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١- Palaz                                    2- Kalin kara                                3- Tombul                                4- Chilian bacelona 
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 4���1 -�
�/ 	0-�% �!�/ =1T
�1��/�0 "�# 96��#�Z*�_� /��� 7��� ".  
Table 1. The means of pollen grains germination in studied hazelnut cultivars. 

96��# 

 Cultivars  

	0-�% �!�/  

)Percentage of germination (  

�d�0 GGercheh   † a 86.70  

��1�,. GPashmineh  78.56 b  

J25� GShastak  67.80 c  

@1%�� GFertilede coutard  73.70 bc  

�
��G Round  65.60 c 

/�0��F��?� GGerd Eshkvarat  71.80 bc 

†Means followed by different letters in the column indicate significant differences by Duncan test at 5 % probability. 

†�1T
�1=�#" �� e��K z�2`� �/ ��23 ��,
���#/ eh2L� ���S" �Z�	��/ �/ ^_3 4��2K� 5 % ���QS =F
�/ ��28#.  
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Pashmineh  
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Shastak  

Fig. 1. Phenology diagram of male (blue)  and female (red) flowers of hazelnut cultivars. 
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١- Protandeuos 
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4��� 2-  �8��+�=1T
�1� �H� �
�/ �/�0"�� 	0-��"�# ��1� � MN� 96�"�# 7��� �Z*�_� /���.  
Table 2. The mean comparison of pollen grains effects on nut and kernel characteristics of studied hazelnut cultivars.  

m���� �
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Pollen grain sources 
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Fruit set 
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)mm( 

  

�_6 ��1�   

Nut width 

)mm( 

 

4�D  MN� 

Kernel 
lenght 

)mm( 

  

�_6  MN� 

Kernel diameter 

)mm( 

 

��1�,. 

Pashmineh 
†82.66b 2.53b 1.12c 44.2b 20.68b 22.2a 21.8a 19.56a 18.5a 

�d�0 

Gercheh 
87.51a 3.04a 1.48a 48.69a 13.94d 23.36a 21.76a 20.85a 18.72a 

J25� 

Shastak 
83.03b 2.44b 1.22b 45.38b 16.48c 21.43a 21.83a 19.68a 18.62a 

�/�0/�L	
�,��  

Selfing 
39 .25c 1.27c 0.22d 26.2c 85.63a 19.47a 18.55a 15.5b 6.65b 

†Means followed by different letters in each column indicate significant differences by Duncan test at 5 % probability.  
†=1T
�1� �� "�#e�K"�# ��,
 ��23 �# �/ z�2`�eh2L� ���#/ 	�Z� "���S^_3 �/ ��/ 4��2K� 5 % .��28# =F
�/ ���QS  
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4���3- =1T
�1�  "�#�H�>�F�#�� 96�"�# �/�0 "�/�� �*�� � �Q�� 	0-��"�# ��1� � MN� 96�"�# 7��� �Z*�_� /���.  
Table 3. The mean interaction effects of pollinizer and maternal cultivars on nut and kernel characteristics of studied hazelnut cultivars. 

96�"�# �/�0�Q  

Pollinizer cultivars 

96�"�# "�/��  

Maternal cultivars 

�/ �! @1F,%  ��1�  

Fruit set  
(%)  

�Q� ��1�  

Nut 

weight 
)g(  

�Q�  MN�  

Kernel 

weight 

)g(  

�!�/ MN�  

Kernel 

percent 
(%) 

�!�/  	A�. 

Blankness 

percent 

(%) 

4�D ��1�  

Nut lenght 

)mm(  

�_6 ��1� 

Nut 

diameter 

 )mm( 

4�D  MN� 

Kernel 

lenght  
)mm(  

�_6  MN� 

Kernel 

diameter   
)mm( 

��1�,. 

Pashmineh 
 

@1%��  

Fertilede coutard 
†82.66b 3.23a 1.45a 44.8bc 25.36b 28.54.2a 25.83a 19.56a 18.5a 

�
��  

Round 
83.51b 2.42b 1.12b 46.29b 18.75c 22.76b 20.56b 17.85ab 14.72a 

?���T�� /�0  

Gerd Eshkvarat 

 

