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��� ���.��* �#C�  ��D& ��D20 8���E �� %F )� T  (�& ��:�� .��(*����D20����  

���	�
 *�
��� ������ ���$I� %�&  ;��& � T 
 �T  J20�0 ��KB 
 @B �� ��D$ �C�* �T 

))�& *�
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 ��T 
 �T J20�0 �� @B 
 KB �� ��L2� �C�* �T �( �2�
� ������ 
 �

 ���&)KAB=�T���.� �* �#C�  (����� N�O J��7 �* �*���� 8����* 8*�$ 9�0 P(�O ��  

� 8��Q�� ���
� �* ���.0 ��-R �� �"*�S0 ;��$ ��-$�#@FTU�& ��V� . 
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�#$ %����� \��& ��D& ��D20 �* 8����* % @��D& ��D20 �* 8� 3(��D$ 
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��,������ �* )*�+�	� *��� �#C� � 
 8����* 8��(� �* 8�
� ��-�& !2�f0 g�1� 

�h���*  e�0 i�V ���)Haloxylon spp. (!	� . ������ 3(� X
�& 8��� ��)@FUU (

 *
�_ 8��$�0K !	� )�& j���� 8��(� �* ���./�0 ���.� 8�2#2� ) ��?O�� 
 ���(��V

@FkK .( 

)*�0 �,*��d> *���� 32�
�  Y�	 �* e�0 !&�$ !	* ���@FA@ ��-(��./�0 �� 

?
���l��_  �& ���1, ��
1�	 *��� .�#�  3(��)@FAK (�����R �� 8�& )*��d> 

 ��-#Z� ��� 8*��� J	���� 
 *�(� ���2�� �]`2	 j��� m���E 
 )*�$ n2C�0

!	� )*�$ �$o 8�& )*��d> ;#E 8���E �� �� ���./�0 .p��  3(�"�)@FA@ ( ��	�* ��

�� q$ �	� 
 !r	 ��-$�� �* e�0 8����* �&� �$ *�� ��"�(�* *�& . ����[)@FAA �

 sFkF (���, )��L(
� ���t�	� 
 �-����2� �� e�0  )��& 
 ��& ���  )*�$ �$o ���

!	� . 

�,*��d> ���Q, �� ���D�_� =?� �	��� ��-(��./�0   ����Q.L� ��-(��D2� 
 c�"� 

 �& *�-�L2> ��� �.(12" !2+2$ 
 N`�� ���
��" ������� ���� !��O�) 
 ��DZ�

 �8���.D�@FAa .(8�L� ��� !"�� �[� !2D�� 8��� 32D� �* �& )*�* ) 
 ����

 �8���.D�@FAa (������ 8*��� J	���� 8� Y���* �� 
  V�* �� �-(��./�0� !"�� ��2��	 

����� *�
��� ��� X��&� !��O� �C�* P(�O �� �$  �*�&���	 �	��� 
 � �,����� 

�#C� ;���E 8���E ��  > �& 32250 8����* ���� �&� 
 �,*��d) �����@FaU
 @Faa .(

�#C� ��Z���"�(  �2�� ��� �+�u� ;��?�� 
 )*�	 c��[� �$I��  ]� 8�12� �� ��$I� ���

+�u� �-�0 �$ �& �(��� ����� �(���� v�	� 3(� �� 
 !	� 8����* v��	* ;��7� ;��7 

V�* 8� �* �22w0�)*�0 8*�$ 9�0 P(�O �� �$ !	� ���./�0 ������   ;C�_ )���� ���
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* �� �#� �_�O X�x�� ��$I� ��% ���	 )* ���V� 

!	� )�& ��V� ��L$ ���./�0 )�DE PO��� �* 8� N�O �(� '�> �$ �& .��?�� �x�_ 

)�
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�� ��-(��./�0 �* )�& ��V� N�O �(��  *����, 
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 12(�> �*@FTF[� �$ ���./�0 ���.� '�>  �* *�� *�-L� 8� �* �,*��d> �� �����1�&

?
��� �* y*�	 UB�& )�(1,�� *����, 6���0 �� 8��Q�� ���/ Y�D& �����#2$  
 

�+�u� �� ���	�
 *��� ����� ����� ��� �& 32250 �(� N�& . ���./�0 3(� ������KAB 

 8��� 8�D� �* 8� 3	 
 ���.� �* �#C�@B!	� )*�� Y�	  .O� ���
 32���2� !��

 PDE �* ;Z� 3(� ��� X��&�@KAzB ���D2���	 (SP)32���2� ��   �� ��2,U b�D2� 

 ;Z� 32D� �* )�& �+_{/FF�& 32250 �C�*  .���	 �	�����,�����   �?
�� 3(� 

(Ra)(�> �� � ��-��	 ���� ���� {@z@{kU %����� �� B/@A{!	� )*�� ��D2#2�  . 32���2�

�1�	�	 
 �&� %����� � ;��7  ��:��)VI ( 8����* ����@B��	 � 3(� 1�	�	 
 ]�*�& 

 �?
��kA/@k�& 32250  . ���?�VI)����� P(�O ��   X�+0�� ��2,(H) W�0 �
7 
 (CD) 

