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2- Cluster Analysis 
3- Ward Method 
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Table 1. Analysis of variance the different effects of apple genotypes on pomological characteristics 

 ' **ns  u>�%� 
�� � ��4# Q�8�8 W!	�(� ���  sb$ ��1  u>�%� �'�! ' ����	�(� ��� .��:�! 	�                                                                             **: significant at 0.01 probability levels; ns: means non-significant  

  
 " &+2-  .$'�8�@�N���� ��� ���� %	�� ��'�	�	�	� ��2�12 ���	��  

Table 2. Means comparison of fruit pomological traits for 12 genotypes 
k�� �� &�/�  

Depth of stalk cavity 
 (mm) 

�� &�/� z��  
Width of stalk Cavity 

 (mm) 

�4| &�/� k��  
Depth of eye basin 

 (mm)  

�4| &�/� z��  
Width of eye basin 

 (mm)  

AB�! 	�h$  
Firmness 
 (kg/cm2) 

���	��  
Genotype  

6.34ef 6.87e 5.05b 10.25cd 6.933cd 	�!�8 Torbati 

10.00cd 17.80cd 5.75b 4.90ef 5.966de ��P� WZ/% Khojeh Hesar 

13.40bc 16.40d 6.80b 8.17de 6.433cde ��'��: ���'� Owghaz Shirvan 

13.37bc 21.50c 5.40b 19.21b 6.433cde &�/��
� ;� �'�Alimouri Dowom Ras  

12.32bc 19.21cd 14.85ab 7.89de 7.400bc 	8/q�5 Kompoti 

10.74cd 17.76cd 8.21b 20.44b 5.566e A!�8 WZ/% Khojehe-Torbat 

18.20a 19.59cd 26.10a 20.90b 6.433dce  ��/��! 	!�!��Arbabi Bojnourd 

15.06b 16.98d 6.77b 13.92c 6.983dc 9��18 ���� C�:Sheykh Ahmad Tabriz   

3.82f 9.49e 7.43b 3.50f 9.500a  	��!��Morabaye  

8.07de 27.00b 9.33b 28.31a 8.340ab  	$�1�Abbasi 

11.97bc 27.50b 10.02ab 29.46a 5.400e ��'��: &���� C�: Sheykh Amiri Shirvan 

11.63bc 32.80a 11.18ab 28.68a 6.560dce  	#�L�
�Golmakani  
#���*�< �! u'�� W!�4� �� �  �/�$ �i�B u>�%� ��� 	�(� �� sb$   ]�����5�/��?) ���+  % ��| W���� (*L#��.  

Mean followed by similar letters in each column are not significantly different at 5% probability level (Duncan s multiple range test). 

 ��F��� @�N����Squares Mean  &���? WZ�� 

Degrees 
of 

freedom  

�����r� )��
� 

S.O.V  

/�� ��'  

Fruit weight 

/�� ��L
��  

 Fruit yield 

/�� z��  

 Fruit width 

/�� ]/2  

 Fruit length 
�� ]/2  

Stalk length 

�� A���0  
Stalk 

thickness 

�� &�/� k��  
Depth of 

stalk cavity 

�� &�/� z�� 

Width of 
stalk cavity 

�4| &�/� k��   
Depth of eye 

basin 

�4| &�/� z��  
 Width of eye 

basin 

AB�! 	�h$  
Firmness 

47.162ns 186.421ns 33.351ns 5.088ns 13.0730ns 0.4921ns 7.591ns 9.539ns 71.708ns 12.149ns 2.164ns       2 `/
!(Block)   

6308.356** 129.508ns 504.286** 478.491** 87.273** 1.820** 44.893** 158.802** 116.877ns 270.311** 4.650**      11  ����8(Treatment)  

154.955 54.964 11.134 18.030 6.134 0.210 3.336 5.417 88.771 6.134 0.498      22  �b%(Error)  
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Table 3. Means comparison of quantitative and qualitative traits of fruit in genotypes of apple 

*�<#��� �! '��u W!�4� �� �  �/�$ �i�B u>�%� 	�(� ��� �� sb$ ]����� 5�/��?) ���+  % ��| W���� (*L#��.  
Mean followed by similar letters in each column are not significantly different at 5% probability level (Duncan s multiple range test).  

