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Abstract 
This experiment was conducted in the Department of Horticulture and 

Landscape design, College of Agriculture and Forestry, University of Mosul, 

during the period from October 2017 to May 2018, on the garland 

chrysanthemum plants Chrysanthemum coronarium L., to produce as flowering 

pot plants, by studying effect of two factors, first: pinching once or twice as 

well as non-pinching, and the second: paclobutrazol at concentrations: 0, 10 and 

20 mg.l-1 sprayed twice until wet. Factorial experiment in Randomized 

Complete Block Design was used in this study, with three replicate and 12 

plants for treatment. The results indicated that twice pinching gave a significant 

reduction in the plant height, the inflorescence diameter, the plant dry weight 

and the seeds weight (100 seeds). But increased the branches number, 

chlorophyll intensity in the leaf, the period from planting to inflorescence bud 

formation, the period to opening 50% of inflorescences, and the total number of 

inflorescences, the plant aesthetic value (degree) and the plant aesthetic period. 

On other hand, spraying plants with paclobutrazol at 20 mg l-1 caused a 

significant decreased in plant height and the plant dry weight, but increased 

chlorophyll intensity in the leaf, the plant aesthetic value, and the plant 

aesthetic period. In general, plants which twice pinching and sprayed with 

paclobutrazol at a concentration 20 mg.l-1 significantly reduced the plant height 

21.76 cm, the inflorescence diameter 42.03 mm, the plant dry weight 48.73 gm 

and the seeds weight, but increased the branches number 30.77 branches.plant-1 

chlorophyll intensity in the leaf 30.96 SPAD, the period from planting to 

inflorescence bud formation 111.00 day, the period to opening 50% of 

inflorescences 27 march, the total number of inflorescences 85.16 inflo.plant-1, 

the plant aesthetic value 8.66 degree, and the plant aesthetic period.  

Key Words: Garland chrysanthemum, Chrysanthemum coronarium, 

Paclobutrazol, Pinching, Pot Plant. 

Introduction: 
The garland chrysanthemum or annual chrysanthemum botanically known as (Chrysanthemum 

coronarium L.) belongs to the family Asteraceae, also referred as Leucanthemum coronarium or 

Glebionis coronoria (Grahamrice, 1999 and Kumar, 2005), a plant with dense vegetative growth spread 

throughout the Mediterranean region to Europe, (Donia et al., 2014), height up to 100 cm, stem 
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branched, the leaves are thick, reciprocal and bipinnately lobed.  It has yellow or white ray florets and 

black color disc florets grouped in small flower heads. The plant is of economic importance on account 

of their varied uses such as it used as a cut flower and has many medicinal and nutritional purposes 

(Takia et al., 2013; Airadevi, 2014). 
Pinching can be defined as a removal of part of the stem including the shoot tip in order to reduce the 

height of the plant and encourage lateral branching (Bubenheim and Lewis, 1986). While Bose (1989) 

stated that pinching leads to delayed flowering in the chrysanthemum, as well as its effect on the 

branch’s length. It is preferable to pinch the small plants when 10 cm height to encourage production 

side branches, and then pinched these branches when reached 10 cm in length (Sultan et al., 1992). 

Singh and Baboo (2003) reported that Chrysanthemum height was at minimum value when the plants 

were pinched after 30 days from planting, but the largest diameter of the stem and the largest number 

of leaves per plant when pinched after 20 days from planting. While Madhumita and Pal (2008) 

reported that the largest leaf area was recorded when the Chrysanthemum plants were grown on single 

stem and not pinched. Al- Atrakchii et al., (2010) studied the effect of pinching on Zinnia elegans 

plants, they found a significant increase in branches number/plant and reached a maximum value of 

