season Table (4). On 
the other hand, dry weights were decreased 
gradually by increasing cycocel levels. The 
lowest value of dry weight (10.76 g/plant) was 
from treatments of 4500 ppm cycocel, followed 
by cycocel at rate of 3000 ppm which 
registered (15.27 g/plant), then the least 
amount was from plants treated by cycocel at 
rate of 1500 ppm as they registered (22.75 
g/plant). In contrast, the untreated plants 
recorded the greatest dry weight of (25.02 
g/plant) in the first season Table (4). The same 
trend was noticed in the second season. The 
decrease of fresh and dry weights as a result of 
the growth retardants treatments is due to that 
growth retardants suppress stem elongation 
and reduce overall growth and shoot biomass 
accumulation (Alem, 2014). These results are in 
harmony with those obtained by Al Shaer 
(2004) on Grindelia camporum plant and Hill 
(2004) on Rudbeckia hirta. 

Flowering growth: 

Effect of cycocel on flowering start (days after 
cultivation). 

Data tabulated in Table (5) indicated that 
cycocel treatments had a significant effect on 
flowering start in G. jasminoides comparing 
with control. The effect of cycocel at its various 
levels on flowering start of G. jasminoides was 
statistically significant in the two experimental 
seasons. The earliest time to first flower open 
occurred with spraying cycocel at rates of 4500 
and 3000 ppm which recorded (291.8 and 295.2 
days). In this case days from cultivation time 
until flowering was less than the untreated 
plants by about (10.5 – 7.1 days) in the first 
season respectively (Table 5). Plants which 
were treated with cycocel at 1500 ppm begin to 
flower after (298.8 days) as they were less than 
the control plant by about (3.5 days) which 
started flowering after (302.3 days) in the 1st 
season (Table 5). This trend holds true also in 
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the second season. This earliest flowering 
which was occurred in plants by spraying of 
cycocel may be due to the potential 
improvement in carbohydrate accumulation, 
changes in morphogenesis, photosynthetic 
capacity and phytohormonal balance, as well 
as, promoting the sucrose content in leaves by 
a considerable coefficient during the full 
blossoming period (Zheng et al., 2012). Other 
researchers reveal that using cycocel led to an 
inducing of flowering start of some related 
crops e.g., Singh (2004) on rose, Dhanasekaran 
(2018) on Jasminum sambac and Alami and 
Karimi (2020) on Zinnia elegans plant. 

Effect of cycocel concentrations on the number 
of flowers /plants. 

The number of flowers as affected by CCC 
treatments were tabulated in Table (6). The 
results show that there is a significant 
difference between number of flowers due to 
application of cycocel treatments at their 
various levels.  Generally increasing cycocel 
levels resulted in a gradual increase in the 
values of flowers number, whereas the highest 
mean values of flowers number were obtained 
from spraying the plants with 4500 ppm of 
cycocel (4.10 and 5.19 flowers/plant) in the first 
and second seasons respectively. Treating 
plants with cycocel level of 3000 ppm recorded 
(3.52 and 4.25 flowers/plant), while those had 
cycocel at rate of 1500 ppm gave flowers 
number of (3.36 and 3.93 flowers/plant), then 
it, followed by untreated plants (2.45 and 2.38 
flowers/plant) in the first and second seasons 
respectively (Table 6). The increase in number 
of flowers could be due to promotion in the 
number of branches due to treatments of 
growth retardants more than the untreated 
plants (Prashanth et al., 2006 and Benedetto 
and Molinari 2007). The promotive effect of 
cycocel on number of flowers was reported 
also by Saffari et al. (2004) on Rosa damascene, 
khudus et al. (2014) on Calendula officinalis L. 
and Rajiv et al. (2018) on Nerium oleander L. 
plant. 

Effect of cycocel on fresh and dry weights of 
flowers/plant. 