AB 1�	�	 !��* �#C� @B ���	 )@B =a (!�Q� �� 
 ;Z� 32D� �*               *�
���

 }�&H 
 CD �� _
 ��D2���	 JQ a!	� Y�	 JQ_ ��  .����� �����  ���	�
 *���   

!	� �(� N�& �� =�
d> 3(�: 

)����� 8*�* ���7 �� �& j���� ��-(�2,%������ ����� �* ����2�   ��2-� )PD (

 ��-(��./�0@B �?
�� 3(� ���� ���	 @AB�& *�
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������ �2-� ���� P(�O �� )�& *�
��� � ������ n#�r� �����D20 � 32250 �(� N�& ��

�& : 

T1= 150-(150×20%)=120     ���.� �* �#C� 

T2= 150- (150× 10%)=135    ���.� �* �#C� 

T3= 150            ���.� �* �#C�)������ �2-� �  ���� �
� �� )�& *�
���   (  

T4= 150 +(150×10%)= 165     ���.� �* �#C� 

T5= 150+ (150×20%)=180    .� �* �#C����  

T6= 250               ���.� �* �#C�)������ ���& ��D20 8���E �� �2�
� (  

 

 ���� �	�0 P2?Z0 �
� 3(� c�2(1V)@FTA (!	� )�& �"�5� ;2S+0 �� . 8����

����� N�O J��7 �* ��� �����D20 �& j���� ���.0 ��-R �� �"*�S0 ;��$ ��-$�#�  .

 �L(���� ����_�
 �� 9( �� !_�Q�KBBB �* 8*�$ 9�0 c�2#DE 
 )*�� 6������ 

 8��Q��@FTF�& j����  . �� )���� �V �� 8����* W�0 �
7 
 X�+0�� 8��� 32D� �*

 8*�$ 9�0 c�2#DE))����� ����� Y�	 �* �� ( ��5� =(
� Y�S" 8�(�> �* 
 �& !�[

�& ���.0 12� .����� ;2#Z0 
 �(1�0 ��Q��> �&� �C�* ��& 
 W�0 �
7 �X�+0��  \�

�#$ %�����  8����* ))����� 32D� �� !�Q� ����� Y�	 �* ��( �C�* j�7�� ;(��0 �� i> �

�& j���� �-�� v��2	 ��� �� .�#$ %����� \��&  Y�QD� 8����* (SI) ]�^#C�_ �� 

�& ��	�Z� 8����* W�0 �
7 6��� �* X�+0�� .��	�Z� ���� W�0 �
7 6��� �� )*�+�	�  3(� 

�
1" !#E �� \��&� �V�0 ;��7   �Z
	 �,*��Q, 
 X�+0�� �� !�Q� W�0 �
7 %����� 

)��5� 
* (!	� 8����* W�0 . 
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)����� 32���2� �#$ %����� \��& 
 W�0 �
7 �X�+0�� ���  �* ����D20 �� 9( �� 8����* 

 ����� Y�	)8*�$ 9�0 �� ;�7(  �* �-�� �&� 32�hD� 
 ��5� =(
� Y�S" 8�(�> �* 



��V��D& Y% @ �K 
 F(1�0 '(��� 
 )�& �(��� ������  )*�*  !	� �(� N�& �� ��: 

 

 ������ ��� �� !"�� #$� �������� ��%&� 

��Q��> �&� 3(��L2��  %����� �� X�+0�� {/@U )��D& �����D20 �* �C�* K 
 A 
 

 %����� �� 8� 3(��D$U/@K��D& ��D20 �* �C�* %  U� ���& ��D20 
 )*�* b�  �&� �

 �E�+0��a/@F*��* ���7 32���2� ����(�V �* �C�*  .��D& ��*�D�%  @�� 8�L�   �$ ��*

��Q��> �&� �C�*��
��� 8����* X�+0��  *���� ����D20 J20�0 �� J	���� �� .(1�0�  

��Q��> �&� �C�* j�7�� ������ 32� *�V�� ���� c�"`��� �$ *�* 8�L� 12� X�+0�� 

#C�" ����D20�#2� ��5� �
	 �0 �*�(� �  *��* Y��7 ;��7 8*�� ��*)kBk/B=Sig. .( 

 