26.41 branches when pinched twice compared to 20.41 branches for the control treatment. It also 

reduced plant height, especially when pinched twice which reached 60.60 cm compared to 66.91 cm for 

the control, and that reduction was significant. Pinching was significantly increased the inflorescence 

diameter. Sharaf-Eldin et al., (2017) stated when Zinnia elegans pinched, the plant height was reduced 

significantly to 67.42 cm compared to 83.25 cm for control treatment, and also increased significantly 

the branches number, the dry weight of the vegetative growth and inflorescence diameter. 
Studies indicated to several effects of the growth retardant paclobutrazol on ornamental plants, 

including the Chrysanthemum coronarium. Dorajeerao (2010) reported that the treatment of 

paclobutrazol with different concentrations of 40, 60 or 80 mg.l-1 resulted in increasing the branches 

number per plants, period to opening 50% of inflorescences, inflorescence number per plant, weight of 

dry matter of vegetative growth and reduce plant height significantly. Biswas et al., (2018) found when 

sprayed Viola x wittrockiana plants with paclobutrazol at concentrations of 2.5 and 5 mg.l-1 as well as a 

control treatment, that using the concentration 5 mg.l-1 resulted in a significant reduction in plant height 

which reached 6.60 cm. It is also reduced the inflorescence diameter at concentration above to 7.00 cm, 

as well as increased in the branches number per plant. 

Due to the importance of the plant in terms of aesthetic value and being one of the important plants 

used to be planted in the gardens in Iraq. This experiment was conducted to study the effect of pinching 

and paclobutrazol on the characteristics of vegetative growth and flowering with a view to producing 

flowering pot plants for use in the external and internal design works. 
 

Materials and Methods: 

The experiment was carried out at Department of Horticulture and Landscape design, College of 

Agriculture and Forestry, University of Mosul, Iraq, during the period from November 2017 to May 

2018, on the Chrysanthemum coronarium L., where seedlings were transplanted in 25 cm diameter of a 

plastic pots contain an agricultural medium consisting of 1 part of river soil: 1 part organic fertilizer: 1 

part river sand (volume ratio), the plants pinched the main stem when 13-15 cm height, and after the 

growth of lateral branches reached to 10-12 cm, as well as control plants left to grow naturally without 

pinching. The plants sprayed twice to wet with paclobutrazol at concentrations of: 0, 10 and 20 mg.l-1, 

first spray: two weeks after the second pinching, and the second spray: fifteen days after the first 

spraying. Factorial experiment in Randomized Complete Block Design was used in this study, with 

three replicates and 12 plants for each treatment (AL-Rawi and Khalaf-Allah, 2000). All plants were 

given 100 ml.pot-1 of solution to 150 mg N.l-1 of 46% urea fertilizer in 4 batches. 

Characters studied: plant height (cm), branches number per plant, chlorophyll intensity in the leaf by 

SPAD meter, plant dry weight (g), the period from planting to inflorescence bud formation (day) (when 
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the size of bud as chickpea seed size), the period to opening 50% of inflorescences (day) (Calculated by 

the day then modified to date), inflorescence diameter (mm), the total number of inflorescence per 

plant, the plant aesthetic value (on scale 1-10 degree), the plant aesthetic period and the seeds weight 

(100 seeds) (g). The data were analyzed statistically using SAS program (1996), and the averages were 

compared by Duncan multiple test at 5% probability level (AL-Rawi and Khalaf-Allah, 2000). 

Results and discussion: 

Plant height (cm): The data in Table (1) indicates that the treatment twice pinching reduced plant 

height significantly to 29.86 cm compared to 41.85 cm for the non-pinched plants. Plants treated with 

paclobutrazol significantly reduced the value of this trait to the lowest value 24.42 cm when spraying 

with 20 mg.l-1 paclobutrazol.  

The results of the interaction between the pinching and treatment with paclobutrazol indicate that the 

lowest value of plant height was recorded when twice pinching interacted with 20 mg.l-1 paclobutrazol, 

which record the lowest value 21.76 cm compared with 61.76 cm for control. 
Table 1. Effect of pinching, spraying with paclobutrazol and their interaction on plant height (cm) of 

Chrysanthemum coronarium L . 

Pinching 
paclobutrazol (mg.l-1) 

Mean 
0 10 20 

non-pinching 61.76 a 37.15 c 26.66 d 41.85 a 

pinching once 53.19 b 36.14 c 24.85 d 38.06 a 

twice pinching 39.49 c 28.34 d 21.76 d 29.86 c 

Mean 51.48 a 33.87 b 24.42 c  
Means with same letter for each factor and interaction are not significantly different at 5% level based on Duncan's 

Multiple Range Test. 
 

Branches number per plant: It is noticed from the results in Table (2) that the twice pinching led to a 

significant increase in the branches number amounted to 28.81 branches.plant-1. 