The data in Table (7) clear that there is a 
remarkable difference between fresh and dry 
weights of flowers/plant due to the 
applications of cycocel on Gardenia plants 
during the 1st and 2nd seasons. Spraying of 
cycocel treatments resulted in an enhancement 
at the fresh and dry weights compared to the 
untreated plants. It was evident that the 
highest value of fresh weight was observed 
with cycocel at moderate rate of 3000 then 

come the high and low concentrations 4500 
and 1500 ppm as they recorded 3.88, 3.49 and 
3.33 g/flowers respectively in the first season, 
and (3.54, 3.32 and 3.11g/flowers), in 2nd season 
respectively (Table 7). The lowest values (3.19 
and 3.02 g/flowers) were found in control 
plants in 1st season and 2nd season, 
respectively. In addition, the dry weight takes 
the same trend as that of the fresh weight. The 
highest dry weight of flowers was recorded in 
treating with cycocel at rate of 3000, 4500 and 
1500 ppm which recorded 0.53, 0.50 and 0.44 
g/flower respectively, while the minimum 
value of dry weight of flower was obtained 
with the untreated plants as recorded 0.42 
g/flower in the 1st season g/flower. This trend 
was in the same line at the second season. The 
current results are generally in agreement with 
those of Vaghasia and Polara (2015) on 
Chrysanthemum, Sable et al., (2015) on 
gladiolus and Ghatas (2016) on Chrysanthemum 
frutescens plant. The increase in weight of 
flowers might be due to that growth retardants 
that induced the production of a greater 
number of secondary shoots at the early 
growth stage, which in turn resulted in 
accumulation of carbohydrates needed for 
proper flower bud induction Dhanasekaran, 
(2018). In addition, this finding was previously 
confirmed by (Ahmed et al., 1988, Sujatha et al., 
2002 and Zheng et al., 2012). 

Pigments content:  

The obtained data in Table (8) summarized 
the effect of cycocel on chlorophyll and 
carotenoids content in G. jasminoides leaves 
(µg/g fresh weight). Cycocel at all its levels 
enhanced the contents of chlorophyll and 
carotenoids content compared with the control 
in both seasons. Increasing cycocel rates from 
1500 up to 4500 ppm resulted in linearly 
enhancement in chlorophyll content. In the 
first season, the values were (3539.6, 3565.8 
and 3706.9 µg/g f.w.) for cycocel 
concentrations of 1500, 3000 and 4500 ppm 
respectively. The minimum values of 
chlorophyll (3427.0 µg/g f.w.) were recorded 
with control in 1st season (Table 8). Data of the 
second season were in the same direction of 
those of the first one. Many researchers stated 
that using cycocel led to an improvement in 
chlorophyll content of some crops e.g. 
Sendhilnathan et al (2016) on Catharanthus 
roseus plant and Sunayana (2017) on Tagetes 
erecta L.  

With respect to the influence of cycocel at 
different levels on carotenoids content. 
Carotenoids amounts were significantly 
increased with all levels of growth retardants. 
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The higher levels of cycocel at 4500 ppm and 
3000 ppm respectively gave the maximum 
values of carotenoids content (404.74 and 
385.37 µg/g f.w.) respectively in 1st season, but 
with the lower rate of cycocel at 1500 ppm the 
value was (377.64 µg/g f.w.) compared the 
untreated plants as recorded (369.14 µg/g f.w.) 
in 1st season (Table 8). This trend was in the 
same line at the 2nd season. These results were 
in agreement with those obtained by Kazemi et 
al. (2014) on Calendula officinalis plant and 
Taherpazir and Hashemabadi (2016) on Zinnia 
plant. The content of total chlorophyll and 
carotenoids was increased by the application 
of growth retardants that may be due to the 
elevated production of endogenous cytokinin, 
which enhances differentiation of chloroplasts, 
chlorophyll synthesis and prevents its 
degradation (Fletcher et al., 2000). In addition, 
the inhibitor effect of growth retardant tended 
to produce smaller cells and thus resulted in 
more concentrated chlorophyll content inside 
the reduced cell volume (Thakur et al., (2006). 
Furthermore, Tsegaw et al. (2005) suggested 
that higher pigment content in leaves was due 
to enhancement of chlorophyll synthesis by 
growth retardant application and for more 
densely spaced chloroplasts per leaf area unit. 
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Table 1: Physical and chemical properties of the experimental soil. 
Items 1st season 2nd season 

Organic matter (%) 48.0 46.3 
Calcium carbonate CaCO3 (%) 0.2 0.2 

PH 4.50 4.40 
EC. ds/m 76.0 74.3 

SAR 0.7 0.6 

Soluble ions 
(meq/l, soil paste) 

Anions 

Cl- 3.8 3.6 
CO3- 0.0 0.0 

HCO3- 1.0 1.0 
SO4- 8.2 8.0 

Cations 

Ca++ 6.0 6.1 
Mg++ 4.0 4.1 
Na+ 2.1 2.0 
K + 0.9 1.0 

Available Macronutrients 
(mg/kg soil) 

N 3.60 3.46 
P 46.3 47.4 
K 431.1 436.6 

Available Micronutrients 
mg/kg soil) 

Fe 7863 7768 
Zn 963.5 956.3 
Mn 318 320 
Cu 101 95.6 

Source: Central Laboratory for Agricultural Climate. (CLAC) Cairo, Egypt. 
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Table 2: Effect of cycocel concentrations on the monthly averages of plant height of Gardenia 
jasminoides during seasons of 2018/2019 and 2019/2020. 

