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

�  ����	"
# ���$�% 

�  

(#
' )
*  (#
' �����  (#
' )
*  (#
' �����  
PH1/7  ~� �,�%  12  

EC (dS/m)68/4  S
�< �,�%  18  
P(mg/kg)09/0  O� �,�%  70  

K+(mg/ kg)86/869�- S(��  !��$��  
Ca (mg/ kg)19/0  
Fe+2(mg/ kg)  003/0  
Cu+2(mg/ kg)11/0  
Zn+2(mg/ kg)04/0
Mn+2(mg/ kg)07/0  

  

 �	��2-�+�� ,.' /03
% ��' ��456 /
78 	 �9�&;� /� ��
�&�' <�4��   
,=���
8  �>�	  �9�&;� /�   ����*
=?� �,�)12(  /
78   ����*
=?� �,�)13(

pH-  4/7  6/7  1/8  6/7  
!;2�J;�� S2���  Ds/m6/2  61/2  1/3  97/2  

.* +'�  mgl -1  -  -  12/23  -  
Q�<�J�  mgl -1  7/6  -  27/25  -  
���(  mgl -1  -  -  1/11  1/4  

+����<  mgl -1  4/374  1/501  2/739  -  
Q2�<  mgl -1  2/253  30/899  89/910  -  

Q��
*  mgl -1  43/11  20  2/6  -  
Q2N���  mgl -1  53/7  95/2  3/3  -  

�
*  mgl -1  3/35  142<  7/17  -  
O�3  mgl -1  015/0  02/0  10/0  03/0  
4#�  mgl -1  015/0  -  015/0  -  

N�?��  mgl -1  03/0  -  05/0  -  
��  Mgl -1  -  -  3/3  -  

y�  mgl -1  -  002/0  006/0  2/0  
$���
* .* 4��MPN/100 ml-  -  85  -  
BOD  mgl -1  -  -  30  -  
COD  mgl -1  -  -  85  -  

                      1- Biological oxygen demand 
                      2- Chemical oxygen demand 
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) �J�*�- .     �J�"*�- �,�% O2�J1��)03/11  �",�%  (
  	�
�� ����� �%  !���1200     .��* %�* $�C    ��J;� �%   �,�% O2�J�* #

 &3)22/9�,�%  (�2%�C 
���1� ���� ����� �% .  
  

 �	��5-F�,+ ,M� 
78 
+ 
�
�+� 

��
&�6 �I����!� 	 /����	 �#,+ 	 �,��&L ,+ �'
8�%��L �4�� 

�  

�
&�6  �,��&L NO# �%��L
)kg/ha(  

 �9��? ������
(%)  

 $9��? �&� E	�+ �9��? ������
(%)G�IJ�9  

  	�
�� $�) !���5277ha14/56  a37/31  a68/20  

!����� 4����3  	�
��  �� !���600 %�* $�C 
.��*  7234gab35/54  bc84/26  b36/18  

  	�
��  �� !���1200 %�* $�C 
.��*8459fbcd44/52  ab72/28  bc05/17  

  	�
�� $�) !���7151gbc45/53  bc45/27  e84/17  
 ���� + �3

!�����  
	�
��  �� !���600 %�* $�C 

.��*  9154ecde49/51  bc45/26  cd64/15  

  	�
��  �� !���1200 %�* $�C 
.��*10790cde87/49  c65/24  d17/14  

  	�
�� $�) !���10540dcde66/51  bc30/26  d27/15  
 
�#% .* ����

���  
	�
��  �� !���600 %�* $�C 

.��*  12580be28/49  c19/25  d81/14  

  	�
��  �� !���1200 %�* $�C 
.��*14150ae25/49  c36/24  d07/14  

O�?@��� 4���% &�J< �� �% �* !2��Y�I G2 .6��I 	��JI� E�< �% ��J�� 9�J1� 5!��� Y`J-� O;@�% &��'3 �,�% �@���@ 4��%.  
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 �	��6-����	 G�J*
�� �7�
�� ���!� 	 /
78 
+ 
�
�+� ,�M
6 <!6 �%��L �4�� 