The results of the interaction between the factors studied indicated that the highest values of the 

branches number were at twice pinching of the plants interact with the paclobutrazol sprayed at a 

concentration of 20 mg.l-1 reached to 30.77 branches.plant-1, while this value declined to 20 

branches.plant-1 when non pinching and spraying with paclobutrazol. 
 

 

Table 2. Effect of pinching, spraying with paclobutrazol and their interaction on branches number per 

plant of Chrysanthemum coronarium L. 

Pinching 
Paclobutrazol (mg.l-1) 

Mean 
0 10 20 

non-pinching 20.00 c 24.88 a-c 22.77 bc 22.55 b 

pinching once 23.55 bc 25.33 a-c 27.66 ab 25.51 ab 

twice pinching 27.22 ab 28.44 ab 30.77 a 28.81 a 

Mean 23.59 a 26.21 a 27.06 a  

Means with same letter for each factor and interaction are not significantly different at 5% level based on Duncan's 

Multiple Range Test. 
 

Chlorophyll intensity (SPAD): The data in Table (3) indicated that the pinching led to a significant 

increase in the values of this characteristic, reaching 25.68 SPAD when plant pinching twice, on the 

other hand, increased concentrations of paclobutrazol resulted in a more direct increase in chlorophyll 

intensity. Spraying at a concentration of 20 mg.l-1  paclobutrazol resulted to obtain a highest significant 

value of chlorophyll intensity 27.66 SPAD.  

From the interaction data, the highest significant value 30.96 SPAD was observed when the plants were 

pinched twice and sprayed with a paclobutrazol at a concentration of 20 mg.l-1. 
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Table 3. Effect of pinching, spraying with paclobutrazol and their interaction on the chlorophyll intensity 

(SPAD) of Chrysanthemum coronarium L. 

Pinching 
paclobutrazol (mg.l-1) 

Mean 
0 10 20 

non-pinching 19.46 cd 19.66 cd 28.66 ab 22.59 ab 

pinching once 14.70 d 21.93 b-d 23.36 a-d 19.99 b 

twice pinching 20.26 cd 25.83 a-c 30.96  a 25.68  a 

Mean 18.14 b 22.47  b 27.66 a  

Means with same letter for each factor and interaction are not significantly different at 5% level based on Duncan's 

Multiple Range Test. 

Plant dry weight (g): The results in Table (4) indicated that the dry weight of non-pinched plants were 

significantly higher 73.15 g compared to 61.05 and 60.68 g for plants pinched once and twice 

respectively. On the other hand, spraying with paclobutrazol at a concentrations of 10 and 20 mg.l-1 

resulted a significant decrease in plant dry weight of 66.15 and 53.86 g respectively compared with 

control. 

The interaction data indicated that the highest value for the plant dry weight was 89.78 g for non-

pinching plants interact without spraying with paclobutrazol, while the lowest value 48.73 g was record 

in the plants pinched twice and sprayed with paclobutrazol at a concentration of 20 mg.l-1. 
 

Table 4. Effect of pinching, spraying with paclobutrazol and their interaction on plant dry weight (g) of 

Chrysanthemum coronarium L. 
Pinching 

paclobutrazol (mg.l-1) 
Mean 

0 10 20 

non-pinching 89.78  a 69.65  b 60.03  cd 73.15  a 

pinching once 65.77 bc 64.58 bc 52.82 de 61.05  b  

twice pinching 69.08  b 64.23  bc 48.73  e 60.68  b 

Mean 74.87   a 66.15  b 53.86  c  

Means with same letter for each factor and interaction are not significantly different at 5% level based on Duncan's 

Multiple Range Test. 

The period from planting to inflorescence bud formation (day): The results of the statistical 

analysis in Table (5) showed that the non-pinched plants led to significantly early emergence of the 

inflorescence bud which happens after 102.60 days from planting compared to 107.80 and 112.71 days 

for plants pinched once and twice respectively. 

