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ABSTRACT 

One of the most important species of roses is the Damask rose, some of whose cultivars are important for the 

production of essential oil and others are cultivated as garden roses. In order to investigate effect of indole buteric 

acid (IBA), growing media and cuttings diameter on the quality of rooting, an experiment was designed a factorial 

based on randomized complete design with 30 treatments and 3 replications. Treatment contained growing media at 3 

levels (cocopeat 30%+perlite 70%, cocopeat 50%+perlite 50% and sand 50%+perlite 50%), IBA concentration at 5 

levels (0, 1000, 2000, 3000, 4000 mg L-1) and stem diameter at 2 levels (5-13 and 13-20 mm). Results showed that 

the survival rate of Damask rose was significantly increased by increasing the concentration of IBA up to 3,000 

mg.L-1. The highest number of leaves was observed in 2000 and 3000 mg.L-1 of IBA and more thick cuttings. 

Interaction between IBA concentration and cuttings diameter in most traits was significant, except for root number. 

The highest root length, root number, leaf number, viability, and longest root length were observed in culture media 

30:70 cocopeat and perlite. According to results, 2000 mg L-1 IBA, thicker cuttings and cocopeat 30%+perlite 70% 

growing media could be suggested for maximum survival percentage and root density.  

 

Keywords: Cocopeat, perlite, root, stem cuttings. 
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Table 1. Results of variance analysis effect of IBA, medium culture and diameter of cutting on root volume, average root 

length and average root number of Damask rose 
Mean square (MS) 

df Sources of 
Variation Root volume  Average of root length  Average of root number  

3.1** 64.2** 46.6** 2 A 
11.3** 499.4** 677.1** 4 B 
21.5** 113.3** 97.5** 1 C 
0.4ns 0.9ns 1.3ns 8 A×B 
0.4ns 0.3ns 1.6ns 2 A×C 
0.3ns 8.0** 1.5ns 4 B×C 
0.2ns 1.7ns 0.6ns 4 A×B×C 
0.48 1.6 0.8 60 Error 
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A: medium, B: indole butyric acid, C: cutting diameter. 
*, **, ns: Significantly difference at 5 and 1% of probability levels, non-significant difference based on LSD’s test, respectively. 
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Table 2. Results of variance analysis effect of IBA, medium culture and diameter of cutting on the longest root length, 

viability percentage and number of new leaves of Damask rose 
Mean square (MS) 

df Sources of variation 
The longest root length  Percentage of viability  Number of new leaves  

72.7** 1485.3** 37.5** 2 A 
770.1** 2487.3** 2260.1** 4 B 
42.8** 230.4* 2.0ns 1 C 
8.2ns 106.8* 0.5ns 8 A×B 
9.0ns 4.2ns 0.2ns 2 A×C 
3.5ns 9.4ns 2.2* 4 B×C 
3.7ns 3.5ns 0.7ns 4 A×B×C 
1.7 8.0 0.8 60 Error 

A �/0� ���$ :B �',#� +��)*$ &�'(�� :C3	42 �12 :                                                        .  
* � ** �ns :?��T) %(>� ���  ]1# �� &�	�A�5  �1  �*Y. � '@��?��T) %(>� ��� $�  
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A: medium, B: indole butyric acid, C: cutting diameter. 
*, **, ns: Significantly differences at 5 and 1% of probability levels, non-significant difference based on LSD’s test, respectively. 
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Figure 2. Mean comparison interaction effect of IBA and cutting diameter on average of Damask rose root length 

(C1: slim cuttings, C2: coarse cuttings) 
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Table 3. Mean comparison effect of cutting diameter and IBA on average of root number and the longest root length 

of Damask rose 
Cuttings diameter (mm) 

 C1 C2  

8.3b 10.4a Average of root number (n) 
14.4b 15.8a The longest root (cm) 

IBA (mg/l) 
 B0 B1 B2 B3 B4 
 3.0d 6.3b 15.9a 16.0a 5.6c  Average of root number (n) 

7.7e 8.7d 21.7a 20.5b 17.0c The longest root (cm) 
B0 �(�1\� CD) '!�
 ��	,) :B1:1000 mg/l �B2 :2000 mg/l �B3 :3000 mg/l  �B4 :4000 mg/l  .',#� +��)*$ &�'(��C13	42 :  �+���$ 8�!C23	42 :  .�*12 8�!  


