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��#����T ��Q� 

)��3(  

&���;���T ��Q� 

)��3(  

'��B�  2 ns 021/0 ns 7/342  ns 854/0  ns 1/355  ns 34/3  *35/2  ns 46/4  ns 7/17 ns 6/217  ns 1258 ns 5/448 

���_  1  *183/0  ns 2/62  *5/269  *8/5537  *4/14  *32/3  **53/21  ns 78/2  *6/990  ns 1/747  ns 738  

X�Y  1  **447/0  **9/8274  ns 1/105  *3/5993  **4/28  ns 226/0  *23/12  *2/462  **9/3192  *4/11165  **2/6162  

\;���  2 ns 02/0  ns 7/252  ns 2/4  ns 1/89  ns 801/0  ns 574/0  ns 89/1  **7/1541  ns 2/37  ns 7/77  ns 9/417  

���_ × X�Y  1  **555/0  **6/5231  ns 6/280  *7/4406  *7/16  ns 18/1  *1/11  ns 361  ns 5/757  ns 1/5575  *2/3080  

���_ × \;���  2 ns 003/0  ns 6/222  ns 2/13  ns 5/1496  ns 21/2  ns 42/1  ns 21/4  ns 8/53  ns 6/549  ns 9/538  ns 4/705  

X�Y × \;���  2 ns 083/0  ns 3/1068  ns 841/0  ns 6/231  ns 21/1  ns 612/0  ns 18/2  ns 6/123  ns 5/415  ns 2/4406  ns 7/393  

���_ ×  X�Y× \;���  2 ns 043/0  ns 5/509  ns 4/24  ns 26/4  ns 409/0  ns 184/0  ns 094/0  ns 3/89  ns 3/195  ns 7/422  ns 6/650  

&�6� �  22  03/0  2/588  3/40  1009  9/2  544/0  3/2  6/128  9/232  7/2001  3/610  
** �93�'�� �7� mg� '����� 99 #	'� �* �93�'�� �7� mg� '����� 95  �#	'�ns n��93��'��  
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�H	 I � )� @  


�_O��N? �ge ��Q�* ��#9� *i�� mg� *i�� ��7 i�� *
��7 U�i��* ��QE? ��Q� #	'� 
 i���N?  =� ��#����F 3 ��

��T 
� ���_ �'�3 �'���* Pw�Y� �93�'��? #�� �� .
3�����*T �;���* ������ f� ��3�� 
����� �N�F  =�T�� 

�_O��N? �93�'��  �
# '�2 &#3>  .D��=� ��T 3�����T 
��T 
�_O��N*  �ge s�G��Q� 
 ��#9� i�� '� ��Q�?'L� ?�N  

92/40P. euramericana  ����� =� ��Q�?'L� ?�N  
69/55 deltoides P. ��D�� #3>*  �3�=� �c� 
�_O��N? 

����* ����? �� ��Q�?'L� ?�N 69/55 P. deltoides ���. 

Pw�Y� �93�'��? ��T  ���_ 
�=� �c� 3�����T h�)�'� � ��Q
=� �3� *#�� &#N��3  �c���Q� #	'��N? ��#���  =��F  *��3

��Q� ?�N'L�? 5569/ P. deltoides  ��5/81  '� #	'�
��3��1 �� ��Q�?'L� ?�N 92/40P. euramericana  )1/71 

���� (#	'�?  .#���� ����S����� ����*@ f� ��3�������  '�
��Q��N? 'L�? �� r�9�3 92/40P. euramericana  ���? 


�_O��N? �ge 
 h�)�'� ��Q�*  ��7 *i�� ��#9�U�i��* 
 #	'�&#�=��3� 
 ��Q� #	'��N?  =� ��#����F �� ��3 '�7

�93�'��? ����� =� 69/55 deltoides P. ���.  