In general, non-pinched plants whether treated with paclobutrazol or not, recorded the lowest 

significant values for the period from planting to inflorescence bud formation, and reached between 

102.08- 103.08 days compared to 114.25 days when non pinching or spraying with paclobutrazol. 
Table 5. Effect of the pinching, spraying with paclobutrazol and their interaction on the period from 

planting to inflorescence bud formation (day) of the Chrysanthemum coronarium L.. 
Pinching 

paclobutrazol (mg.l-1) 
Mean 

0 10 20 

non-pinching 102.08 c 103.08  c 102.66  c 102.60  c 

pinching once 106.66  bc 109.75  ab 107.00  bc 107.80  b 

twice pinching 114.25 a 112.91 a 111.00 ab 112.71  a 

Mean 107.66 a 108.57 a 106.88 a  

Means with same letter for each factor and interaction are not significantly different at 5% level based on Duncan's 

Multiple Rang Test. 

The period to opening 50% of inflorescences (day): Table (6) shows that the plants pinched twice 

had the longest period to opening 50% inflorescence which delayed to 27th March, while the non-

pinched plants significantly hurry in flowering on 17th March.  
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The Data from the interaction of the factors under study showed that the non-pinching plants and not 

sprayed with paclobutrazol had 50% flowering at 13rd March compared to 27th March, and when plants 

twice pinched interact with paclobutrazol at a concentration of 20 mg.l-1. 
Table (6): Effect of pinching, spraying with paclobutrazol and their interaction on the period to opening 

50% of inflorescences (day) of the Chrysanthemum coronarium L. 
Pinching 

paclobutrazol (mg.l-1) 
Mean 

0 10 20 

non-pinching 13 march d 19 march c 19 march c 17 march c 

pinching once 20 march c 20 march c 21march bc 20 march b 

twice pinching 26 march ab 26 march ab 27 march a 27 march a  

Mean 20 march a 22 march a 22 march a  
Means with same letter for each factor and interaction are not significantly different at 5% level based on Duncan's 

Multiple Range Test. 

Inflorescence diameter (mm): It is noticed from the data in Table (7) that the pinching reduced the 

inflorescence diameter to 49.70 and 45.48 mm for the plants pinched once or twice respectively, while 

the largest value was recorded (55.94) mm in non-pinching plants. 

The results of the interactions between the factors studied showed that the highest values of the 

inflorescence diameter were 56.65 and 59.02 mm for the non-pinched plants which were not sprayed 

with paclobutrazol as well as non-pinched and treated with a concentration of 20 mg.l-1 paclobutrazol 

respectively, while the lowest value was 42.03 mm for the inflorescence of plants pinched twice and 

treated with concentration of 20 mg.l-1 paclobutrazol. 
Table 7. Effect of pinching, spraying with paclobutrazol and their interaction on the inflorescence 

diameter (mm) of the Chrysanthemum coronarium L. 
Pinching 

paclobutrazol (mg.l-1) 
Mean 

0 10 20 

non-pinching 56.65 a 52.15 ab 59.02 a 55.94 a 

pinching once 50.79 a-c 52.19  ab 46.14  bc 49.70 b 

twice pinching 43.72  bc 50.69 a-c 42.03  c 45.48  b 

Mean 50.38 a 51.67  a 49.06  a  
Means with same letter for each factor and interaction are not significantly different at 5% level based on Duncan's 

Multiple Rang Test. 
 

Total number of inflorescence per plant: The data in Table (8) indicated that the number of 

inflorescences increased significantly when the plants were pinching and reached a maximum of 78.94 

inflorescence.plant-1. But when the plants pinched twice as opposed to 62.02 inflorescence.plant-1 when 

not pinching.  

The results of the interaction between the pinching and concentrations of paclobutrazol showed that the 

largest number of inflorescences amounted to 85.16 inflorescence.plant-1 when the plants pinched twice 

and treated with paclobutrazol at a concentration of 20 mg.l-1, while this value was reduced to a 

minimum of 59.21 inflorescence.plant-1 when plants were not pinched and not sprayed with 

paclobutrazol. 
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Table 8. Effect of pinching, spraying with paclobutrazol and their Interaction on total number of 

inflorescence per plant Chrysanthemum coronarium L. 
Pinching 

paclobutrazol (mg.l-1) 
Mean 

0 10 20 

non-pinching 59.21 d 64.77 b-d 62.08 cd 62.02 b 

pinching once 64.77 b-d 67.66 b-d 67.83 b-d 66.75 b 

twice pinching 74.99 a-c 76.66 a-b 85.16 a 78.93 a 

Effect paclobutrazol 66.32 a 69.69 a 71.69 a  

Means with same letter for each factor and interaction are not significantly different at 5% level based on Duncan's 

Multiple Range Test. 
 