A:���! C���8  

Harvest date  


/�� ��'  
Fruit weight  

(g) 


/�� ��L
��  
Fruit yield 
 (kg/tree)  


/�� z��  
Fruit width  

(mm) 


/�� ]/2  
Fruit length  

(mm) 

�� ]/2  
Stalk length 

 (mm) 

�� A���0  
Stalk thickness 

 (mm)  

���	��  

Genotype  

��8 ]'� W �  
22-30 June 

55.31e 17.83b 54.00cd 48.28cd 15.26def 2.03bcd 
	�!�8  

Torbati  
��8 �'� W �  
2-12 July  

69.37e 20.17b 52.83cd 49.63cd 19.60bcdef 1.60de 
��P� WZ/%  

 Khojeh Hesar 
��8 �/$ W �  

11-21 July  
55.27e 22.67ab 53.88cd 44.48cd 23.94ab 2.77b 

��'��: ���'�  
 Owghaz Shirvan 

��8 �'� W �  
2-12 July 

60.93e 21.67ab 56.68c 50.30c 22.54bc 2.11bcd 
&�/��
� ;� �'�  

Alimouri Dowom Ras  
��8 �/$ W �  

11-21 July 
110.17cd 33.17ab 55.57cd 45.39cd 18.81bcde 1.85cde 

	8/q�5  

Kompoti  
��8 ]'� W �  

22-30 June 
74.35e 23.67ab 51.82cd 42.11d 9.80f 2.51bc 

A!�8 WZ/%  

Khojehe-Torbat 
�/��f: �/$ W �  

11-21 September 
96.33d 32.33a 65.00b 64.71ab 17.53bcde 2.63bc 

! 	!�!�� ��/�� 

Arbabi Bojnourd  
��8 �/$ W �  

11-21 July  
71.30e 20.46ab 49.31d 57.55b 14.09ef 4.15a 

9��18 ���� C�: 

Sheykh Ahmad Tabriz   
��8 �/$ W �  

11-21 July 
7.10f 15.33b 25.13e 21.81e 29.787a 1.05e 

 	��!�� 

Morabaye  
�f� �'� W �  

2-12 October 
138.89b 32.33a 68.47b 68.20ab 13.32ef 2.73bc 

 	$�1� 

Abbasi  
��8 �/$ W �  

11-21 July  
119.61bc 20.33ab 66.53b 60.15b 21.52bcd 2.24bcd 

��'��: &���� C�:  
 Sheykh Amiri Shirvan  

�f� �'� W �  
2-12 October  

181.67a 33.67a 77.67a 68.33a 16.70cde 2.50bc 
 	#�L�
�  

Golmakani
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 ��L
��W!  �f� ��/��     
�S�� �� &��SP�i� AhS� *��8

	� 
[�' x�# W5 �:�! ���P8 �� &�  *���7� 	��f# &���

	� &��!       ��SL
�� *���S4�! ��� ��S4# \S��� n��S�# .��5

)6/33 ���/
�5/      	#�SL�
� MS�8/#N WS! �/S!�� (A%��

 A$�       ��� 	S�(� &��S�? p�S7a �� u>�S%� *S�� �S�| � 

]'�Z) A+�# 3 hS� 	<�+1�  t!�'� 	$��! n���# .( 6�

��� ��SS4#        
/SS�� �SSbi 6�hSS� �SS! 
/SS�� ��SSL
�� WSS5

)**52/0=r) 
/�� ��' ' (**54/0=r   &/Si 	<�S+1�  (

	�(� ' A1{�  	<�+1�  .A$���� �� &��� �! 
/�� ��L
��

	�(� W(a�b� ��/� 6�h� ���$ ) �/1# ��� ]'�Z7.(  ����:

 �� x�SS! 	<�SS+1�  Q���SS0 WSS5 ASS$� �SS5e5/0  �SS^# ��

A+�N/a/�!  � � 9��S� �   	S� AS�  �S:�!  	<�S+1�  '   &�S 

 �� ���55/0   ��� 	S�(� &���? �^# �� A$� *L�� W| ���

.�#���# 	��� � 	L�N/a/�! p�7a W! *L�a ��#��� ��'?�!  