  

��. 2- ���9/��
 �J�K � >@A���
 �� 9 ����� ������
��� 
 )L"�M9 �� 9 )� @ � ��  

���_  &'�3>  
�ge ��Q� 

)�������3(  

h�)�'� ��Q� 

)�������3(  

��#9� 

i��  

mg� i�� 

)�������3 8��3(  

��7 i�� 

)�������3(  

��7 U�i�� 

)�������3(  

��QE? i�� 

)�������3(  

&#�=��3� 

(#	'�)  

��Q��N? ��#���  =�

�F (#	'�) ��3  

  
92/40 euramericana. P  

3�����T  

�;���  

������  

��3��  

81/0  

3/0  

54/1  

24/1  

8/133  

6/58  

6/177  

119  

4/34  

6/41  

6/48  

7  

1/101  

3/61  

150  

7/88  

8/11  

15/9  

9/13  

75/4  

19/6  

6/4  

1/8  

5/3  

8/10  

5/8  

4/13  

9/4  

7/20  

5/4  

56  

5/51  

1/71  

32  

100  

68  

  
69/55 deltoides. P  

3�����T  

�;���  

������  

��3��  

67/0  

53/0  

83/0  

3/0  

4/136  

7/109  

7/160  

9/50  

8/28  

20  

6/35  

6/15  

9/125  

1/59  

216  

9/156  

1/13  

8/8  

4/17  

6/8  

8/6  

7/5  

6/8  

9/2  

35/12  

38/8  

3/16  

9/7  

2/21  

4  

46  

42  

5/81  

14/57  

100  

8/42  
  

�H	 I � N�1  


� h��  X�Y�'�3 =� &��)���  �c�
�_O��N? �ge 
 
h�)�'� ��Q�* *mg�  ��7
 ��QE? &#�= *i����3�*  #	'�

��Q��N?  =� ��#����F ��3 
 ��#����T &���; 
���T ���Q* 

Pw�Y� �93�'��? �' ���� #����  �
#)1( .�'��� 3�����T 

�_O��N ;�V� =� �> ���  �;X�Y  ��':3 ZC�Y=� �c� �ge 

 h�)�'� ��Q� 
 ��Q� #	'��N? ��#��� =� �F  ��3��'�7 

�93�'��? D61� ��X�Y  [��53����? D ��  �
#)3(.  
  

��. 3- 9�E���F± ��!0'	L9��� >@A���
 B�0C9 ������ N�1 I � � �� ���� �� 9�  

X�Y  
�ge ��Q�  

)�������3(  

h�)�'� ��Q�  

)�������3(  
��#9� i��  

mg� i�� 

)�������3 8��3(  

��7 i�� 

)�������3(  

��7 U�i�� 

)�������3(  

��QE? i�� 

)�������3(  

&#�=��3� 

(#	'�)  

��Q��N? ��#��� =� 

�F (#	'�) ��3  

ZC�Y  07/0±85/0  11/6±3/150  76/1±3/33  05/6±6/100  36/0±54/11  21/0±41/6  35/0±9/10  9/2±3/17  9/2±7/85  

[��53  03/0±63/0  17/6±9/119  37/1±9/29  1/9±4/126  49/0±32/13  2/0±57/6  48/0±2/12  2±5/21  8/4±9/66  
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�H	 P�	�� ���  

\;���  'L�s�G �� #	'� &#�=��3� �x� �93�'��? D �� 
 �
#)1( .�'��� 3�����T 
�_O��N? q��53 ���? � �� h�

 'L� \;������� ���  �;&#�=��3� ���? \;����N? 50 *100  

200  'L�'�  8��3 ��3������j 8/32 *8/19  
25/10  #	'�
���  �
#)4(* ��?'�7 �;s�G 17 *20 
 20 ��Q� 'L�? 
������j '� ���N'��? 50 *100  
200 'L� '� �N ��3 8��3 
e��� ��3##� 
 ���� =� ��T #��G'* �������T '� ���N'��? ��G 
3����� ������j 170 *200 
 200 '�:N ��Q� 'L�? '� �N 

'��BN C���# ��; .�� ��� �� 3�����T #	'� ��Q��N? ���#�� 

=� �F ��3 )�; ���? ���N'��? 50 *100 
 200  '� 'L���3 
 8��3������j 6/77 *3/74 
 05/77 #	'� ��D�� #3> *(

3����� '�c��� D �� �; '� �N '��BN ���? ���N'��? '�;L3 
����� ������j 132* 149 
 154 '�:N ��Q� 'L�? ��#��� =� 

�F ��3 C���# ��;* '� �'�	��; s��� ���e '� ��Q��T 
�� �s* ��B3� C���# ����� =� 80 '�:N ��Q� '� '��BN ��
 

�'�#�. �������T* �� ��� �� U#� Pw�Y� �93�'�� ��T �\;���N? 
'L� q��53 =� �c� #	'� ��Q��N? ��#��� =� �F ��3 3����� 

\;��� 50 'L� '� �N ��3 8��3 �' j���3�� D1���.  