The plant aesthetic value (degree): The results in Table (9) indicated that the twice pinching plants 

resulted in a significant increase in the plant aesthetic value of 7.27 degrees. Spraying plants with the 

two concentrations of paclobutrazol led to a significantly increased the plant aesthetic value to 7.35 and 

8.13 degrees respectively.  

The highest plant aesthetic value was recorded when the plants twice pinched in combination with 

spraying of paclobutrazol at a concentration of 20 mg.l-1 and reached 8.66 degrees. 
 

The plant aesthetic period (day): The data in Table (10) showed that the pinching plants increased the 

plant aesthetic period. At the same time the non-pinched plants recorded the lowest value for the plant 

aesthetic period which reached 27.73 days. Treatment with paclobutrazol at a concentration of 20 mg.l-

1 increased significantly aesthetic period up to 34.10 days compared with 26.49 days for control.  

The interaction data showed that the plants twice pinched and sprayed with paclobutrazol at a 

concentration of 20 mg.l-1 gave the highest value of the plant aesthetic period 38.08 days, while non-

pinching plants and not sprayed with paclobutrazol recorded significantly the lowest value of 24.22 

days. 
Table (9): Effect of pinching, spraying with paclobutrazol and their interaction on the plant aesthetic 

value (degree) of the Chrysanthemum coronarium L. 
Pinching 

paclobutrazol (mg.l-1) 
Mean 

0 10 20 

non-pinching 4.00 e 6.91 c 7.58 bc 6.16 b 

pinching once 4.33 e 7.50 bc 8.16 ab 6.66 b 

twice pinching 5.50 d 7.66 a-c 8.66 a 7.27 a 

Mean 4.61 c 7.35 b 8.13 a  
Means with same letter for each factor and interaction are not significantly different at 5% level based on Duncan's 

Multiple Range Test. 
 

Table 10. Effect of pinching, spraying with paclobutrazol and their interaction on the plant aesthetic 

period (day) of Chrysanthemum coronarium L. 
Pinching 

paclobutrazol (mg.l-1) 
Mean 

0 10 20 

non-pinching 24.22 e 27.24 de 31.75 bc 27.73 b 

pinching once 27.50 c-e 27.08 de 32.33 b 28.97 b 

twice pinching 527.7  c-e 30.83 b-d 38.24 a 32.27 a 

Mean 26.49 b 28.38 b 34.10 a  
Means with same letter for each factor and interaction are not significantly different at 5% level based on Duncan's 

Multiple Range Test. 
 

 

The seeds weight (100 seeds) (g): The results in Table (11) indicated that the seeds weight obtained 

from plants that were non pinching was significantly higher and reaches 0.299 g versus 0.264 and 

0.247 g for plants pinched once and twice respectively. Spraying plants with paclobutrazol at a 

concentration of 20 mg.l-1 increased this trait significantly to 0.281 g versus 0.265 g for control 

treatment.  
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It is noticed from the data of interaction that the largest significant value was 0.359 g which recorded 

when the plants was not pinching and spraying at a concentration of 20 mg.l-1 paclobutrazol. 
 
 

Table 11. Effect of pinching, spraying with paclobutrazol and their interaction on the seeds weight (100 

seeds) (g) of the Chrysanthemum coronarium L. 
Pinching 

paclobutrazol (mg.l-1) 
Mean 

0 10 20 

non-pinching 0.259 cd 0.280 b 0.359 a 0.299 a 

pinching once 0.261 c 0.286 b 0.246 de 0.264 b 

twice pinching 0.277 b 0.227 f 0.238 ef 0.247 c 

Mean 0.265 b  0.264 b 0.281 a   

Means with same letter for each factor and interaction are not significantly different at 5% level based on Duncan's 

Multiple Range Test. 