Average plant height (cm/plant) 

1st season 

Treatments Concentrations July Aug Sept Oct Nov Dec Jan Feb Mar Apr May Jun Mean 

Control 0.0 ppm 7.4 9.8 13.5 19.5 24.4 29.1 35.7 40.7 42.3 44.6 47.4 50.3 30.4 

Cycocel 
1500 ppm 7.8 9.6 12.6 15.6 18.5 19.9 21.0 21.7 22.8 24.1 27.4 29.2 19.2 

3000 ppm 7.3 9.4 12.1 13.9 15.4 17.8 18.7 19.9 20.5 22.5 24.4 26.3 17.4 
4500 ppm 7.1 9.0 11.4 12.7 13.3 13.9 14.5 15.1 15.3 16.0 16.5 16.9 13.5 

LSD 0.05 0.80 1.14 0.97 1.05 1.04 1.26 3.11 4.17 4.14 3.44 4.53 2.59  

2nd season 

Treatments Concentrations July Aug Sept Oct Nov Dec Jan Feb Mar Apr May Jun Mean 

Control 0.0 ppm 7.1 8.5 12.9 17.1 19.9 22.5 27.2 33.0 38.6 42.6 47.4 52.6 27.4 

Cycocel 

1500 ppm 7.1 8.2 11.0 13.9 16.1 18.8 21.4 23.5 25.5 28.7 31.5 32.1 19.8 

3000 ppm 7.2 7.7 9.9 12.4 15.1 17.3 19.5 21.0 22.8 25.1 27.9 29.6 18.0 

4500 ppm 7.2 7.6 9.4 11.6 12.7 13.7 15.4 17.3 18.6 20.2 22.6 24.4 15.1 

LSD 0.05 0.31 0.46 0.44 0.97 1.22 0.79 0.77 1.96 0.87 1.19 1.56 2.51  

Table 3: Effect of cycocel concentrations on the monthly averages of the branch number of Gardenia 
jasminoides during seasons of 2018/2019 and 2019/2020. 

Average branch number/plant 
1st season 

Treatments Concentrations July Aug Sept Oct Nov Dec Jan Feb Mar Apr May Jun Mean 

Control 0.0 ppm - 5.5 6.0 6.7 7.0 7.8 8.4 10.2 11.1 11.7 12.4 13.2 9.1 

Cycocel 
1500 ppm - 5.4 6.2 6.9 7.5 8.3 8.9 10.3 10.8 11.9 12.7 13.4 9.3 
3000 ppm - 5.6 6.3 7.1 8.1 8.7 9.2 11.0 11.3 12.1 12.8 13.3 9.6 
4500 ppm - 5.5 6.5 7.3 9.2 9.6 10.1 11.5 11.8 12.6 13.2 14.0 10.1 

LSD 0.05 - 0.56 0.50 0.67 0.70 0.82 0.66 0.54 1.00 0.81 0.97 0.87  

2nd season 

Treatments Concentrations July Aug Sept Oct Nov Dec Jan Feb Mar Apr May Jun Mean 

Control 0.0 ppm - 5.5 5.5 6.4 6.9 7.4 8.2 8.7 9.1 10.2 12.3 12.6 8.4 

Cycocel 
1500 ppm - 5.4 6.4 6.8 7.3 7.7 8.4 9.1 9.4 10.4 12.6 13.1 8.8 
3000 ppm - 5.5 6.5 7.1 7.6 8.0 8.8 9.4 10.3 11.2 13.2 13.3 9.2 
4500 ppm - 5.8 6.8 7.5 8.2 8.8 9.4 9.8 10.5 11.7 14.3 14.7 9.8 

LSD 0.05 - 0.19 0.51 0.30 0.52 0.56 0.42 0.54 0.87 0.53 0.98 0.75  

Table 4: Effect of cycocel concentrations on the fresh and dry weights g/plant of Gardenia jasminoides 
during seasons of 2018/2019 and 2019/2020. 

