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  ��i �;j]� ��   !���� F�N<�� 2��� � X	t��� ��� .�;%<3 ����	�  ��3 
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       %G	4� �	�� �� �0w� �����O��� 1� �O� >(, ��� ��	� �(� -�
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� ���$3� � >(, !�� �
%� �     �/� ���

            "/+� 2�	/(� 9/;d �	� �� �� ����1 F�##N� �d	� 5��%��) 1  �2  �5  �8 �
10 �  16 .(    �M*�I� F	���� �	d� >�� ��        Y/��) �� >/�� �%0U� ��	� �� ��

         "+� 2![� D�E�� �	
� ")�+ � �M(E� �	
� F�$%� �� .   �/g�h �M*�I�

 l!� ��            ")�+ � �M(E� �	
� �� ��� ��	� � ����	� �%0�� �+��� 
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�
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 �� �#%:�    ��) � �:32    � �d�� 38      {�
��� � �*�(� �#%:� 1578  �<� 

          "/+� r/:�� F���� �$��� -63 �� ����� HI+ 1� .     �/�� ��	/� �/#I��
          "+� F�<]�1 �� ��+ �(%� � F�<]��� �� ?[� �%;:� ����� .    �/d	� �/�

    �+����	� ���= ��30          >/�� �� ���%*�/+ -���/h �/d�� >%S��/%� �*�/+ 
  �#I��1/16  �<��+ �d��  ���Z  D�Z �    ��+ � >���  2�� >���    �� '�+ ���

�� � 2���%� 9%��� "+� 2��.  
          -�[���1= D�E�� 1� Y: &�� �O�$%3 -�%G	4� >%%M� �	��� ��

��	(�         ?*� 1� Wt+ �!� "����� ����2 �;%�  �<�      ���/� � 2!/����Z �
     !���Z Y#<�� 2�S[���1= �� �<[%� �+��� .     !/G�� >%%M� ���� >%�u(�

  �	(� &�� "�	8��    ����24        2!/� "����� ���1�� ���%�= 1� !M� ")�+ 
               ��/�� �/� >� ?[� 2�S<+� �� F= 1� !M� �!���Z >�1	� �75   �/d�� 

         &�/� �/�1� "�	8� F�$%� � �?[� 56��� ���S%<��+ �/�  "/+� !/�=  .
           ���	</+� 1� 2��
</+� �� &�� ����k y	4R� D�d >%%M� ����    ��/�

  ��	(� ������ ��	(�       !/� "/����� ���/� . �/d       �/� ����/k y	4/R� D
 �I��� 1� 2��
<+�1 �� "+�!�= .  
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    �F= �� ��b� :                �/� D�/Z 9]/h �/� &�/� ����/k y	4/R� D�/d
�<��+  �<�   �9MO� Ms :        �� D�Z 9]h �� &�� ����k y	4R� D�d
�<��+  �<�    � 9MO� Vt :  �Eh     ��	(� ���	<+� �Eh F�(� �� ��	(�  �����

   9]h ���<��+  �<�  "+� 9MO�  .         1� ���/�1= ��	/� >/(, >%�1 &��
                   F	/�1= \��/<� �/� �	/� 2��[/3 � �NI/+ �;/+ ����� ����/k ���

����         e() �� F= ����k y	4R� F1� � �!��    ���0   ��5�  5    �/� 10 
 �10 �� 15�<��+  !d �� ���O� �+ �� HI+ 1� �<� '�1"+� 2!�= .  