M�8/#N �x����? *�� ��    �� 	S$�1� ' 	#�SL�
� &� 

   �S! 
/S�� ��' �^#67/181   ' ��S�89/138    ��S�� �� ��S�

  �S! &���� C�: M�8/#N ' �'�' ]'�61/119   
�� �� ��S�

  MSS�8/#N WSS! �/SS!�� 
/SS�� ��' *��SS��5 .���� ���SSi �/S$

  �SS! 	��SS!��10/7  ��SS�	SS�  ]'�SSZ) �SS:�!3.(  ;�SS$��!

�(a��/�SS$� �/SS��? 	SS
� \    ' 	�%�/SS�L� �9��SS�8 &�SS 

    
'�SS� n�SSI �� �
/SS�� ASS:���! ��SS�� �&���SS��I ���SS+!

 ;���� 	
�% ' ;���� �;� t$/�� �;��'� �;��'�

��+�8 	� &��! #N .�#/:M�8/  WSZ/% �	�!�8 &�    ���SP�

  �'� ' ;� �'� ���S+! 
'�� �� A!�8 WZ/% ' &�/��
�

   ���'��SS: &�SS��� C�SS: �	8/SSq�5 ���'��SS: ��SS�'� �;�

t$/�� 
'�� �� 9��18 ���� C�: ' 	��!�� M�8/#N �;� 

   WS! 	#�SL�
� ' 	$�1� M�8/#N ' ;���� 
'���� 	!�!��

MSS�8/#N ��/SS��   #�SS: ASS:���! ;� �SS�� ���SS+! &�SS  .�

Q�$   \S�a� W! �#��� ���i ;��'� ���+! 
'�� �� W5 	�� 

       .���S+  ����/S%�! 	!/S% AS��i �� ]/SP7� ��/S! �!/#

Q�SS$       �� ��SS#��� ���SSi ;� �SS�� 
'�SS� �� WSS5 	��SS 

  ���SS$� ��SS�� �SS^# �� ' 
�/SS! l/SS
b� 
/SS�� ASS�h�5�^#

	� W0�� ����! W! 	#��� ]/P7�    �� 
/S�� �>S% W5 �/:

 �� ' A$� ;/�
� ����!	� 	!/% A��i   ����/S%�! ��#�/8

.��:�!  

EZ ��	�	
� ��2�  

 �� \SSS<�� ]/SSS2 ' \SSS� �SSSbi �x��SSS��? *SSS�� ��

M�8/#N    	S�(� u>�S%� WS(a�b� ��/� &�    sbS$ �� &���

 ��4# ���� U�) �#��� ]'�SZ 4   *��S��5 ' *���S4�! .(

     ' 	#�SL�
� MS�8/#N WS! �/S!�� Q�8�8 W! \� �bi ��9��

	� 9��18 ���� C�: \L:) �:�! 1  \S<�� ]/2 *���4�! .(

 \L:) �/! 	��!�� ' 	8/q�5 M�8/#N W! �/!�� 9�#2.(  

�L' 
 ��2�  

  z�S� ' ]/2) 	4�'� 6�h� Y#����' W�9�8 n���#

       �Sbi �Wa�S+L� W%�S: �S:� �
�<#�S�� ]/S2 �w�! U�fI

  *�SS! WSS5 ��� ��SS4# (Wa�SS+L� W%�SS:MSS�8/#N  6'�SSh8 �SS 

	�(� ���� �/Z' ���� U� sb$ �� &��� ) ]'�Z5(. 
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Table 4. Analysis of variance the different effects of apple genotypes on quantitative traits of flower 

 ' **ns ��4# Q�8�8 W! 	�(� u>�%� 
�� �  sb$ �� ���1 	�(� u>�%� �'�! ' ���� ��:�! 	� ���. 

**: significant at 0.01 probability levels; ns: means non-significant. 

 6�(!�� *�<#���Squares Mean  
WZ�� &���?  