  

��. 4- 9�E���F± ��!0'	L9��� 	��
 >@A���
  B�0C9������ �� )� P�	�� ��� 

\;��� 'L� )��#9� 

'� ��3 8��3(  

�ge ��Q�  

)�������3(  

h�)�'� ��Q�  

)�������3(  
��#9� i��  

mg� i�� 

)�������3 8��3(  

��7 i�� 

)�������3(  

��7 U�i�� 

)�������3(  

��QE? i�� 

)�������3(  

&#�=��3� 

)�������3(  

��Q� ��#���  =�

�F (#	'�) ��3  

50  08/0±77/0  7/9±8/138  57/1±8/31  2/12±6/116  66/0±71/12  26/0±73/6  61/0±12  6/4±8/32  6/6±6/77  

100  09/0±76/0  7/9±137  24/2±1/32  7/9±7/111  58/0±2/12  25/0±45/6  51/0±4/11  3±8/19  2/6±3/74  

200  04/0±69/0  6/6±8/129  19/2±9/30  7/8±2/112  52/0±4/12  25/0±3/6  51/0±3/11  2/1±2/10  7/3±77  

  

��. 5- 9�E���F I�J��	 ����	�� ��
 ����* ������-
 B�0C9  

���_  X�Y  \;��� (8��3 ��3 '� ��#9�) 'L�  3�����T h�)�'� ��Q� )������3�(  3�����T �; ��Q� h�)�'� ����)�3��(  

92/40P. euramericana  ZC�Y  50  24/170  

02/161  92/40P. euramericana  ZC�Y  100  32/170  

92/40P. euramericana  ZC�Y  200  5/142  

92/40P. euramericana  [��53  50  78/94  

59/106  92/40P. euramericana  [��53  100  38/102  

92/40 euramericana. P [��53  200  6/122  

69/55 P. deltoides ZC�Y  50  25/154  

53/139  69/55 P. deltoides ZC�Y  100  86/136  

69/55 P. deltoides ZC�Y  200  5/127  

69/55 P. deltoides [��53  50  29/134  

4/136  69/55 P. deltoides [��53  100  8/138  

69/55 P. deltoides [��53  200  89/126  
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�0��>F ����* ����-  

 ��Q��T ;���j ��'�� ���? 
�_O� h�)�'� '� ��Q��N ?
?'L� 92/40 euramericana. P �� X�Y  ��':3 ZC�Y
 
\;����N? 50  
100  8��3 ��3 '� 'L�&#N��3 # 3 .�����T 

 ��Q� h�)�'�'� ��T ;���j ��'�� ������j ����� �� 24/170 
 
32/170 �������3 ���  �
#)5� .(�'��  X�Y h�)�'� '�

��Q�?�N 69/55 deltoides. P Pw�Y� �93�'��? ����� 
*��B� ��� �3�? 92/40 euramericana. P Pw�Y� �93�'��? 

���� ���* �#�T�'�	 �; 3�����T ��Q� h�)�'��N? 'L�? '� 
92/40 euramericana. P 
 '� X�Y ZC�Y ���93 

02/161 �������3 ���* �3� ���? X�Y [��53 59/106 
�������3 ��D�� #3>.  

�� �B  3* '�#�3 Y���  =�
�_O��N? &=�#��_��?&#  
��F�B)� �'�� �'�3 ���_ 
�� 
 '� �� \;��� q��53 �'L 

&#  &��� ���� D��.  

  

 

 

%&' 3- �	�S9 >@A���
 �MT  I�J��	  3����UM�  � V 3W�� �K�� ���$��9� ���� �K�� ��
 ���D�� $	 >X  �09�� P�	����
 

) B�0C91 P�	�� :50 ��� �� �09 [,��9 2 :P�	�� 100 ��� �� �09 [,��9 3 :P�	�� 200 ��� �� �09 ,��9( 
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���N'�7 �;  '�<
'  4N
OE�;t *#   U
� ��� '�
���? 4N
OE ���` d�5��� =� ]E�a�N? ���� ��D��>&#3 

=� ��13 D �;�\ ���e *'L��N? G�;�  
�DY���B  =�12 
���`�a �N�F ���_ 
� =� �c� �'�3  #C�
 
�>�N C���# # . 

