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@+�
9+ � �� � #	 ?��
� "
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�&��+ �� �1+ . �D�� "#	 $�m*� 9	
+ "�&C��9�� D�� 
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 �4)�~�8�#7&��  . 9���1+8�#7& 9���	�
 �	 N! ��� 
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`
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� �)

��	�
 ?��&�  T��+ �1+ ���)y 9��) �+ �#�&��� 36�� ov 

 �
�)������ � Qx 9��) �+ �=#��� 36�� Rv �
�) 

������ (�&�4
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 98�&���4)��2�	 9�@�
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�L�� �S�# 
[L � � ��	��	  9
����)  D��
R .( "�&C��q 

 3>P��	�
  �
� $��� ���)GC( 36
� �)GS( Y��	 �

)GV ( ��1+ ��&+) VI ( 34
� �	
L ��
+ )���)Panwar 

and Bhardwaj, 2005 .( V*B ��� �)��, 3��+ 9	
+

�*#�  D�~�	 $<� �	 �@�, 9���	�
 �	 N! ��C���� � �S

�|2 �+ �C���� k	��	 "#	 ���  �+ ��� �
@+�
9 VS�: e�
` �	 

 '�� �+ ��, � ����&���2,Rq 3+�5 9��) �) 36�� Qvo±R 

 �
�)������ ���) ��� )
� �	 N! � �&�4
� �	
L 

 �+ ����=��)
@+� ��
9 3L) �+ D���(#) 9��	
� �	 vvQ/v 

 "#��� k
����� .  

   

 ����&� '��� (���� � �)*��)�+,�$ �#-�.� �'  �/��� ��
  ��� ���� � 
/�)Panwar and Bhardwaj, 2005(* 

*�� �� ����� 	
��� �� ���
 � G ����� ����
 ���� ����
 VS ������ ������ �� ���� ����
 ���� �����
 � TS ����� ��!"# �� ����� ���� �����
 $% 

 ��&�
!�CG ��������� ����
 �����
 '(�)# DSS ����� �� ��� �!*+ ������ ��,������� n ����� ���� ����
 ���# �����
 FCG ����� '���� '(�)# 

 �����
 ���� ����
T � ��� -./ !
 ����� $% ���� �RB�0�� 102 ��� � 3+� �4 .  

  

    

GV=PV×MDG GS=Σ(n/ DSS)  GC=((G+VS)/TS)×100 
VI=G×RB MDG=FCG/T PV=Max (CG/DSS)  
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+'	
5	 
+ �1+ ��	��	 � 	�F� ��H#� ����	�
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 �
�^�� V# N��#�	� �#8(� �	)Univariate ANOVA (

4)�~� c��Z ����6 �) $#���:�4 �*#���, �
� ?2�L �) �

�
@+ ��
9 �� )Scheiner et al., 1993 .(  

�+ �
� "#	 9���, D�� '��P xijk = µ + αi+ βj + 

αi×βj  + εijk  (i=1, 2, 3; j=1, 2, 3; k=1,..., 4)
 

 �, �) �Z 3�	� �α �β � ε�+   e
E� ?��
�'	
5	 "�%���� 

 9�#�) u[� �	 n�>��	 �$: �	�F� �)�+ D�� 9�[B � �1+ ��	��	

 �αi×βj   
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5	 ��) 

)Mesdaghi, 1998.(  �Z 9)�	�� �)8(�#� 
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�&E� 	� ��+���� �# ��P	  
5	 "�%���� �)��� �4
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�
@+ ��
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9 ����, �	 Dunnett' 

T3 34
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� 9�[B �)�+ D�� 9��  �#8(�
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 34
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+)Marija, 2003 .( ��� )� )�	�� �)
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� s
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@+ ��
9 �� )Wheater and Cook, 
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 D�	 n�� ��(�p�4
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W� �) �P�)  �� �)Dytham, 
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����� � ��	  
��� 