Degrees of freedom  
�����r� )��
�  

 S.O.V  
� ]/2\<�  

Peduncle length 

\� �bi  

Flower diameter 

3.335ns 1.513ns                     2 `/
!(Block)   

79.273** 249.709**                    11  ����8(Treatment)  

4.437 1.395                    22  �b%(Error)  
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E�- 1-  
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Fig. 1. Comparison of flower diameter in apple different genotypes 

 

  
 

 
 
 
 
 

  

  

  
E�- 2-  .$'�8�"	K �1 
1 EN���	�� ��� ��� pD�q�  

Fig. 2. Comparison of peduncle length in apple different genotypes 
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Table 5. Analysis of variance the different effects of apple genotypes on vegetative traits 

 ' **ns ��4# Q�8�8 W! 	�(� u>�%� 
�� �  sb$ �� ���1 	�(� u>�%� �'�! ' ���� 	� ��� ��:�!. 

**: significant at 0.01 probability levels; ns: means non-significant 

 
     ]�S$ �S8 AS%�� 
���S#� ]���51954     ]�S��� �S! �Sf�8
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 &��! 
'�� 	
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'�� n�I ��\L:) �/�# 3.(  

6�(!�� *�<#���  
Squares Mean &���? WZ��  

Degrees of 
freedom  

�����r� )��
�  

S.O.V  
Wa�+L� W%�: �bi 

 One-year-old 
shoot diameter  

�� &�/� z��  
Width of stalk 

cavity 


�<#��� ]/2  
 Length of 
internodes  

w�! U�fI z�� 

 Leaf blade 
width  

w�! U�fI ]/2  

Leaf blade 
length  

1.911ns 9.539ns 0.096ns 0.687ns 3.735ns      2 `/
! (Block)  

3.113** 158.802** 0.537** 1.137** 8.980** 11  ����8(Treatment)  

0.789 5.417 0.141 0.317 1.375 22  �b%(Error)  



��������  :����L�  'M�8/#N 	L��#N O/�8 	$��! 6���/P% ;�$� �! ��$��% 	�/! Q�$ &�  ... 74

" &+ 6- '�8�pD�q� T�Y
� �L' 
 ��2� @�N���� .$  

Table 6. Mean comparison of vegetative traits of different cultivars 
Wa�+L� W%�: �bi  
One-year-old 

shoot diameter 
(mm) 

�� &�/� z��  
Width of stalk 

cavity  
(cm) 


�<#��� ]/2  
 Length of 
internodes  

(cm) 

w�! U�fI z�� 

Leaf blade width 
(cm) 

w�! U�fI ]/2  

Leaf blade length 
(cm) 

���	��  
Genotype  

5.12bc 33.67c 2.33c 4.83ab 9.67ab 
	�!�8 

Torbati 

5.69abc 46.67bcd 3.00abc 4.17bc 9.33ab 
��P� WZ/% 

Khojeh Hesar 

7.17a 49.33bcd 2.83abc 5.67a 11.17a 
��'��: ���'�

Owghaz Shirvan 

6.62ab 37.33bcd 2.50bc 4.50b 9.00ab 
&�/��
� ;� �'�

Alimouri Dowom Ras  

6.07ab 51.67b 2.50bc 4.43b 10.00a 
	8/q�5

Kompoti 

5.47abc 50.67bc 3.00abc 4.08bc 9.17ab 
A!�8 WZ/%

Khojehe-Torbat 

6.58ab 51.33bc 2.33c 4.83ab 9.00ab 
��/��! 	!�!��

Arbabi Bojnourd 

5.61abc 48.33bcd 2.33c 4.83ab 9.33ab 
9��18 ���� C�:

Sheykh Ahmad Tabriz 

5.25c 35.33cd 2.50bc 5.17ab 10.83a 
	��!��

Morabaye 

4.05c 49.33bcd 3.43a 4.30b 5.67c 
	$�1�

Abbasi 

4.09c 52.00b 3.08ab 5.03ab 7.67bc 
 &���� C�:��'��:

Sheykh Amiri Shirvan 

5.71abc 67.17a 3.50a 3.27c 5.77c 
	#�L�
�

Golmakani 
*�<#��� �! u'�� W!�4� �� �  �/�$ �i�B u>�%� 	�(� ��� �� sb$ ]����� 5�/��?) ���+  % ��| W���� (*L#��.  

Mean followed by similar letters in each column are not significantly different at 5% probability level (Duncan s 
multiple range test). 
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Fig. 3. Dendrogram of apple cultivars based on morphological characters with Ward method 