*]^� �� ��3��1 3�����T b��� )F1 (
 #C�
 *���� �E���N? 
��� d��g3? G�93 D�;�  .#�� S����� �
# 6* Pw�Y� 

h�)�'� ���`�a�N  mg� '��7����� 99 #	'� �93�'�� ���* �3� 
Pw�Y� �93�'��? ��T ���`�a�N =� �c� �ge &#N��3 #�� 
 �
#)7( .��3��1 3�����T h�)�'� 
 �ge ��Q� b��� 
 C�
#�T 


 &
�_#��? �>�N S�����  TB��� <
'���� ��� �;  ��Q�
 &'�� 22 r�9�3 �� 69/55 deltoides. P =� �c�  h�)�'�

���Q���� '�  
 �
� �6�'=� �c�  �ge��&���N ���` #�W�a ���� 
 '��6�' s���3 �� '��eD   �
#)8(.  

�� ��� �� 9v
�D &
�_#��? ���`�a�N #C�
 
�T >�*�N 
����� b��� r�9�3  ��69/55 deltoides. P '� �6�'�N? ��Q�? 

=� �c� �E .#�'�� '��e �ge 
 h�)�'����N? #C�
��� ��: =� ��c 
�ge 
 h�)�'� '� �6�'�N? 9v�q��? �? #��G�_* ��'�7?�; 

�E�� #C�
��� 92/40 euramericana. P  ��83/111 
�������3  h�)�'�
 693/0 �������3  �ge���Q����  &�' '�

��� .DG�_ '��e �
# �Y>? �Q� d�5����� 3����� 
���`�a�N? 10 *12  

� b��� r�9�3  ��69/55 deltoides. P 

���` 
�a �� b��� 92/40 euramericana. P G�93 �'� .��;  
  

��. 6- <=�>) �	>:�� I�J��	 � ���^��  

86�3 f������  h���3 ��9��3  �'� ��=>?  3�����T ��9��3  '�#�3 F 

'��B�  1567/3 2 783/6 10/57 

���`�a�N  4977/7 25 199/1** 2/69 

&�6� �  3706/5 50 74/13  

�;  1358477/2 78   
** ����� 	
�����  �� ��������	 99 ���� 

  

��. 7- <=�>) �	>:�� �MT � ���^��  

86�3 f������  h���3 ��9��3  �'� ��=>?  3�����T ��9��3  '�#�3 F 

'��B�  085/0  2  042/0  8/9  

���`�a�N  177/0  25  ns 007/0  64/1  

&�6� �  216/0  50  004/0    

�;  73/49  78      
ns n��93��'�� 

  

���  

4N
OE E�4
' C�� ��B3� �; ��� �����# 'L� ��Q� &�6��? 
 ����	 ���_ 
� �N =��'�3 �'��� ��
  �
� ��V�3 '� .�'��

*4N
OE ��'��  ��':3 ZC�Y X�YD61� �� ��'�� ;���j 

' ��B��� �� ���3 X�Y 
 ���3��� ��Q�? #  .��T �G��� �� 

����@ 4N
OE Asadi  
Nodoushan-Mirzaie )2011 (
�'�3'� ��Q� 'L�? )��D�E# D���g3  .�'��=� ���>���; . P

92/40 euramericana �F ���_ i'
� ��T  ?�N����	
����� R��C� 
�S#  *D����3�� f������ 
�_O��N? �53q�  '�

��Q��N? 'L�? ��T ��Q� =� ���_�N? 'L�?  deltoides. P

69/55 ����� 3 �; ����#���� ��C��� �` �Y�#�� � U�e'� �� �
 ���_ ����	R��C��*S# ����� 
 �3�'
��TB ���13 '� 1B�;��� 

� ����	�&���1 ������� ��� 
 8��3 # �� ���1�W ; �
&��_��
��G ����G�.#�� �� �	�� '� ?��  
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��. 8- 9�E���F I�J��	  �MT ������
 �"	  a�0�>F ��@ �D�
 �/�� b��	�� F&�	� G�  

�'�q  &'��  ���`�a  U�� ���`�a ����	  h�)�'� ��Q� ����)���3(  �ge ����) ��Q����3(  