���
� ��� �'
8  

�
&�6 ,=7�
#(%)   /� �� ���!� C������+,�(%) )
# G�U6	,8
(%)  

NO# ��
� FV� <��+
W  
(%)   

�
�+�
    
!����� �3c56/8  c78/18b47/10  c56/58

 !����� �3 +����b65/10  b90/20b83/10  b11/61
����a04/12  a13/23a54/12  a97/63

���!��'
8    
	�
�� $�)!���c22/9  b91/19c99/9  c 15/59

600.��* %�* $�C b89/10a39/21b26/11b 69/61
1200.��* %�* $�C a03/11  a51/21  a60/12  a 15/59  

O�?@��� 4���% &�J< �� �% �* !2��Y�I G2 .6��I 	��JI� E�< �% ��J�� 9�J1� 5!��� Y`J-� O;@�% &��'3 �,�% �@���@ 4��%.
  

 	�
�� �����   !"���600        ."��* %�"* $�"C     ��"J;� �%   �"�)89/10 
�,�% (       S(�C ���6 ����� #% O2� O��)  	#�B4 .(    4�"�� # �
�� !
�
-

)8(        	�
�� ��� �% �� +�s �J�*�- �,�% U2�N(�       N"2� �",��) �� !���
�@%�* p��NC 4#� # y� �O�3 4tx� .  

Q���      	�
�"� # ���� �� 4����3 4�����"�� U�*   U2�N(� �% !���
 !��� �J�"*�- %�� ��% )05/0<P( .    5�*�� �% �J�*�- �,�% O2�J1��-

       	�
�� # ��� 
�#% .*�% ���� 4����� 4��  !���600   # 1200  $�C 
   .��* %�*   ��J;� �%      !��� Y`J-� �� &3 '� y� #      # ���"� ����� �% ��%

      	�
�� # &��� �% G2 !����� �3  !���600   # 1200    .��* %�* $�C 
 ��""J;� �% ��""��� �% �J�""*�- �"",�% O2�""J�* # $�"") # !��""��� �3

	�
�� � !���   ��3 S<�)  	#�B5( .4��     &���";�� # ��tC)5(   U2�N"(� 
  �,�%      	�
�� ��� �% �� &'�� �(�
) �J�*�-      4t"x� N2� �,��) �� !���

�@%�* p��NC.  
  

$#� ��%&��'  
      	�
�� # ���� �� 4����3 4������� ���      �",�% �� .��* %�* !���

  !��� $�- O�P�#�� %�� ��% )05/0<P( .        �% ���"� �"� 4��"��3 4�������
                 V"< 5"���� �"� &�"�� �% G2 !����� �3 # ���� # ��� 
�#% .* 5

  U2�N(�77/19   # 43/3        �@�2%�C ���� �� SV�@ $�- O�P�#�� 4�,�% 
)  	#�B6 .(         S<� O;�� �`a�( 4����3 �� $�- O�P�#�� �,�% U2�N(�

        ~�J<% .��6 &�#�J�@ # .* &�#�J�@ U2�N(� �^�J@ �%  9�- �%    �"��� 
)22#  34 .(  &���"";�� # !��"��)2(  SV�""@ �"* �""@%�* p��N"C  4�""�

    ̀ a�( # 
�H �3 l
J]�  !��� ��� �       O�P�#�"� �",�% O�?@��� �� 4��%
  �(�
) &'�� $�- S��% 4� .        ��"��� �% $�- O�P�#�� �,�% O2�J1��100 

            ��"��� �% &3 �",�% O2�"J�* # �`a�( �,�%100      
�"H �3 �",�% 
���1�
 ��  .             �% �� $�"- O�P�#�"� �",�% U2�N"(� &�XX�� '� 4�����

