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ABSTRACT: Cannabis Sativa L. is one of the oldest farm plants that have both medicine and industrial 
uses.in this study we investigated the In  this study, the cycocel (CCC) solution (0, 500, 100, and 1500 
mg L

-1
) was sprayed on the plants in 2 periods within 10 days of each other, during the 5 pair-leaves 

stage. CCC at concentrations of 1000 and 1500 mg L
-1 

increased plant height. None of CCC treatments 
had significant effect on female plants. These results show that male and female plants respond to this 
growth retardant differently.Concentrations of 500 and 1000 mg L

-1 
in both genders resulted in more 

increase in shoot fresh weight compared to other treatments while the concentration of 1500 mg L
-1 

reduced shoot fresh weight and all the three concentrations were significantly different from control.CCC 
in low concentration as 500 mg L

-1 
decreased male plant height and concentrations of 1000 and 1500 

mg L
-1 

increased male plant height. Leaf fresh weight was increased in 1000 mg L
-1 

treatment and 
decreased in 500 mg L

-1
. fresh weight of root and shoot and total weight of plant treated with 500 and 

1000 mg L
-1 

CCC increased plant height compared to control. Higher level of CCC reduced root and 
shoot fresh weight. 
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INTRODUCTION 
 

 The cannabis (Cannabis Sativa L.), is a dual-base, single year plant from the Urticales order, the 
Cannabaceae family. This plant has claw-shaped leaves, with 5-7 serrated leaflets (Yoshi Matsu and Kitazawa, 
2004). Using the plant growth regulators causes the gender to change in elder cannabis plants. Such that the 
Gibberellin causes the plant to be male, and the Abscisic acid stimulates the female plants, or bisexual flowers 
(Chailakhyan and Khryanni, 1978).  
 The use Cannabis sativa (cannabis) extracts as medicine was described in China and India (Mikuriya, 1969) 
before the birth of Christ. The therapeutic use of cannabis was introduced in Western medicine in the first half of 
the 19

th
 century and reached its climax in the last two decades of the same century. At the turn of the century, 

several pharmaceutical companies were marketing cannabis extracts and tinctures which were prescribed by 
doctors for many different complaints including pain, whooping cough and asthma, and as a sedative/hypnotic 
agent (Fankhauser, 2002). However, the use of cannabis as a medicine almost completely disappeared at about 
the middle of the 20th century. The main reasons for this disappearance were the variable potency of cannabis 
extracts, the erratic and unpredictable individual responses, the introduction of synthetic and more stable 
pharmaceutical substitutes such as aspirin, chloral hydrate and barbiturates, the recognition of important adverse 
effects such as anxiety and cognitive impairment, and the legal restrictions to the use of cannabis-derived 
medicines (Fankhauser, 2002).  
 Ram Prakash and Mangal Prasad (2000) noticed that foliar spray of CCC @ 50 and100 mg L

-1 
reduced plant 

height significantly over control in cotton. Nakul (2001) found that application of lihocin (500 and 1000 mg L
-1

) 
decreased the plant height and increased the number of leaves in safflower. Prakash, (2003) observed that, the 
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application of chamatkar (mepiquat chloride) at 120 mg L
-1 

decreased the plant height and increased number of 
branches and leaves in blackgram. Foliar application of mepiquat chloride (1000 mg L

-1
) and lihocin (1000 mg L

-1
) 

significantly decreased plant height and increased the number of leaves and leaf area in clusterbean 
(Hanchinamath, 2005). 
 The foliar application of CC (500 mg L

-1
) significantly increased leaf area per plant in greengram as compared 

to control. (Saisankar, 2001). The foliar application of growth retardants daminozide at 400 mg L
-1 

to 800 mg L
-1 

on 
sunflower genotypes (Big smile, Sunspot, Teddy bear and Pacino) resulted in significantly decreased plant height 
over the control. However, stem diameter was not significantly different among the treatments (Whipker and 
McCall, 2000). 
This research was aimed to investigate the changes Cycocel Effects on Growth of Medical Plant, Cannabis SativaL 
. 

MATERIALS AND METHODS 
 

 This study was inducted with the goal of analyzing the effect of different CCC densities, on the cannabis 
medical plants stereotypes. In this test, we used pots with the diameter of 20 cm, and the height of 35 cm. To 
prepare the planting bed, a mixture was made including 33% perlite, 33% humus, and 33% regular garden soil, 
which was mixed into a uniform state. In each pot, 6 seeds were planted, and after two weeks, the count of plants 
within each pot decreased to 1. The CCC solution was sprayed on the plants in 2 periods within 10 days of each 
other, during the 5 pair-leaves stage (the plant and the soil beneath it were soaked in the solution). The plants were 
permitted to grow till their flowering stage. After blooming, 2/3 of the male blossoms from the male plants, and all 
the female blossoms from the female plants were harvested. This study is inducted in the block factorial test 
formation, in the format of completely random blocks, at 4 CCC hormone levels (0, 500, 1000, and 1500 mg L

-1
), on 

both genders, with 3 replications for each plant separately. 
 
Statistical Analysis 
 Analysis was performed on data using SPSS ver 16. Comparisons were made using one-way analysis of 
variance (ANOVA) and Duncan’s multiple range tests. Differences were considered to be significant at P < 0.05. 
 

