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 propagation of the pomegranate cultivars, ‘Malas Yazdi’ and ‘Rabab’ 

d'B��I l1'�  

Source of 
distribution  

���*A �k��  

Freedom 
degree 

��;��� <
D��
�  

Mean squares  
���%2�� ��&;
  

Number of shoots  

 ���%2�� "#?)0	��4 �	�(  

Length of shoot (cm)  

��- ��&;
  

Number of node  

c�� ��&;
  

Number of leaves  
���B.  

Treat 
9 8.45**  8.98**  13.96**  71.52**  

e@�  
Cultivar 

1 2.00*  0.05ns 0.50ns 0.72ns 

AB"�L T�]D� 

BA 
4 18.37**  20.20**  31.15**  160.72**  

 e@� ×AB"�L T�]D� 

Cultivar × BA 
4 0.15ns 0.03 ns 0.15ns 0.20ns 

�!��?
L 
���K� 

Error 
40 0.19 0.04 0.17 0.26 

* �**  �ns :� �DS? IB.�.  
� ���	 }t� �� ���5  ��F��01/0 B% � �F���DS?� ���.  
*, ** and ns: Significant (P<0.05), high significant (P<0.01) and no significant, respectively. 
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Table 2. Effect of different concentrations of BA along with 0.54 µM NAA on in vitro 
 propagation of the pomegranate cultivars, ‘Malas Yazdi’ and ‘Rabab’ 

�����  

Effects  

���%2�� ��&;
  

Number of shoots  

���%2�� "#? )0	��4 �	�(  

Length of shoot (cm)  

��- ��&;
  

Number of node  

c�� ��&;
  

Number of leaves  

e@
�

 

C
u

lti
va

r
  

#�]� q(?  
Malas Yazdi  

2.28a 2.08 1.73 6.72 

R���  
Rabab  

1.88b 2.09 1.58 6.72 

(�
m'

?�
�$

B?)
 A

B"�
L T

�]D
�

  

B
A

 (
µ
M

)
  

BA1    )0(  0.00d 0.00e 0.00d 0.00d 

BA2 )2.2(  1.50c 1.96c 2.50c 7.00c 

BA3 )4.4(  2.60b 2.68b 4.10a 8.60b 

BA4 )8.8(  2.90b 3.91a 4.30a 10.60a 

BA5     )17.6(  3.40a 1.90d 3.60b 7.50c 

>�!" ����g?  AB "�B? 
�D=��? �K�� .AB "�B? #�=  
� ���	 #�t< }t� �� >'�� �� �� :��!? V��� #����05/0  �Df >'?
L:D?�� #�  h��G. #���� A$"��  
�DS? .�D�MB" � ���= �� #���  

Values represent the mean. Mean values followed by the similar letters within a column are not significantly different 
from each other at P ≤ 0.05 (Duncan’s multiple range test). 
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 �i� AB"�L T�]D� �R��� � #�]� q(? e@� �� �= #���
�DS? ��BM�   �'9? h�G9F �?��. �� #���   ,9K�� �9���� �

 U��99�)1:99"�'� .(  #�� #�99=:99"'�"]��  JB99X? #�� �99=

    h�99? �� AB99"�L T99�]D� >��99� �99� AB99"�L T99�]D� #����  
2-1      ���9@ ��9�� p�9"��	 �9K� � >�K 
�� :� ���K :�G=  

 �99"�'�" AB99"�L T99�]D� �99@�� JB99X? #�� >�99K T99�'P :99�

:99� #�'99P   JB99X? #�� �99^D. 
��99M<�K >�99K T99�'P :99	  
 9"�L T�]D� #����    T$9K) ,9��) h�'9F AB1  A��9Df .(

:"'�"]�� 
� 
��M<�K :�K�	 #�=    #��9� JB9X? #�� 
�K

,H(%  ) AB9"�L T�]D� _(�`? #�=2/2 �4/4 �8/8  �6/17 

 �� 
���= (�m'?��$B?54/0     �B�9�� AB��9�G" �m'9?��$B?
 ��� >�!" AB "�B? :M��g? :� y'��? r���" .,��� �K� �B��

 #���� ,!	 JBX? :	8/8 �$B?    � AB9"�L T9�]D� �m'9?�

54/0   
�'9� ���B. A��.�� �B�� �B��� AB���G" �m'?��$B?
:;=�B) �B�'. :� �kD? �   #'9@ #�9=      ���9S. A���9!B� �9� �9.

