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�|��  �U|:/ 

������ @j
C� )35/3±22/73 �����!� <��� /( G�|�� 
)78/1±78/58 ��|||���|||!� /( �|||; )83/0±05/25 

�����!�(/ {�� )08/0±85/2 �����!�(  @?C� � �; 
{�� �� ) Q��86/0±8/8( �, (�!%�# ./Z��[�� �7��� 

@j
||C� )21/2±33/41 �||����||!� <||��� /(G�||�� 
)26/1±12/40 �|||����|||!� /( �|||; )65/0±8/17 

�����!� � (@?C�  ��  �;{��  ) Q�|�74/0±57/6( 
,# 
||!R,# ,�(R�||$   �||� g||�>!�+
�||���,  N||���

+F�(��6��: (%. +
����,  �!P���I�F� �y�  �|:��� 6
|� 
#,�� �$,��/ #
���� ]$�!��  @|%�# .�� ���|�  tR
|% 

�aV� �=% )006/0±32/0 (,# N���  +(�
|��  (|% .
Z��F�/�y� �, �#+
��� ) �!P���I�008/0±27/0 (� �U: 

)006/0±27/0 (\�
� rd!R�  .(�!%�(�Z��!�7  {�|� 
 Q��)06/0±56/2 (U��  g|�>!�  �|�  
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=$�� 2- C'�2< AB.6' D<�'1�$ E; F"G6<��*� 65 H&5"�  "I�	�?@'$1 �9� $��  "5�/0'$*�� �23'1 4"5*�� 1��J"�  


]R 
C��@� )+
����,(   +
����, 

�:���6
� ,�!P� Q�� 
F ��,# 6#�FX Z���
�� �
>���  F ��,# 6#�FX Z���
�� �
>��� 

1/147 ns 5/0 3 7/73  **73/32 2  3/4814 @j
C� Q�� )�����!� (<���  

33/44  ns 94/0 3 86/41  **98/37 2 91/1683  G��� Q�� )�����!�(  

42/9 ns 62/1 3 28/15  **41/26 2 72/248  �; Q�� )�����!�( 

1221/0 ns 2/1 3 147/0  **47/3 2 4233/0 {�� Q�� )�����!�( 

0009/0 ns 04/1 3 001/0  **91/17 2 0175/0 V��a �=% 

286/1  ns 38/0 3 485/0  **79/21 2 031/23 @?C�  �; �� {�� Q�� 

 @�C��)+
����,(   +
����,  


]R F ��,# 6#�FX Z���
�� �
>���  F ��,# 6#�FX Z���
�� �
>���  

1/147 ns 50/0 3 7/73 
 

**73/32 2  3/4814 @j
C� Q�� )2mm(  

33/44 ns 94/0 3 86/41 
 

**98/37 2 91/1683  G��� Q�� )mm(  

42/9 ns 62/1 3 28/15 
 

**41/26 2 72/248  �; Q�� )mm( 

1221/0 ns 20/1 3 1470/0 
 

**47/3 2 4233/0 {�� Q�� )mm( 

0009/0 ns 04/1 3 0010/0 
 

**91/17 2 0175/0 V��a �=% 

286/1  ns 38/0 3 485/0 
 

**79/21 2 031/23 @?C�  �; �� {�� Q�� 

** �>��,�# �;� m]$ ,#
�� 99  �(�,#ns i��>���,�#  

  

_�
!� PCA 
�� #�# �7  �#+
����, �!P���I�  ��U:  ,#
 9�# ,��� #�(!��PCA  F����(=� U�
�!� ��(��%  �=%)

29�# ,��� .(/ �!C?��� !?x�� O!� 
� �,��  ��,#
 
�%����: � ��!C?�� �.�� �, 
� �# ��O!� ��,# 
z�%����: � e
.�,� F� m]$ 
�,# 
�� #�#
�� .N� 