RESULTS AND DISCUSSION 
 

Shoot lenght 

 Compared to control group, height of male plants treated with 500mg L
-1 

CCC was significantly reduced.  CCC 

at concentrations of 1000 and 1500mg L
-1 

increased plant height. None of CCC treatments had significant effect on 

female plants. These results show that male and female plants respond to this growth retardant differently. This 

growth retardant not only does not reduce plant height but also in some concentrations can increase plant height 

which can be due to low sensitivity of the plant species to CCC. Rucini, (2005) reported that all CCC treatments 

reduced plant height compared to control. Carlovic, (2004) also reported reduction of chrysanthemum height as a 

result of foliar spray of CCC in concentrations of 2000, 3000 and 4000 mg L
-1

. tayama and Karvar (1990) reported 

that foliar spray of paclobutrazol had no effect on geranium height whereas soil application of this growth retardant 

reduced plant height. In application of growth retardants it should be noted that other factors such as plant species, 

concentration of growth retardant, time and frequency of application also influence plant height (Kramer and 

bridgen 1998). In investigation conducted by Volster and Gianfang (1986) low concentrations of paclobutrazol had 

no effect on oriental lily whereas high concentrations reduced plant height. Hojjati, (2009) also reported reduced 

height of zinnia due to application of CCC at 2000mg L
-1 

concentration. Sibel, (2009) reported that high 

concentrations of paclobutrazol reduced plant height in Consolidaorientalis. Balkins (2009) showed that CCC 

reduced zinnia plant height. 
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Figure 1. The CCC effects on Plant height C. Sativa 

 
Leaf fresh weight 
 In male plants treated with 1000mg L

-1 
of CCC, significant increase in leaf fresh weight was observed. 

Treatment of 500mg L
-1 

of CCC increased leaf fresh weight of female plants but 1500mg L
-1 

treatment reduced this 
parameter and all the three treatments were significantly different from control. Carlson (1992) reported that leaf 
dry weight in treatment with 500-1000mg L

-1 
of cycocel was increased in begonia (Begonia Tuberhybrida) 

compared to control. Shah and pratapasna (1992) showed that application of paclobutrazol increased dry weight of 
mung bean.  
 

 
Figure 2. The CCC effects on leaf fresh weight in C. Sativa 

 
Root fresh weight 
 In male plants, concentrations of 500 and 1000 mg L

-1 
increased root fresh weight compared to control and 

1500mg L
-1 

reduced root fresh weight and there was or non significant difference between 500 and 1000mg L
-1

. in 
female plants, there was or non significant difference between treatments and control so the treatments had no 
significant effect on root fresh weight. Belgiz (2009) reported that application of 2000mg L

-1
of CCC increased root 

dry weight in zinnia. Carlson (1992) reported that root dry weight of begonia treated with 500-1000mg L
-1 

of CCC 
was increased compared to control. 
 

 
Figure 3.The CCC effects on root fresh weight in C. Sativa 
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Shoot Fresh Weight  
 Concentrations of 500 and 1000mg L

-1 
in both genders resulted in more increase in shoot fresh weight 

compared to other treatments while the concentration of 1500mg L
-1 

reduced shoot fresh weight and all the three 
concentrations were significantly different from control. Carlson (1992) reported that 1000-1500mg L

-1 
of CCC can 

reduce percentage of stem dry weight of begonia (Begonia tuberhybrida). 
 

 
Figure 4.The CCC effects on shoot fresh weight in C. Sativa 

 

Plant Fresh Weight 
 Concentrations of 500 and 1000mg L

-1 
in male plants significantly increased plant total weight and 

concentration of 1500mg/l had no significant difference from control. 
 In female plants, concentrations of 500mg L

-1 
significantly increased plant total weight and concentration of 

1500mg L
-1 

resulted in the lowest total weight. But there was no significant difference between control and 1000mg 
L

-1
. Belgiz (2009) reported that 2000mg L

-1 
of CCC increased weight of stem and shoot. Carlson, (1992) reported 

that 500-1000mg L
-1

of CCC was or non significantly different from control group in increasing total weight of 
begonia (Begonia tuberhybrida). 
 

 
Figure 5. The CCC effects on plant fresh weight in C. Sativa 

 

Internode Number 
 In maleplants, 1000mg L

-1 
treatment increased the number of internodes which is different from control but 

there was or non significant difference between control and other treatments. The lowest number of internodes in 
female plants was achieved by treating with 1500mg L

-1 
which was significantly different from control and other 

treatments. 
 

 
Figure 6. The CCC effects on internode number in C. Sativa 
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CONCLUSION 
 

 According to the results obtained in this study, application of different concentrations of CCC influences 
vegetative growth and physiological traits. CCC in low concentration as 500 mg L

-1 
decreased male plant height 

and concentrations of 1000 and 1500mg L
-1 

increased male plant height. Leaf fresh weight was increased in 
1000mg L

-1 
treatment and decreased in 500mg L

-1
. fresh weight of root and shoot and total weight of plant treated 

with 500 and 1000mg L
-1 

CCC increased plant height compared to control. Higher level of CCC reduced root and 
shoot fresh weight. The number of internodes in 1000mg L

-1 
was increased. 
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