 '�� �() ��� �� !"�� #$� �������� ��%&� 

��Q��> �&� 3(��L2�� %����� �� W�0 �
7 a/@A)��D& ��D20 �* �C�*   @ 8� 3(��D$ 
 

 %����� ��U/@B��D& ��D20 �* �C�* % a) ���& (!	� )*�* b� .��D& ��*�D� 8�D�% @ 

��� 8�L ��Q��> �&� �C�* �$ ��*� J20�0 �� J	���� �*
�_ �0 8����* W�0 �
7 

#C�" *�V
 �� 
 Y�_ 3(� �� }!	� ����D20��C�* *�(� !�Q� ��  (1�0 ��&� ����  

����� ��Q��> �&� �C�* j�7��  �#C�" W�0 �
7���5� �
	 �0 �*�(�   ;��7 8*�� ��*

�� 8�L� �� Y��7  ��*)FU{/B=Sig..( 
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��� *+���� ,-�� �� !"�� #$� �������� ��%&�  .�� !�/-�"  

 \��& 3(�(SI)�
* Y�O �* %��Q��> �  32� 8*�$ 9�0 �� �5� U/Fk ��D20 �* �C�* 

��D&% a) ���& ( �f$��_ �0K/AK��D& ��D20 �* �C�* % @ �&� �(*�?� 
 ��&�* �&� 

 !	� ����D20 J20�0 �� J	���� �*�(� �#2� *
�_ �0)��D& ��*�D�% K( 
 Y�_ 3(� �� }

#C�" *�V
 ���(1�0 ��&� ����C�* *�(� !�Q� �� ������  ��Q��> �&� �C�* j�7�� � 

#C�" 12� \��& 3(����5� �
	 �0 �*�(�  �� 8�L� �� Y��7 ;��7 8*�� ��*  ��*

)UaB/B. =Sig .( 

 �&� ��
�T��	 �  e�0 8����* �#$ %����� \��& )8��� �0 *�V�� ���� 3(� q2:�0 

���?� (?
�� �*���D20 3(��?"�� ���� *����,  )�T(  ���& 
)�T (��D& ��*�D� �*% F 

�� 8�L� 
 )�& �(��� 2�
� %����� 4`��� �R �,� �$ ��*� �-�0 ��D20 
* 3(� 8����* a/k 

 �� 8*�$ 9�0�� i> =(
� ;S" 32D�+� 8�(�> �* 
 ��"�( ��
1" '(��0 �� �!	� )*��

F/@k) =2������ 
* ��  (!	� )�2	�. 

 

���� 0��1* 23 045	 !���6 �" � !"�� #$� +� �
) 7.�� !�/-�" ������ 
�8���� 

�/��/��� 9� 7!"�� #$� +� �;� <���. 

23�45�& ��	 

% cm 

 75�& 8��

):;( 

 =	��> 8��

)::( 

 =?� 8��

):@( 

=�� 8�� 

):A( 

8�� 8�� 

):1( 

B��� 8�� 

):0( 
Ti 

13.7 36.1 305.3 304.3 289.8 295.0 288.3 269.2 T1 

14.9 39.0 299.9 299.0 283.5 288.2 278.6 260.9 T2 

13.5 34.6 292.4 293.5 280.5 282.5 274.8 257.8 T3 

12.4 32.6 294.3 296.4 283.9 285.6 279.8 261.7 T4 

14.9 38.2 296.2 296.5 282.8 282.9 282.3 258.0 T5 

13.6 34.9 294.9 295.5 281.1 284.8 277.4 260.0 T6 
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������! "#$�%& '�()(*� ��+ ����� ����)� � ,��� --.	�/�  - �A

���� 0��1* >35	 !���6 �" � !"�� #$� +� �
) 7.�� !�/-�" '�� �() 
�8���� 4 0

�/��/��� 9� 7!"�� #$� +� �;� <���. 

23�45�& ��	 

% cm 

 75�& 8��

):;( 

 =	��> 8��

)::( 

 =?� 8��

):@( 

=�� 8�� 

):A( 

8�� 8�� 

):1( 

B��� 8�� 

):0( 
Ti 

15.6 67.2 497.5 482.0 492.1 466.7 472.4 430.3 T1 

12.6 53.6 478.9 467.8 476.6 458.1 464.6 425.3 T2 

11.2 46.4 459.1 452.1 456.6 436.8 449.8 412.7 T3 

11.7 49.5 471.6 462.8 469.7 449.7 457.8 422.1 T4 

12.1 48.1 443.4 438.5 449.8 424.6 434.2 395.4 T5 

10.4 41.4 439.1 426.7 438.6 417.9 427.7 397.8 T6 

 

���� 0��1* ?3��� *+���� ,-�� 
�8����   !���6 �" � !"�� #$� +� �
) 7.�� !�/-�" 

�/��/��� 9� 7!"�� #$� +� �;� <��� 045	. 