1  22  b��� 10 R��C��S#  a 551/149 abcd 801/0  

2  24  b��� 12 R��C��S#  ab 22/142  a 868/0  

3  14  b��� 2 R��C��S#  ab 67/140  abc 827/0  

4  3  b��� 3 �3�'
��TB  ab 22/139  abcd 771/0  

5  15  b��� 3 R��C��S#  ab 33/138  ab 85/0  

6  18  b��� 6 R��C��S#  ab 22/138  abcd 782/0  

7  16  b��� 4 R��C��S#  ab 11/137  abcd 824/0  

8  21  b��� 9 R��C��S#  ab 137  abc 83/0  

9  5  b��� 5 �3�'
��TB  ab 89/136  abcd 795/0  

10  23  b��� 11 R��C��S#  ab 55/135  abcd 797/0  

11  8  b��� 8 �3�'
��TB  ab 135  abcd 793/0  

12  19  b��� 7 R��C��S#  ab 88/132  ab 861/0  

13  17  b��� 5 R��C��S#  bc 77/131  abcd 803/0  

14  9  b��� 9 �3�'
��TB  bc 77/131  abcd 787/0  

15  20  b��� 8 R��C��S# bc 11/131  ab 861/0  

16  13  b��� 1 R��C��S#  bc 88/130  bcd 734/0  

17  7  b��� 7 �3�'
��TB  bc 22/127  abcd 747/0  

18  6  b��� 6 �3�'
��TB  bc 88/126  abcd 751/0  

19  11  b��� 11 �3�'
��TB bc 66/125  abcd 808/0  

20  12  b��� 12 �3�'
��TB dc 77/124  a 874/0  

21  25  �E�� '��3? R��C��S#  dc 55/124  abcd 745/0  

22  4  b��� 4 �3�'
��TB dc 11/124  abcd 791/0  

23  10  b��� 10 �3�'
��TB d 123  cd 712/0  

24  1  b��� 1 �3�'
��TB  e 22/120  bcd 737/0  

25  2  b��� 2 �3�'
��TB  f 77/118  abcd 808/0  

26  26  �E�� '��3? �3�'
��TB  g 83/111  d 693/0  

P
�V �
�)�3 ���� ���� �N '��93 Pw�Y� &#�N��'�� ��T 3�����T�N �7� mg� '����� 95  #	'�#��1N.  

  

��T ���G� �c�=� '�2�?* �F  �'
����d�1�3 3�� � �; 
j�3 �:G��4 mg� ���h ��`�B�  .D�� &# �W�_�  '��b�� 

69/55 deltoides. P ��: 
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Abstract 

    The present study was conducted with the aim of mass production of seedlings of Populus 

deltoides Marsh. and P. euramericana (Dode) and to investigate the vegetative yield of the 
produced seedlings. In the first phase of the study, the collected seeds from the poplar collection 
of Chamestan Forest and Rangeland Research Station were sown in two treatments of pure field 
soil and soil mixed with sand, and three seed densities in three replications. Then, the number, 
dimensions and some morphological characteristics of the produced seedlings were investigated. 
In the second phase of the study, 12 genotypes were selected from the offspring of each of the 
two species. Sufficient cuttings were obtained from them and planted with cuttings of mother 
trees in three replications. Their vegetative characteristics were also recorded and analyzed. The 
results of the first stage showed that the range of changes in diameter, height, number of leaves, 
leaf length, survival percentage and percentage of seedlings longer than one meter in P. 

euramericana 92/40 seedlings was significantly higher than P. deltoides  69/55 seedlings. In terms 
of diameter, height and percentage of seedlings higher than one meter, the pure field soil was 
significantly superior to the mixed soil. Survival for densities of 50, 100 and 200 seeds per square 
meter was 32.8%, 19.8% and 10.25%, respectively. The results of the second stage showed that 
the height and diameter of the mother bases were less than the offspring. The selected genotypes 
of this study include genotypes 10, 12 and 2 from the offspring of P. deltoides 69/55 and genotype 
three from the offspring of P. euramericana 92/40 which can be introduced to the implementation 
section for spacing cultivation experiments, stress resistance study and development of wood 
cultivation. 
 

Keywords: Morphological characteristics, sexual reproduction, wood farming.  