O!�6
��� �I��:���� ��+���� �:���6
� �!P�, Q��
� 
��E�=.�  +#
� � �� 
!R,#,�(R�$  �$ ,#+
����,  #,��

$,���  ��
:�# ,�#��� ,#PCA  
��#�#  � �� 
!R,# �7
 +#
�,�(R�$ F� �y� �:���6
� ,�!P� Q��/
�  ,
!I,


�!�6U� �(�!%(�   �(�)3.(  
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�KE 2  - "�IW. $1 %�23� ���&����?@'  "5�/0'$*�� 1�23' 4"5*�� 1��J"�  �� 	
�Q2�� �5PCA  

)623.�"X� :■ $A/:▲  :Y���◆ .�KE*�� &."Z "?<��5 .�92�� "< D9�(  
  

  

=$�� 3- ?2�M��� $'/0���* 1'23� 4"5 -2� $���"* X�"/&Z&.� ��1&!� �5* PCA 65	�"�� 
�7�'" $'	0 1�$ �U1
 $'D<� �&.�6	�E ��1&!�  

 

 

�!P�, �:��� 

��O!� 1 ,��� 2 ,��� 3 ,��� 4 ,��� 
Q�� @j
C� -0/951** 0/22 ns 0/087 ns 0/01 ns 
Q�� G��� -0/964** 0/072 ns -0/106 ns 0/085 ns 
Q��  �; -0/919** 0/174 ns -0/124 ns 0/106 ns 
Q�� {�� -0/372** 0/559** 0/623** -0/2 ns 

Q�� {�� ��  �; @?C� -0/714** -0/226 ns -0/552** 0/228 ns 
Q�� �=% V��a 0/688** 0/266* 0/537** -0/267* 

 

�I��:���� ��
� 

 

V�% -0/452** -0/045 ns 0/491** 0/353** 

�,# m]$ F� e
.�,� 0/527** -0/646** 0/287* 0/052 ns 

����: 
�% 0/281* 0/534** -0/367** -0/223 ns 
����:z�% -0/448** -0/797** 0/086 ns -0/107 ns 

+��� ,�(�� 5/605 3/126 1/43 1/138 
�!C=% 6
f� +,
�X 3/252 2/252 1/752 1/418 

W�
�,�� Z��?� �>�"� (�,# 40/04 62/37 72/58 80/71 

** �>��,�# �;� m]$ ,#
�� 99  �(�,#* �>��,�# �;� m]$ ,#
�� 95  �(�,#ns i��>���,�#  
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1 

G��� Q��  

 @j
C�Q��  

  �;Q��  

�,# m]$ F� e
.�,�
  

V�% 

 {�� ��  �; @?C�

�=% V��a 

 
�%����:  

 {��Q��  

z�%����:  
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Abstract 
     In this study, the diversity of morphological traits of needle in male and female yew (Taxus 

baccata L.) along the topographic and longitude gradients in the Hyrcanian forests was studied. 

To this aim, a total of 580 needles from 58 trees were measured in three sites (Amlash, Gazu 

and Afratakhteh) along the longitudinal gradient of the Hyrcanian forests. A hierarchical or 

nested analysis of variance was used to assess influencing sex and site on the 6 measured 

morphological traits of needles. In addition, Duncan's test was used for multiple comparisons of 

means. Furthermore, principal component analysis (PCA) was used to determine the most 

important traits and environmental factors in differing sites. Results showed that variation of 

morphological traits of yew needles is only affected by site factor. However, the influence of 

sex was not significantly assessed. Results also showed that most morphological traits of yew 

needles except the form factor were highest in Gazu site that comprised moderate slopes, 

northern aspects, faced northern humid air and experienced higher growing season due to lower 

elevation. Generally, morphological traits of yew needles were lowest in Amlash site, which 

included steep slopes (loss of soil depth) and western aspects (decrease in relative humidity). 

Yew trees in Afratakhteh site showed intermediate values. Our results imply that sites with cool 

summers and higher relative air humidity (settling in the humid northern valleys) provide more 

favorable growth conditions to morphological traits of yew needles compared with sites with 

higher average annual rainfall across the Hyrcanian forests. 
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