  
 �	��1-������ ��� ��� !"�# 	 
$��% &�'(� )�	 ������ *��+,   

�,�., ���/02.3 
$��% &�'(� )�	
)gr/cm3( 6�(%)
8 (%) 9;(%)<=� ���� (%)  

3  
3  
3 

5 - 0  
10- 5  
15- 10 

2/1  
12/1  
08/1 

30  
31  
28 

37  
35  
36 

26  
32  
33 

7  
3  
3  
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 �	��2-# �,�� ?�@����� *��+, 9; 
�A  
B���C=� ����,� ����,�)<�� $+�(�D��B���  C=� ����,� ����,�)<�� $+�(�D��

1  
2  
3  
4 

1 >  
10-18  
35-18  
60-35 

2 >  
2-1  
1-5/0  

5/0-25/0 

54/17  
27/3  
23/3  
73/27 

5  
6  
7  

140-60  
270-140  

270  

25/0-1/0  
10/0-05/0  

> 05/0  

67/34  
09/6  
5/4  

  
 �	��3- !���� ������ *��+, �=�#� !F�G.� �+���F� 	 <��$+�=�  

������ H�,(ds/m) EcpH
��!#� 5/8 5/6 

  
             ��	/� >(, ��	� �� 2!� 2��� ��O� >� -�[���1= D�E�� 1� Y:

         '�!d �� \��<� �� �<3�Z ���: �O�$%3 ����1=2  "+� 2!�=  . "+	t(�
           "��!/� � �<�!%/+� �E�+ ����1= ��	� �S��� �*��1 1� 2!� ���=�3

��<O*�            '�!/d �� -�[���1= >�� \��<� �� �"3�Z ���: {��� 2��4) �O
3"+� 2!� �L��� .  

            1� �%� �� ��(, �7�8 ���d� YN� 1� �M%+� 21�� ��10   1� '�+ 
   �� F= ���#<+� F��1          ��	��/� F�$%� ���6� 5�<]� 9%� ����� �"��Z

              /h >%) �� �� ������ �	
� 5����k � ����<� ���� ����� � ���1 5�<]� '�
            ���/�1= F�/O� ���� ��	� ����	��� �<��	�O� 5�<]� ����k "%
%� 1�

 !���Z @�R<�� .        {	� 1� ����1= YN� �� �	d	� >(,>(,  /+��+%� �
���-  z��Z-  D	%*	*�� D�� (;)  �D	%*	* �<*��   D�	/;31    �/� �	/�  *!/�%Y 
��� $+ ���� � $+ F!� �+�r F= "]� �� �+�� D�:��   � /�u(�%> 

;��:%" �	���� 1��� 2��	(� ��	� �d	� Fi	j]� ��3  � $/+  ��/� �
2�	� "+� .���-z��Z !�, �*�+ ����  ����[  �/�  � �/�  e/()  �"/+� 

@�<3= Y��� �� "+�� ���� ��� "]� �� �+�� "���#� F�[�  /��  !/�� .
�%1� �� �=%��  �D��!� ����� -�!: ��D�$ � F	*	<+� �1  � ]/�%��  M/g%
 �

����� �� -�	G �U�%� �� D�E�� �=%��  ��� -�	G  �/O*  �/O*  2!/�=�� � 
F�!� ���%F! �!E� ��� ;��:%" ���%� 7	I+ 1�  "/+�  �/<3� ��  ���!/� 

)12( .{�
��� >(, �1  �F= �<]� �� �%
%" >(, �%> 4 �� 5 �<��+   �/<� 
"+� � �%1� �� �%F|��< �L�� ���� .  

 >(, ���%�=        �%� r:	� �� ���1�� -�	G �� ��      X�/t�= ?(� �� 1��
   +� YO� �� �               -�	/G 7�/8 2��!/N� r/:�� 2�/, @= 1� 2��
<+� �� �<

��  "3�Z .            ~/;) �� �+ ��	� ��	Z �%� -�[���1= D�E�� -!� '	8 ��
   >/(, ���� �[�       !/���S� l�4/� �/� .        ���/�1= 1� ����/� >/�� ��

 �� Y��	<��32��	� � ����	� �	<��3  ���  !� 2��
<+� .  
          1� 2��
<+� �� ����	� -�%;() D�E�� e%#N� >�� ��   �</+� ?S�,

   ����� �2��	�4   �;%� 13 �<��+  �<�       �/I: �� $%� &	� �1  �<��/+   �/<� �
 !���Z D�E�� .  }��	+ >%� YG�	3      m� 1� 2��
<+� �� ��    !� �%��� �� . ��

������������������������������������������������������������
1- Lolium multiflorum 

    >(, F�	� ��%+��+ �� �d	�     �� ����1= ��	� ���      �� ����	/� F�	�
           "+� Y43 >��� 9+��� ���� Y43 �� ��� D�E�� �;43 �� �� .  >�� ��

    �� ����	� ����1=3    �;G�3 �� ����	� Y��� �HI+ 5×5 �<��+  �/<� 
)A1( �;//G�3 �//� ����	//� �5×10 �<��//+ �//<�) A2 ( F�!//� HI//+ �

  ����	�)A0 (!��	� .        2��
<+� �� � 2��	� �<+� ?S�, m+	� ����	�
  �� D�E�� �� ��[3 1� "3�Z .�� �� ����	� �� �<����� 9]h �� F�	�   !/M�

 �NI+ �3��� ����)Ip ( �*��M� YO� ��2��� ~��M�  .  
)2                      (                                  100��

A

A
P F

A
I  

    �F= �� ��AA :        �r��� �<(%<��+ 9]h �� }��	+ �� HI+FA : "h�]�
           � r��� �<(%<��+ 9]h �� ���E� ������	+ >%� �	4N� ��%�1 �O�

Ip :    ]h �� �NI+ �3��� ����  "+� !G�� 9 .       �/*��M� z�/+� �/�2 
  ����Ip      ����	� 7	I+ �� �	��� A0  �A1   � A2    ��
G 9%��� �� 

57/1 � 14/3�� !G��  !���� .  
  ��	� -�%;() �8     �	;R� ���50        "/+	t(� �	/� 1� �!/G�� 

     -!� �� ���� �*��1 1� 2!� �����33  �/� F= �/%�� 1� 2��    � "/��Z
      {�
��� �� 2!� �<]� �+��1 �<��+  �<�  /�         HI/+ �� �</+� -�	/G �

!���Z r�1	� ����(%� .  
   � HI//+ �//+ �//� ����	//� Y��//� ���//�1= ��	//� ��//��	<��3

��	�  ���              ���� 7�8 9*�: �� Y��	<��3 ����1= ?� �8 HI+ �� �� 
    �� �3��4� 56���6    � ��(%� 3   "3�Z D�E�� ���O�  .    "]R� ��� >�� ����

      2��Z &	;� -�	G �� �� �[���1= ���!h��   (� �!��  ��(%� Wt+ �2�	   ��
    -�� F��� �3��4� -�	G ��         !/� 2��� y�4/<�� &	;� �� ��� . ��

        "3�Z D�E�� ���Z�!d -�	G �� �F��� �3��4� &	;� �� ."�6)   ���
 '�!d �� ��(%� HI+ �� ���4<��4"+� 2!� �L��� .  

     ��M�� �� &	;� ��14×5    �� �<� 6      21�!/�� �/� -�/�      ��/�2×4   �/<� 
   -�� >%� �!� �%]#�  ���    �;G�3 ���E� 1        �1�/� -��0� �� !� ��� �<� 

     !+�� >O(� Y:�!h �� ����1= �� .       �[/���1= ���/3 Y� "M+�210 
�<�      ���/O� �/� �/� �	/��� �����(%� � r���A1T1 �A1T0�A2T1 � 

A2T0 �A0T1 � A0T0!��	� .  
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?���N�0  !�J3

��'+�� 0OLF $� �# M�#$� 
����.� OLF ���/0  !�J3


��'+�� ��.�0 ��+��"