) u�99�60/10) 
�99) ���99S. �(30/4 
��99M<�K U'99P � (

)91/3 ��"��  U���) �K (��?2 �  T$K1   ��9�B. 
� �9S� .(

8/8 :� �AB"�L T�]D� �m'?��$B? B.�. ,9H(% I   #�9=4/4 �
6/17  �2/2     >�9!" #��L�97 �9� #��!B� �Bij. �m'?��$B?

 U��99�) �99"���2,99H(% �� .(  AB99"�L T99�]D� #m�99� #�99=

)6/17 :!BK (�m'?��$B?   >�9K #� :9"'�"]��    
�=�9!? �9=

.�K  

��
� ���� ���A�I ��� ���� ���	
� ��� ��  


���  U��� �� 
�K :s��� #�=)3 ( �9? >�!"    :9	 �9=�

����	   
� T9F�� #��L�97 JBX? A���^� �� 
�g" h���B" �

 ) T99�@ c��99?
L8/8   � AB99"�L T99�]D� �m'99?��$B?54/0 

:!BK >��� �BQ$. �� (�B�� �B��� AB���G" �m'?��$B?  #�
       � #�]9� q9(? e9@� �� �9= #��9� .,9�� 
�9K E@�� �i'? 

       �9K� #�9=��?���7 �?�9�. 
�9g" h��9�B" 
� 
��G�9�� �R���



��"�   �� 
�9K #�9B)    :9� �� :9S��t? A9��   �9DS? �'9P  #���
 ,H(% .��� c��]��25     A��9�^� 
�9g" h��9�B" �m'?��$B?

:!BK >��� �BQ$. �� �� �i� ,H(% �� ��� �,K�� #�  #�=

n<�K ����g? A�� 
� �.m�� :� �K� #�=   �9DS? �'9P  #���
 U���) �D���� c=�	4(.  
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Fig. 1. A: shoot development from nodal segments of pomegranate cultivar ‘Malas Yazdi’ after 25 
days of culture on WPM medium containing 8.8 µM BA + 0.54 µM NAA, B: root development in 
shoot cultured on half strength WPM medium containing 5.4 µM NAA, C: a well-rooted plantlet 

ready for acclimatization, D: Gradual acclimation of plantlet in cocopeat-perlite mixture, 
 E: a healthy and well-hardened plant. 
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@O�P ��,  ���� �
��
 ��� ���� ���	
� R�	H���
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Table 3. Variance analysis of different concentrations of AgNO3 on in vitro propagation of the pomegranate 

cultivars, ‘Malas Yazdi’ and ‘Rabab’ 

'�d'B��I l1  
Source of 

distribution  

���*A �k��  
Freedom 
degree 

��;��� <
D��
�  
Mean squares  

���%2�� ��&;
  
Number of shoots  

 ���%2�� "#?)0	��4 �	�(  
Length of shoot (cm)  

��- ��&;
  
Number of node  

c�� ��&;
  
Number of leaves  

���B.  
Treat 

15 4.33**  1.56**  5.27**  7.70**  

e@�  
Cultivar 

1 0.01ns 0.07ns 0.31ns 0.05ns 


�g" h���B"  
AgNO3 

7 9.07**  3.32**  11.11**  16.31**  

 e@� ×
�g" h���B"  
Cultivar × AgNO3 

7 0.20ns 0.02ns 0.14ns 0.19ns 

�!��?
L 
���K� 

Error 
64 0.24 0.04 0.35 0.42 

**  �ns :� �DS? IB.�. � 
� ���	 }t� �� ��01/0 �B% � �F�� �DS? ���.  
** and ns: high significant (P<0.01) and no significant, respectively.  
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Table 4. Effects of different concentrations of AgNO3 on in vitro propagation of the pomegranate 
 cultivars, ‘Malas Yazdi’ and ‘Rabab’ 

�����  
Effects  

���%2�� ��&;
  
Number of shoots  

 ���%2�� "#?)0	��4 �	�(  
Length of shoot (cm)  

��- ��&;
  
Number of node 

c�� ��&;
  
Number of leaves  

e@
�

 

C
u

lti
va

r
 

#�]� q(?  
Malas Yazdi  

3.47 3.72 4.72 10.77 

R���  
Rabab  

3.45 3.70 4.60 10.82 
(�

m'
?�

�$
B?)