23�45�& ��	 

% cm 

 75�& 8��

):;( 

 =	��> 8��

)::( 

 =?� 8��

):@( 

=�� 8�� 

):A( 

8�� 8�� 

):1( 

B��� 8�� 

):0( 
Ti 

52.2 25.9 75.7 70.8 70.2 64.3 64.4 49.8 T1 

45.9 21.9 69.2 65.6 64.6 60.6 60.2 47.3 T2 

40.5 18.1 62.4 61.5 59.4 54.7 65.5 44.4 T3 

40.4 19.0 65.7 63.8 62.9 57.9 58.9 46.7 T4 

44.8 18.2 58.6 57.2 57.4 51.1 53.3 40.3 T5 

38.4 15.8 57.0 53.9 54.2 49.8 50.9 41.2 T6 

 
��� 

�
* �*%��Q��> � �*
�_ �0 
 X�+0�� �&� �� 8*�$ 9�0 �����D20 �[� =(���� 3(� 

)*�� v�QZ��� 8����* W�0 �
7 �&���#$ %����� \��& ��
   32� 1(�D0 e�0 8����* 

 �(�& 8*�$ 9�0 �$ !	� 8� �� �$�_ 
 )*�* 8�L� ���� �� �� ����D20) �����D20

��D& %@ 
 K (V�0 ����* �(�L0 J�	�0 \��& 3(� �&�  *
�_ �AK �C�* 

��  )��D& ��D20 ���� \��& 32D� �&� %����� �$ ���_ �* }*�&a) ���& ( �-�0Fk 

!	� �C�* . 
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Q(�?�� �#$ %����� \��& 32���2� �&� ��
�  ��D& ��D20 ���� 8����* %  @ ���& 
 

�
* �*%!+�  ���	  8�L� !	� )*�� !	* �* ���?� 3(� q2:�0 8��� �0 8� ���� �$ ��

�� *#C�" Y�	 �� �$ ��� 
 ��"�( =(�1"� q:�� ��O �� ��D20 
* 3(� 32� \��& %����� 

!	� )�2	� �2�
� ���?� ����� 
* �� =2� �� =(
� ;S" 32D�+� 8�(�> �* .�����D�  

��D& ��D20 
* ���� \��& 3(� c��22w0 ��
�% @ 
 a !7* 
 !ZC 32�� 

�� ��:��� 
 )*�� 12� �-(��*������ * �$ *
��+�u� �� ����D20 �[� )��(� ��-��	 �  �&� ���
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Effect of thinning on growth and vigority of Haloxylon spp. 
plantation in Gonabad 

 
M. Ferydoony - Nasry1 and E. Rahbar2 

 
Abstract 
A general model was developed in 1988 to explain the interrelationships 
between soil saturation percentage, mean annual precipitation, and 
population density on growth and vigority of Haloxylon plantation.  

The main recommendation of this model is thinning wilted stands in 
accordance with the above noted factors. Calibrating this general modal for 
optimizing the population desity of wilted Haloxylon plantation for Gonabad 
condition is the main objective of the present study. 

Based on the general model, estimated number of population densirty for 
experimental site in Gonabad was 150 trees per hectar; therefore, six density 
treatment (Ti) were selected in a 10 years old wilted stand as following:  

T1= 150 - (150×20%)= 120 
T2= 150 - (150×10%)= 135 
T3= 150 (estimated number based on the model) 
T4= 150 + (150×10%)= 165 
T5= 150 + (150×20%)= 180 
T6= 250 (existing density as the control) 
In 1995, excess trees in a Randomized Complet Block Desing with four 

replication were removed. The hight (H) and crown diameters (CD) of the 
remained trees were measured at the time and repeated in end of next 
growing seasons. On the basis of collected data, a size index (SI) model was 
developed by using H×(CD)2 formula. 

Results showed that five years after treatment, there was no significant 
difference between growth percentage of H, CD, and SI in this short period. 
The highest growth of SI belongs to T1 and the lowest to T6 (control). Also, 
results showed that increasing of SI in T1 was twice bigger than T6. 
 
Key words: Haloxylon, Saxaul, Thinning, Soil texture, Rainfall, Gonabad.  
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