The data in Table (1) indicated that twice pinching reduced the height of the plant, many studies have 

indicated that the pinching leads to reduction in plant height (Jhon and Paul, 1995; Garner et al., 1997; 

Dorajeerao and Mokashi, 2012), this result may be explained by the fact that the repetition of the 

pinching has led to a significant increase in the number of lateral branches (Table 2) which supported 

by Al- atrakchii et al., (2010),  who confirmed a significant increase of lateral branchs with the 

decrease in plant height. The significant increase in the number of branches by pinching can be 

explained by the physiological role of pinching in breaking the apical dominance, which according to 

one assumption involves the production of auxin in the shoot tip by its removal, which by its 

downward movement (basipetal) prevents the growth of lateral buds below the apical bud, or because 

of the presence of high concentration of auxin in the shoot tip which works as a sink to attract food to 

it, and the side buds are starved and stop growing. In addition, removal of the shoot tip will lead to an 

imbalance in the concentration of cytokinin to the auxin, which will be significantly less concentrated 

than cytokinin, allowing lateral buds to grow (Hopkins and Huner, 2008). Munir and Naz (2006) and 

Mutlu and Agan (2015) confirmed that pinching is a practice of removing apical dominance and thus 

encouraging the growth of lateral branches. These results in a largest number of inflorescences which 

makes the shape of the plant in the pot desirable because the plant is more compact and attractive. 

Pinching twice times caused an increase the intensity of chlorophyll in the leaves, Hopkins and Huner 

(2008) reported that as a result of the shoot tip removal, the concentration of cytokinin in the plant 

increased, which reduced the destruction of chlorophyll as well as increased synthesis and 

differentiation of chloroplasts (Horgan, 1984). It is noticed from Table (5) that the duration from 

planting to inflorescence bud formation is increased with increasing the number of pinching, which was 

at maximum when the pinching was twice. This result may be explained by Wainwright and Irwin 

(1987) who mentioned that pinching pushes the plant back to the juvenile phase for longer period 

compared with non-pinched that caused a delayed in flowering, especially the concentration of 

cytokinin in the plant which will be increased with pinching the shoot tip. Munir and Naz (2006) 

concluded that when a plant produces a large number of branches and a large leaves area, the plant 

takes longer period to flower because the depletion of processed food in the growing branches, this is 

supported by Singh (2006) in his study of the Antirrhinum. Once or twice pinching significantly 

reduced the diameter of the inflorescence compared to the control treatment. This may be explained by 

the increase in the number of flowering branches on the pinched plants and competition on processed 

food in the plant, this is supported by Munier and Naz (2006), who noted that pinching promotes the 

distribution of metabolic products among many growth points rather than one location. It is noticed 

from the data in Table (7) that twice pinching increased the total number of shoots per plant, which 

may be due to the increase in the number of branches per plant. This result may be explained in the 

interpretation of the increase in the number of branches. 
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The results in Table (1) indicated that the treatment with paclobutrazol led to a reduction of plant 

height, especially when the high concentration of 20 mg.l-1 , This result can be explained by the role of 

paclobutrazol in reducing the length of the internode without affecting the number of nodes on stem. 

Purohit (1986) and Laermann et al., (1992) supported their study on geranium. Dorajeerao (2010) 

pointed out that this is due to the role of anti-gibberellin, which leads to a reduce in the size of cells and 

elongation of the cells of the shoot tip because it affects the area of the sub-apical meristem and thus 

reduces the length of branches with the promotion of activity of lateral branches which leads to 

increase the number, even when the plant is short. This is confirmed by the results in Table (2). It is 

noticed from the interaction data that the number of branches per plant increased by 30.77 branches 

when pinching twice with high concentration of paclobutrazol. The spraying with paclobutrazol 

significantly increased the chlorophyll intensity in the leaves, and this result may explain according to 

Sebastian et al., (2002) who mentioned that the inhibitors of biosynthesis of gibberellic acid increase 

the content of carnation flower tissue from cytokinin. Visser et al., (1992) commented that treating 

plants with cytokinin or similar substances gave similar effects, such as stimulating chlorophyll 

synthesis and retarding senescence, and that paclobutrazol stimulates physiological effects that may be 

associated with increased cytokinin synthesis or prevent its destruction. This is supported by Zhu et al., 

(2004) in their study on apple seedlings.  