86.03a 2.33b 1.02b 47.78a 16.82d 21.83b 20.48b 16.68b 14.65a 

�d�0 

Gercheh  

@1%��  

Fertilede coutard 
85.62a 3.57a 1.68a 47.07ab 21.68b 29.2a 26.8a 19.56a 18.5a 

�
��  

Round 
87.53a 2.64b 1.28b 48.85a 16.94d 29.36a 26.76a 20.85a 16.72a 

?���T�� /�0  

Gerd Eshkvarat 
83.00b 2.46b 1.15b 46.7b 18.48c 24.43b  21.63b 16.68ab 15.62a 

J25� 

Shastak 

@1%��  

Fertilede coutard 
80.35c 3.15a  1.35a 42.8b 23.75b 23.2b 21.8b 17.56ab 18.5a 

�
��  

Round 
82.51b 2.40b 1.10b 45.8b 19.65c 21.36b 20.76b 20.85a 18.72a 

?���T�� /�0  

Gerd Eshkvarat 
83.03b 2.28b 1.0b 47.78a 17.15d 21.43b 20.63b 19.68a 18.62a 

�/�0/�L	
�,��  

Selfing 

@1%��  

Fertilede cuotard 
30 .25d 1.57c 0.22c 22.2d 85.63a 16.67c 14.55c 9.75c 8.65b 

�
��  

Round 
27 .25e 0.98d 0.18c 18.3d 85.63a 14.48c 13.75c 7.5c 6.52b 

?���T�� /�0  

Gerd Eshkvarat 
25 .25e 1.10c  0.25c 22.7d 83.63a 14.50c 13.80c 10.46c  8.78b 

 †Means followed by different letters in each column indicate significant differences by Duncan test at 5 % probability.  
†=1T
�1� �� "�#e�K"�#  ��23 �# �/ z�2`���,
���#/ eh2L� 	�Z� "���S^_3 �/ ��/ 4��2K� 5 % S.��28# =F
�/ ���Q 
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 �_6��1�  >��M�� �� M1
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 	6h% �/ �A "��D �_6 J25� �/�0 �
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 ��/
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�,��4�2�A 	
�,�� ^_3 �/ "���S ���* Q� ���5 % 	�Z� ��/

�/ ./�� �/�0/�L <*�K 4�D =1T
�1� 	
�,����1�  Q�36/23 	�1� �� �2�47/19 	�1� �_6 � �2���1�  Q�83/21 	�1� �� �2�

55/18 	�1�.<��� >#�A �2�  

-.� 

   /� =�� �Z*�_� �H� �3 y�
 �
�/ �/�0"�� �3 96� 7��� "���% /��� �Z*�_� ���6 <��0 � ��12
�� "�#<3/ ���S ��,
 /�/ 

�A 96�"�# /��� �Z*�_� Q� �]
 ?/�� @0	#/ "O�*���) @0(  ?�� %	�Z���/ 9# �� ��2��/G �� "��D �A ��� Q�� ���Q@0�# "

 fM�� � �
�
�/ �/�0��# �/ �S �#hA f��l. Q� �%/�Q*� /��. G=������� 96�"�#  �]
 Q� �Z*�_� /���"O�*��� @0 "���/ <*�K 

"��
�%��. )
� >1.(P� �
/�� �A ��12
"�#  =��>#�-. �2��� ��"�# �T�/ <+��_� <��/ )5G 13G 15G 22(.   

  �
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Effect of Pollen Sources on Nut Characteristics of Some Hazelnut  

(Corylus avellana) Cultivars in East of Guilan Province 

 

D. Javadi Mojaddad and E. Abedi Gheshlaghi1*1
1 

  
 Pollination is very important for achieving an economical production in hazelnuts. This 
study was conducted as a factorial randomized complete block design with three replications. 
In this study, the effects of three pollinizers (Pashmineh, Gercheh and Shastak) on nut and 
kernel characteristics of some hazelnut cultivars (Rounde, Fertilede coutard and 
Gerdeshkvarat) were investigated. The results of the flowering phenology showed that all 
cultivars were protanderious. The time of the male flowers opening in Ronde and Fertilede 
coutard was from early January to late January and in Gerd Eshkvarat was from mid-January 
to late January. The opening time of the female flower was variable from mid-January in Ronde 
to late February in Fertilede coutard .The results showed that the quantitative traits of nut and 
kernel were strongly influenced by pollen sources. Using stronger and more viable pollen 
grains of Gercheh pollinizer, the heaviest nut and kernels, the highest percentage of kernel 
production, and the lowest percentage of blankness kernels were 3.64, 1.48, 48.69, and 13.94, 
respectively. However, using Shastak pollen grains, the weight of the nut and kernel was 
decreased by 2.44 % and 1.22 %, respectively, and the blankness percentage of kernel was 
increased by 26.48 %. The amount of blankness increased dramatically to 87.51 % in self-
pollination and nut and kernel weight significantly reduced to 1.27 and 0.22 g, respectively. In 
general, pollen grain had effects on some fruit characteristics such as nut and kernel weight, 
percentage of blankness and kernel production, and pollen grain had no significant effect on 
nut and kernel shape. The highest overlap of male flowers opening in pollenizer genotypes with 
female flowers of Rounde, Fertilede coutard, and Gerdeshkvarat was observed in Gercheh. 
Keywords: Compatabitity, Dichogamy, Fruit set, Nut, Pollination.  
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