 2![� ����	� �� ���(%�Ip=0 0 !��� 
�;%� X�� �� ����	�  e() �� ��13 �<��+ �<�  

 �I: � 1 �<��+ �<� Ip=1.57%  1   YG�	3 �� ����	�5×5 �<��+ �<�  

�;%� X�� �� ����	�  e() �� ��13 <��+� �<� �I: � 1 
�<��+ �<� Ip=3.14% 

2 
 YG�	3 �� ����	�5×10 

�<��+ �<� 

3 A ����	� �;G� 

��	� �� ���(%� ���  2![�  0 !��� 
 �	;R�50 {�
��� �� "+	t(� � �<]� >� 1� !G�� 1 

�<��+ �<� 
1 ��	� ���   

2 T ��	� ��� �)�3 
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� ��� ���� � ����� ��� ����  

  + �	
� -�[���1=   ���	<+� X�� �� �E�         1� 2��
</+� �/� ���Z�� ���
���	<+�   ���!��<+� z�+� �� � ��i	3 ���USDA) 6 (!� D�E�� .  >/��
����1=     �8 ��3           "/��Z 1� W/� �/�M� ����1 �;h�� 10  �70   � 130 

      ��	� � ����	� �����(%� '�()� 1� 1��      ����� �� 9%��� �� ���   ���
       �/���� ��� � ����� ��� ������ ���  21388    "/3�Z D�/E��  .  ")�/+

              �/� �	/
� m+	<� ")�+ -��%%�� ���� ~��M� z�+� �� ����� �	
�
   1� �<(�5   21�� �� !G��           !/���Z "/0 � ���=�� ��*�	<� ����1 ���.   �/� 

  ����1= �	��� >��  ���        "3�� ����� ����� �	
� ")�+ '	4h �� �	
�  .
          "��Z 1� W� �f��!h �	
� ")�+ ����(%� D�(� ��3     {��/� 1� ")�+

 ����� !h �� ����1=��� Y%�.  
  

���� ���0 	 ��PQ0 ��  
   2��� Y%;N� � ��$E�         D�/� 1� 2��
<+� �� ����NG 2!� "����� ���

 ��$3�SAS 9.1��M� F	�1= ���� �I��� >�� �� !� D�E��   � '!� ����
 ��M� HI+       ��������1 1� F= ����ANOVA  !���Z 2��
<+�  .  >%/�u(�

  �� ����	� ��                HI/+ �� �/��= Y/��#<� -��/0� � �/���(%� �%0U/� -��
� 
  Y:�!h5  ��M� !G��         >%S��%� �� �� �� �]��#� ��� F�[� ���  -��0� � ��

!� D�E�� ��	� X�� �� ���= Y��#<� .  
  

R�# 	 *��+,  
      2��� Y%;N� � ��$E� 1� YG�h \��<�       � �M(E� �	
� ����NG ���

      ;<R� �����(%� �� �	��� ���� �	
� ")�+       ���/�1 �;h�� �+ �� �� ~
"+� 2!� �L��� ����� �� �	� 2!� "����� ����(%� '�()� 1� W�.  

  
 ����� ��� �� 	��	��� ��� �����  

 '�//()� 1� Y//G�h �//M(E� �	//
� ��!//#� W��//���� �//�$E� \��//<�
  '�!///d �� ���///�1= ��///���(%�5"///+� 2!///� 2���=  . "///%(�

Pvalue<0.0002      � F�[� W������ $%*��= 1� YG�h �      ��/���(%� �� !��
��M� �%0U� �M(E� �	
� �� e%#N� >�� �� m��� �<��� ���� !�� .  

  
 �	��5-</.Q0 T�U, )�P�� V,����	 ��PQ0 *��+,   

 WXA�
?�$��Y0

 ����

����

 H�.Q�
?�/#$�

 9�Z,���
?�/#$������FPvalue

'!�  
�I�  
Y�

33  
20  
53 

30/376  
48/46  
78/422 

04/11  
32/2  

  

91/4  
  
  

0002/0<  
  
  

  
               �]/��#� � �M(E��	/
� �/� �0w/� Y��	) �� Y��) >%%M� �	��� ��
                r��/�� 1� ?/� �/� ��4R[� >�� ��� ���= Y��#<� -��0� � �%0U� HI+

              '�!/d �� $%*�/�= >�� �E%<� � 2!� $%*��= ����1= >�� -��%%��6  2���= 
 "+� 2!� .     �/� 2!/�� �� F��,         ���/�1= ��/���(%� �	/�)  ��/�%���

   ����	� ~;<R� ��	� �  ��� (   �	8 �� �/�M�  ���  �)Pvalue<0.0001 (
   !��0w� �M(E� �	
� �� .             �/0� �/��� ��!��/g -��/0� >%/� 1� >%/�u(�

 �� F��1 �� ��(%� Y��#<�Pvalue<0.0122��M�  "+� 2!� ��� .  
   ��M� �� �d	� ��             �/� F�/�1 ��Z � ����1= �����(%� �%0U� F�	� ���

             /� F�$/%� >%/%M� �	/��� �/� � �/M(E� �	
�        7	I/+ 1� ?/� �/� �%0U
  ��	� F	�1= ?(� �� ~;<R� �����(%�)   '�/(<h� HI/+ ��5 !/G��  (

             ���/�1= ��/���(%� 1� ?� �� �� �	��� �M(E� �	
� "%(� >%S��%�
        YO� �� F= \��<� � 2!� �]��#�1   "+� 2!� 2���=  .      >/�� �]/��#� �/�

   �/�M� -��
� \��<�        ��/���(%� >%/� ����A1T1  �A2T1   � A2T0  � 
�����(%� A0T1   � A0T0) !��� ( �� 2!��[�  ���Z .  F�$%� >��<[%�

      ��(%� �� �	��� �M(E� �	
�A1T1    F�$%� �� 08/6 �<��+     "/+� �/<� .
     ��(%� �� e;M<� �	
� F�$%�A2T1  F�$/%� �� 90/5 �<��/+    2�� �� �/<�

  ���� ���: �!M� .   �� F�[� \��<� >��           ����	/� �/� ���/���(%� �� !/��
)    F= ����� 1� ��� l�G (� ��	�   ���        �	
� F�$%� �2!� D�E�� F��v	� 

��M� YO� �� �	
� ")�+ � �M(E� "+� 2!� "�	#� ����.  
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 �	��6-</.Q0 T�U, 
	� ������ 
��$+����\ $�]^0 P�=�,�   

��$+����\
���� ����?�/#$� H�.Q�?�/#$� 9�Z,��������FPvalue
���O�  
F��1  
��(%�  

F��1 �� ���O�  
���O� �� ��(%�  
F��1 �� ��(%� 

2  
2  
5  
4  
10  
10 

59/0  
17/107  
79/169  

36/0  
21/23  
17/75 

30/0  
59/53  
96/33  
09/0  
32/2  
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Abstract 

Aeration is conducted on the perennial grasses such as lawns to reduce soil compaction and enhances the 
growth as well as improves soil infiltration. In order to evaluate the effects of aeration and topdressing on water 
infiltration phenomenon in a perennial lawn a factorial experiment in a completely randomized design was 
conducted in the city of Isfahan in June 2009. Aeration, as the main experimental factor, consists of three levels, 
A0 (without aeration), A1 and A2 (with punching 1 cm diameter holes on the surface in a regular grid pattern 
and dimensions of 5×5 and 10×5 cm, respectively) and mulching, as the second experiment factor, consists of 
two levels, T0 and T1 (with and without any cover), were used for this purpose. To find the effects of the 
treatments on infiltration phenomena, infiltration was measured using Double Ring Method at three periodic 
times, i.e., 10, 70 and 130 days and data were analyzed ultimately using SAS software. The drawn results 
showed that applying A2T1 treatment, compared with A0T0 treatment as a control, increased cumulative 
infiltration by 286 percent and improved the final infiltration rate from 0.4 to 1 cm/h. On the other hand, A1T1 
and A2T1 treatments application had no significant effect on the infiltration, but the effects of both treatments 
were significantly different from control, A0T0. On this basis, applying A2T1 treatment compared with A1T1 is 
technically and economically preferred, because of low Ip index. On overall, aeration improves soil permeability 
and its effects last by topdressing materials. By the way, aeration without topdressing is recommended for the 
lawn in flood prone areas. 
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