The data in Tables 8, 9, and 10 indicated that the period to opening 50% of inflorescences, the aesthetic 

value and the aesthetic period had increased significantly with the paclobutrazol treatment. These 

results may be consistent with Holcomb and Gohn (1995) and Taychasinpitak and Manochai (2003) 

who stated that paclobutrazol retarded plant growth, especially in the early stages of plant life, as well 

as that paclobutrazol depends on the impact on many factors, including: type, class and concentration 

used and the method and time of addition and the part of the lab. 

Conclusion: 

Based on the result of the present study it was concluded that to produce Chrysanthemum coronarium 

as a pot plants, it should be twice pinched and sprayed with paclobutrazol at a concentration of 20 mg.l-

1 which significantly reduced te plant height, the inflorescence diameter, but increased the branches 

number, period from planting to inflorescence bud formation, the plants at 50% flowering was on 27th 

march, the total number of inflorescences, the plant aesthetic value and the plant aesthetic period. 
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 القرط والباكلوبترازول في نمو وإزهار نبات الداؤودي الحولي )الشتوي(تأثير 
 Chrysanthemum coronarium L. 

 (1*)حمدأابتسام اسماعيل 

 .العراق ،جامعة الموصل ،كلية الزراعة والغابات ،قسم البستنة وهندسة الحدائق(. 1)
 (.ebtisamesmaael@gmail.commail: -Eد اإللكتروني: ي)*للمراسلة: ابتسام اسماعيل أحمد. البر 

 08/01/2019تاريخ القبول:    30/11/2018تاريخ االستالم: 

لملخصا  
نفذت التجربة في حقل نباتات الزينة، التابع لقسم البستنة وهندسة الحدائق/ كلية الزراعة والغابات/ جامعة 

 Garlandعلى نباتات الداؤودي  ،2018ولغاية أيار  2017المدة من تشرين األول الموصل، خالل 

chrysanthemum (Chrysanthemum coronarium L.)،  ،بهدف إنتاج نباتات أصص مزهرة
جراء القرط، والثاني: إوذلك بدراسة تأثير عاملين األول: القرط لمرة واحدة ومرتين فضاًل عن عدم 

التجربة العاملية بتصميم  تذنف .، رشتان حتى البلل1-لتر.ملغم 20و 10كيز: صفر والباكلوبترازول بترا
للمعاملة. أشارت النتائج إلى أن القرط مرتين أدى إلى نبات  12 بمعدلالقطاعات العشوائية الكاملة، 

كنه بذرة(. ول 100) ووزن البذور ،والوزن الجاف للنبات ،وقطر النورة ،خفض معنوي في ارتفاع النبات
وموعد  ،من الزراعة حتى تكون البرعم النوري  والفترة ،وشدة الكلوروفيل في الورقة ،الفروع زاد من عدد

والقيمة التنسيقية للنبات )درجة( والمدة التنسيقية للنبات.  ،ات، وعدد النورات الكلي٪ من النور  50تفتح 
قيم ارتفاع في إلى خفض معنوي  1-لتر.ملغم 20ومن جهة أخرى أدى الرش بالباكلوبترازول بتركيز 

 ،والقيمة التنسيقية للنبات )درجة( ،ولكنه زاد شدة الكلوروفيل في الورقة ،والوزن الجاف للنبات ،النبات
 20يمكن القول أن القرط مرتين مع الرش بالباكلوبترازول بتركيز  بشكل عام،والمدة التنسيقية للنبات. 

 ،ملم 42.03وأقل قطر للنورة  ،سم 21.76المعنوية الرتفاع النبات لى تسجيل أقل القيم إ ىأد 1-لتر.ملغ
 30.77ووزن البذور، ولكن أدى إلى زيادة معنوية في قيم عدد الفروع  ،غ 48.73والوزن الجاف للنبات 

 111.00والمدة من الزراعة حتى تكون البرعم النوري  SPAD 30.96وشدة الكلوروفيل  1-نبات.فرع
وعدد النورات الكلي  مارس،/آذار 27 بتاريخ ٪ من األزهار 50من الزراعة حتى  وموعد التفتح ،يوم

 درجة والمدة التنسيقية للنبات. 8.66والقيمة التنسيقية للنبات  1-نبات.نورة 85.16
 Chrysanthemum coronarium ،Garland الكلمات المفتاحية:

chrysanthemumصص.األ، نبات ، باكلوبترازول، قرط 
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