�0. 3$�0� Z��A �
*�# �! �� *  �*7� H'M "'(!�?��\) %(>� ���  &�	�A� ]1# ��5  
*��D p�#� �$ '@�� LSD./�!  
B0: Control (distilled water), B1: 1000 mg / l, B2: 2000 mg / l, B3: 3000 mg / l, and B4: 4000 mg / l Indole Butyric Acid. C1: slim Cuttings, C2: coarse Cuttings. 

* In each column the same letters demonstrate a non-significant difference by the LSD’s test (P≤0.05). 

  

 &�'74 . =,R.�,� 3���\� �$ /0� ���$ �P�� �`A�30� �=,R.�, � &*J�30� �=,R.�, � ��'>)�30� �)'(4$ &*J=� ��30�  '@��"'.�%.�� 

n�$ ��'>) �  :; 3	428'	9�.  
Table 4. Mean comparison effect of medium culture on root volume, average of root number, the longest root length, 

viability percentage and number of leaves of Damask rose 
Root volume 

(ml) 
Average of root length 

(cm) 
Average of root 

number (n) 
The longest root length 

(cm) 
Number of leaves 

(n) Medium 

9.2a 13.0a 9.8b 15.9a 16.5a A1 
8.2a 13.5a 10.4a 16.2a 16.6a A2 
3.2b 10.7b 8.0c 13.3b 14.6b A3 

A1 :50 + /,L*�*� %50 �/,B�L %A2 :30 + /,L*�*� %70 � /,B�L %A3 :50+3#�� %50/,B�L %. 


�0. 3$�0� Z��A �
*�# �! �� *  �*7� H'M "'(!�?��T) %(>� ���  &�	�A� ]1# ��5 
*��D p�#� �$ % LSD./�!  
A1: 50% cocopeat + 50% perlite, A2: 30% cocopeat + 70% perlite and A3: 50% sand + 50% perlite. 
* In each column the letters demonstrate a non-significant difference by the LSD’s test (P≤0.05). 
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Figure 3. Mean comparison interaction effect of IBA and cutting diameter on the number of cuttings Damask rose 

(C1: Slim cuttings, C2: coarse cuttings) 

(n
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Figure 4. Mean comparison interaction effect of IBA and medium culture on viability percentage of Damask rose 

(A1: Cocopeat 50% + perlite 50%, A2: Cocopeat 30% + perlite 70% and A3: Sand 50% + perlite 50%) 
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Figure 5. Mean comparison effect of cutting diameter on viability percentage of Damask rose after transferring to the 

pot (C1: Slim cuttings, C2: Coarse cuttings) 
  

 &�'75. ,$ %R��Y	!8'	9� :; 3	42 +�x*B*O�*� ?�T@ =  
Table 5. Correlation between morphological traits of cutting of Damask rose 

Root  

volume  

(ml) 

Average of  

root length 

(cm) 

Average of  

root number 

(n) 

The longest  

root length  

(cm) 

Viability  
(%) 

Number  

of leaves  

(n) 

 

     1.00 Root volume (ml) 
    1.00 0.63** Average of root length (cm) 
   1.00 0.84** 0.72** Average of root number (n) 
  1.00 0.83** 0.95** 0.62** The longest root length (cm) 
 1.00 0.76** 0.74** 0.76** 0.61** Viability (%) 

1.00 0.75* 0.82** 0.94** 0.82** 0.64** Number of leaves (n) 
* 
�0. 3$�0� Z��A �
*�# �! ��  �*7� H'M "'(!�?��T) %(>�  &�	�A� ]1# �� ���5 
*��D p�#� �$ % LSD./�! 

* In each column the same letters demonstrate a non-significant difference by the LSD’s test (P≤0.05). 

 
 &�'76 ."'.� '@�� 
*,#�;� 3�F`) �,PQ) /9) 8'	9� :; 3	42 %.��',#� +��)*$ &�'(��  

Table 6. Regression analysis of percentage of viability of cutting of Damask rose under the influence of IBA 
Sources of variation Degree of freedom Average of squares 
Regression 1 4813.72** 

Deviation of regression 87 79.78 
R2  58.10 

* � ** �ns : U,)�) 3$?��T) 1# �� ��� %(>�] 5  �1 �*Y. � '@�� ?��T) %(>�  
*��D p�#��$ ���t.  
*, **, ns: Significantly differences at 5 and 1% of probability levels, and non-significantly difference based on t’s test, respectively. 

(mm) 
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Figure 6. Regression line effect of IBA on percentage of viability of cuttings of Damask rose 
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