Fresh and dry weights (g/plant) 

Treatments Concentrations 

1st season (2018/2019) 2nd season (2019/2020) 
Fresh 

weight/g 
Dry weight 

Fresh 
weight 

Dry weight 

Control 0.0 ppm 94.47 25.02 92.83 23.70 

Cycocel 
1500 ppm 80.67 22.75 70.18 19.24 
3000 ppm 64.93 15.27 66.52 16.79 
4500 ppm 41.83 10.76 40.18 10.18 

LSD 0.05 11.69 2.89 6.28 2.12 
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Table 5: Effect of cycocel concentrations of flowering start (days after cultivation) of Gardenia 
jasminoides during seasons of 2018/2019 and 2019/2020. 

Treatments Concentrations 
1st season 

(2018/2019) 
2nd season 

(2019/2020) 

Control 0.0 ppm 302.3 304.5 

Cycocel 

1500 ppm 298.8 303.9 

3000 ppm 295.2 300.6 

4500 ppm 291.8 295.7 

LSD 0.05 4.41 4.09 

Table 6: Effect of cycocel concentrations on the flower number of Gardenia jasminoides during seasons 
of 2018/2019 and 2019/2020. 

Flower number /plant 
1st season 

Treatments 
Dates 

Concentrations 
22 Apr 29 Apr 6 May 13 May 20 May 27 May Means 

Control 0.0 ppm 0.00 2.50 3.50 4.17 2.67 1.89 2.45 

Cycocel 
1500 ppm 1.00 4.89 6.25 5.22 1.78 1.00 3.36 
3000 ppm 1.28 5.31 6.33 5.33 1.72 1.17 3.52 
4500 ppm 2.28 7.17 6.86 5.61 1.67 1.00 4.10 

LSD 0.05 0.34 1.89 1.79 1.64 0.75 0.33  
2nd season 

Treatments 
Dates 

Concentrations 
22 Apr 29 Apr 6 May 13 May 20 May 27 May Means 

Control 0.0 ppm 0.00 2.11 3.33 3.92 3.00 1.89 2.38 

Cycocel 
1500 ppm 1.89 5.42 6.33 5.67 2.58 1.67 3.93 
3000 ppm 2.28 6.50 6.42 5.92 2.92 1.50 4.25 
4500 ppm 2.72 8.83 8.42 6.25 3.08 1.83 5.19 

LSD 0.05 0.19 0.86 0.66 0.67 0.62 0.63  

Table 7: Effect of cycocel concentrations on fresh and dry weights of flowers/plant of Gardenia 
jasminoides during seasons of 2018/2019 and 2019/2020. 

Fresh and dry weights of flowers (g/plant) 

Treatments Concentrations 
1st season (2018/2019) 2nd season (2019/2020) 

Fresh weight/g Dry weight Fresh weight Dry weight 
Control 0.0 ppm 3.19 0.42 3.02 0.41 

Cycocel 

1500 ppm 3.33 0.44 3.11 0.44 
3000 ppm 3.88 0.53 3.54 0.50 

4500 ppm 3.49 0.50 3.32 0.45 

LSD 0.05 1.07 0.11 0.82 0.03 

Table 8: Effect of cycocel concentrations on chlorophyll and carotenoids content in leaves of Gardenia 
jasminoides during 2018/2019 and 2019/2020 seasons. 

Chlorophyll and carotenoids content (µg/g fresh weight) 

Treatments Concentrations 
1st season (2018/2019) 2nd season (2019/2020) 

Total chlorophyll Carotenoids Total chlorophyll Carotenoids 
Control 0.0 ppm 3427.0 369.14 3441.3 332.5 

Cycocel 

1500 ppm 3539.6 377.64 3566.9 359.9 

3000 ppm 3565.8 385.37 3636.5 395.3 

4500 ppm 3706.9 404.74 3702.4 403.6 

LSD 0.05 85.77 7.21 64.56 7.71 
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Figure 1: The climatic of temperature during the growing seasons of Gardenia jasminoides during 
2018/2019 and 2019/ 2020 seasons. 

 
Figure 2: The climatic of humidity during the growing seasons of Gardenia jasminoides during 
2018/2019 and 2019/ 2020 seasons. 
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