����� �� ��� �	
� ��	
�  �	���� �� ��	����� �	���� ���� 

 	��� �	�� � !�" #$%��&��  ��� 	� �' ()� *+ �	���� �,�� 

����� �� ��	-  ����� (��� ���� . �����	
/� ����� 0�� ��

����� 1/�� �% ����	2�� �� �3��45� 6���� �����  )ISTA, 

2008 ( �9����" :�� �� �% ;/� !�" �3,�� (Quercus (

�	�� 0�	4" <	3�4= �	�	> � ���?������ �	����   �� !��

 �	����@  ����� ��" )	A .;/�� ��	
� 	� 6��  �� !����� 6

B��C> ���D4������  ��	
� 	� 	�� Alvaninejhad et al., 

2008 ��� ���� �� Quercus brantii;/� <�	E
�  . ��

B��C> Alvaninejhad Alvaninejhad et al., 2008 

 0�	4"�	4" ��� �� !�� ����� �	���� F �	�� �� � !�" �4� 

 ��� 	� 	���G��� �� �3
3���3/� ��H ��I3�  . 63�J ����

KL
H�	� ����   ����� 1��#" � ���M <�	E� �� �����

����� �"	� �
N#M �4
J#/ ��� .  

 ���� B��C> 6��?� #O� ��� ��G� #� ����  � ;=#/ (P#�

����� 0���  ���� ��	����� �	���� ���)+�/+p< .(<�#O� ��G� 

 #��MC�� 	������ � ���M ��� ���  R��� :�� S�
D� �	�

 1/�� ���%	���#T
��C> ��4� �� S�
D� Pounders and 

Fare, 2002 ���� �� Q. phellos � Q. shumardii (

Tilki and Aptekin, 2005 ���� �� Q. aucheri � 

Alvaninejhad et al., 2008 ���� �� Q. brantii 

;/� �
N#M ��#- �3�	� ���� . 

��?� #3O	� I3� ��� ��� ������ #� ���  ��	����� �	���� ���

 ;/� �
"��)+U/+p< .(��?� �� ���� 	�  ���� ���<�#O� 

�� ��� ��� � ��G� 63� V�	W
�  �% ��4� R	G�
/� 63�J ����

X4� ��G� #O� R	G��� 6�� ��  ��� !����� �� VW
Y� ��� ����

;Y3� . #Z� �� S�
D� �	���G� �Y�	W� )	T�� ��5�MC�� 	� �

����� ��#3M ��#- ���� ���� I3� 	���� ��� ��	� (��� �� .  

 (P#� 6�#

3������ 0��� � ;=#/  ��� 63T�/ �	���� ��

 [	E���\++ � #
�  6�#
4%]H	" 6��  	�^G/ �	���� �� 

X4�  �� !�" ���� [	E����+++ #
� ;/� !���. ���� �� ��5 

 #Z� �� �� 	_����MC� �	������  Y��� 	���� 6�#
_� ��� I3� � ;