 
�
g" 

h
���

B"
  

A
g

N
O

3
 (µ

M
)

  

Ag1 )0(  2.90d 3.91b 4.30d 10.60d 

Ag2 )5(  3.50c 3.93b 4.80cd 11.10cd 

Ag3  )10(  3.70c 3.95b 5.00bc 11.30bc 

Ag4  )15(  3.90bc 4.00b 5.20bc 11.50bc 

Ag5  )20(  4.30b 4.03b 5.50b 11.80ab 

Ag6  )25(  4.90a 4.24a 6.10a 12.30a 
Ag7  )30(  2.45e 3.10c 3.50e 9.10e 
Ag8  )35(  2.05e 2.55d 2.90f 8.70e 

>�!" ����g?  AB "�B? 
�D=��? �K�� .AB "�B? #�=  
� ���	 #�t< }t� �� >'�� �� �� :��!? V��� #����05/0  �Df >'?
L:D?�� #� . #���� A$"���DS? h��G  #���

�D�MB" � ���= ��.  
Values represent the mean. Mean values followed by the similar letters within a column are not significantly different 
from each other at P ≤ 0.05 (Duncan’s multiple range test). 
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 ��B99��8/10 " �m'99?��$B?  � �B99�� �B�99�� AB��99�G8/9 

  �99� #��99!B� �Bij99. �B99�� �99��B.'� U��99D�� �m'99?��$B?

:!��  U���) �"��� >�!" ���
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:;=�B) �k���. #��)
�� :!�� #�= :� 
�K ���   �'9P
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�"
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 .�9"���" >�!" #�=�O T$K �H" 
� #���?    ��'9"� ���9"� ��

   
�99) h�999St@ �99D"��= :999"'�"]�� _99(�`?  �'999" � #�

�
��M<�K ABD�  u�9�() ����� #�=�6� 
� �.' �
 #�=  �

    >��� �9BQ$. ,9^� T9B.'	'vB= � >��9(B.'	 �u�� h�St@ 

:!BK  ,9�� 
�K 
��G��� #�  @ ��9��  
�9) h�9St   �'9" � #�

  :9"'�"]�� ���9� �� :M��g? �� 
��M<�K      :9� #�9�^� cD9	�� �9=

 �9"��� >�!" ,��� ,!	 )Jaidka and Mehra, 1986p 

Kanwar et al., 2010 pMurkute et al., 2004 p

Nataraja and Neelambika, 1996.(  
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�9?L  �99=�
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�99DD	  
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�99� #��99� �99K� #�99=  

 ��9"�    ) ,9�� :9���) h�'9FKanwar et al., 2010 p

Terakami et al., 2007 .( 
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Table 5. Variance analysis of different concentrations of IBA and NAA on rooting of shoots of the  

pomegranate cultivars, ‘Malas Yazdi’ and ‘Rabab’ 

d'B��I l1'�  

Source of distribution  

���*A �k��  

Freedom degree  

��;��� <
D��
�  

Mean squares  
���� ��&;
  

Number of roots 

���� "#? 0	��4) (�	�  

Length of root (cm) 

���B.  
Treat 

15 21.84**  28.21**  

e@�  
Cultivar 

1 0.05ns 0.05ns 

ABM	�  
Auxin 

7 46.77**  60.40**  

 e@� ×ABM	�  
Cultivar × Auxin 

7 0.02ns 0.04ns 

�!��?
L 
���K� 

Error 
64 0.23 0.04 

**  �ns :� �DS? IB.�.  
� ���	 }t� �� ���01/0 �DS?�B% � �F�� ���.  
** and ns: high significant (P<0.01) and no significant, respectively. 
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Table 6. Effect of different concentrations of IBA and NAA on rooting of shoots of 
 the pomegranate cultivars, ‘Malas Yazdi’ and ‘Rabab’ 

�����  

Effects  

���� ��&;
  

Number of roots  

 ���� "#?0	��4) (�	�  

Length of root (cm)  

e@
�

  

C
u

lti
va

r
  

#�]� q(?  
Malas Yazdi      

2.67 3.49 

R���  

Rabab      
2.72 3.44 

AB
M	

�
  A

u
xi

n
  

NAA )0(  0.00d 0.00g 

NAA )2.7(  2.00c 3.53e 

NAA )5.4(  5.70a 6.69a 

NAA  )10.8( 3.40b 4.36c 

IBA   )0(  0.00d 0.00g 

IBA   )2.5(  1.90c 3.23f 

IBA   )4.9(  5.40a 6.08b 
IBA   )9.8(  3.20b 3.88d 

>�!" ����g? �? AB "�B? 
�D=� AB "�B? .�K�� �t< }t� �� >'�� �� �� :��!? V��� #���� #�= 
� ���	 #05/0 :D?�� �Df >'?
L �DS? h��G. #���� A$"�� #�  #���

.�D�MB" � ���= ��  
Values represent the mean. Mean values followed by the similar letters within a column are not significantly different 
from each other at P ≤ 0.05 (Duncan’s multiple range test). 
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