X4� ^G/ �	����  [	E��� �� !�" �����+++ �� #
� 

����� 0��� � ;=#/ (P#� #��	W� 6�#
4% �
"�� �� ���  �� ���

 #Z���MC� �	������  ;Y��� 	���� 6�#��� ��� .����� P#�  ���

 �� 	����WG`� �	�<�	E� I3� S�
D� ����   ��� �	
� �� ��	�

 (63T�/ ���� �WG` �� �� ���` �� ab/ �� [	E��� B��IN� 	�

����� P#� 	���  �� 	�� ;N	� B�	� ����� �� 	���� �����#T 

WG`� �	�;/� !��G� 63�J ����  . ���� ��	3Y� 0��IM X�	�� 

 �� ;/� !�"	�����X4� (���M c�  	�d��G� �� !�" ����� 

	� �� (S�
D� <	=	E��� ��MC� �	� �����  ���	E
� ���

�������H#�) Isik, et al., 1986 eTodaria et al., 

1995e Chauhan et al., 1996 eTilki and 

Aptekin, 2005 � Alvaninejhad et al., 2008 .(

 ��	
��� B��C> 6� ���� )�I5 f�b� 6�� �3�	� 64g� ��� !��

 �� �� ���/�#�� <�#O������ #� ��G�   ���� �� R��� ��� ���

�� ��#- �3�	� ��� .�� T5� (��%��`����� ��  ���M ^� ���

 V���= #3O	� ;2� ��	3M���?
� ��4� �� �� �% ���� ��#- 

��  �	�� �b32� 1��#" (��� ��G� (���	� ��	> �� ����

B3> (��� ��3/�  ��4� !�	"� ��� !����� � �M�3/� (�	43�

)Bonner et al., 1994 .( ���� B��C> 6 ��3/ #��#� #b-

�	�� ���& 	� �% ���	� �	
H���� �  	_�� 6/ K#?� �����

 �"	�)Abrams, 1985 ( #33h� S�
D� �	���G� ��

��?�  ���� �	
� �� ����)+U/+p> .(�� ��5  <�#33h� ���� ��

����  [	E��� �� ��	�� ���& 	� �� S�
D� �	���G� 63� !���

 �� �"	� �b32� � �i3
�j <�#33h� � ��� ��G� �	��� ab/ ��

 ;Y��� R��#� ��)Willian, 1987 .( �� ��� �	
� ��	
�

 	��� ab/ �� [	E��� B��IN� 	� !���4� 	���� �3�� ]H	"

 �� ;/� �
N	� B��IN� ��� c
H ��� B��IN� 	� � B�	�

 �� ���`�3��I ��G� 63T�/ �	���� �3�� ]H	" \++ #
� 

�'� �� #

3� �,�� �3��I ��G� cG/ �	���� �� �`��#� 

�'++;/� !��� #
� .  ����C> 6 B�� �	��� ab/ �� [	E���F 

 �� f3�#� �� 635	� � �k�- (���#� ��G�\++ �� �+++ � #
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 ���+++ �� �'++ �A3
� �� � ;/� �
N	� B��IN� #
� 

 63T�	3�	���� B�	% ��l	/   ��	�)Breckle, 2002 .(

 S3` ���#33h� 63�J�#
YM! �� 1��#" �� �
H	�" )�� 

��#- #3O	� ;2� �� ���	� �	
H���� � !���   1��#" �����

��� #33h� �� ��� �35�� �	�� �� ���	� ;H�� �b32� .

V��` B��� !��� ���� #�)  ��&#� 	� ����M ��&#� ��

������(63�	> <	=	E��� ��  �� m=	� #�  �� ��" �	
H��

 �#

3� �	�� <�� ���	� �� �b32� 1��#" � X�	�� ��3_�

�/#
/���"	� �
"�� 	���� �����
� �  �� �#

3� �3�� 	� �

���	4� �35�� .� ���� 	� �
G5�� ����?� V�	W
� #O� �i�  63� ���

 ��" R	G�
/� ;/� 6n4� ;/� �
"��� ���� ��� ��� � ��G�

 ��<�#O� ��� �35�� �	�� �� B��� 1��#" ���� ��3_� ;G$� 

��  ��	343"�3� <�#33h� m=	� �������C! �� !�" 	���� �� 

	� m=	� �� �"	��� ��� �3�� 6
N� l ��" .  

 �� �� ��� �	
� ��	
��4� ���� �	���G� /�#�� B��IN� 	� 

�
�� ^
H ��� � ��� �3�� ]H	" ��� ^
H ���  � �J
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Abstract 
The effects of seed source elevation and size on germination and seed vigor index of chestnut-leaved oak 

(Quercus castaneifolia) seed were investigated in the laboratory. The acorns were collected from three 
locations in Loveh forest, northeastern Iran, from elevations of 400, 1000 and 1600 m a.s.l., and classified 
into three different size classes including small (S), medium (M) and large (L). Using a completely 
randomized full factorial design, 900 acorns were sown in optimum growth conditions (8h light in 30 °C 
and 16 h darkness in 30 °C) for 40 days, and their germination emergence was recorded every other day. 
The results showed that all examined acorns had good average germination capacities (GC), from 80% to 
99%. Seed source and seed size had significant effects on acorns germination and vigor index (p<0.05). 
Consequently, reduced seed source elevation and increased seed size promoted seed vigor index (VI), 
seedlings root and total biomass. Large acorns from lower altitudes showed higher germination rate and 
vigor. It was concluded the importance of provenance and seed size determination in seeding and seedling 
production programs. Furthermore, such variations effect on initial Q. castaneifolia seedlings vigor. Such 
studies with planting seed size classes in different altitudes can define the value of seed source and acorn 
size effects on chestnut-leaved oak seedling establishment with more validity, and determine the proper 
seed size class for planting in each condition. 
 
Keywords: Chestnut-leaved oak (Quercus castaneifolia), Seed source, Seed size, Germination, Seed 

vigor 
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