        ���� Y��� ��� �% &����C �@�% # !2��� $��@�  
%�* p��NC  �"@�) 15 �
22 # 27.(  

 	�
�� 4�������   !��� U2�N(� 5V< !���  �� �,�% ��%  $�- O�P�#
�2%�C .     $�- O�P�#�� �,�% O2�J1��)54/12 �,�%  (  	�"
�� ����� �%-
  !���1200  .��* %�* $�C  ��J;� �% !"��� Y`J-� �� &3 '� y� # ��%

  	�
�� ����� �%  !���600     .��* %�* $�C    ��J;� �%)83/10 �,�%  ( #
     $�- O�P�#�� �,�% O2�J�*)47/10 �,�%  (       
���1"� ���"� ��"��� �%

  �2%�C)  	#�B6 .(   	�"
�� �"�� �% $�- O�P�#�� �,�% U2�N(�  �� !"���
!�             O"�3 # y� �4#� ��@�� 4�,��) # &�#�J�@ !<�<� UX@ �� &���

 O�P�#�� �%    S�"@�% uV��"� 4'�< .         4#�";�� # #�*�"� �",��) ��R"I
   �% %�B��               U"X@ 
�"�C u"<�� &�#�"J�@ �t"B U2�N"(� �% .��* %�*

 %��% !2�N�� .            &��J-�"< �% 4#� # y"� ��@�� 4�,��) �?2% 4�< '�
 O�P�#�� !-��         !"� S*�"� &�#�J�@ Q������J� �% O��W�� # ��  �"��*
 k�X�� T2�J@           �% $�"- O�P�#�"� &�N�� U2�N(� &�XX�� '� 4����� 4��

        ��� �% &����C �@�% # !2��� $��@�	�
��      #�";�� # #�*�"� �,��) !��� 
!� ��2�� ��*)8 �35 # 43.(  

Q���      	�
�� # ���� �� 4����3 4������� U�*     !"��� �"�� !"���-
      S��% $�- O�P�#�� �,�% U2�N(� �� 4��% .     O�P�#�"� �",�% O2�J1��

          	�
�� # ��� 
�#% .* �% ���� 4����� 5�*�� �% $�-   !"���1200 
    .��* %�* $�C   ��J;� �% �* #         �3 4��"��� 5"�*�� �% &3 �,�% O2�J

   	�
�� $�) # !�����  �2%�C 
���1� !��� .     # ���� 4����� 5�*�� #
      	�
�� # &��� �% G2 !����� �3       �3 4��"��� 5�*�� �� SV�@ !���

	�
�� # !����� S��% 4�J1�� $�- O�P�#�� !���) 	#�B7 .(  
  

 () �
 *��+, -��������"  
  O�?@��� ��2�X� T2�J@ 1@ ��         
�#% ."* �% ���"� 4������� %�% &�

          &��� �% G2 !����� �3 # ���� # ���5V<   !"��� U2�N(�   �% 4��%
�@�""� ���""� ��""��� �""� SV�""@ �3 �% 	�""
�� +���""�����* &�N""�� .

       �3 �% 	�
�� +��������* &�N�� O2�J1��)13/23  �",�%  (   ��"��� �%
    &3 ���X� O2�J�* # ��� 
�#% .* �% ����)78/18 �",�%  (�%  ��"��� 
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    �2%�C 
���1� ����)  	#�B6 .( �� ����         %��"� '� &%�"� !"�b �8�"-
    U2�N(� 5B�� !2�tb       � # 
�� &'�� 
��C %�;
�) # ���   
%�� &3 	�V@�

       +��������* U2�N(� # �J(�2 U2�N(� 
��C &#�% 4'�<   !@��J-�"< 4��
   !@��J-�<��b #)	�
�� ( !� ���P���  (� �� �@���     4�N"B� # %�;
�) U2�N

;
�)  � # %�          ����� Y��� �^�J@ �% &'�� 4n�� !12#� ��� !
* ���
  ���� �J��% !?J�V��) 36( .      �"� &�"���C +���"�����* �",�% U2��(�

     @ �?2% &�XX�� u<�� ���� Y���        S"<� 
�"2%�C p��N"C N�)27 #  
31.(  

	�""
�� 4�""������ 	�""
�� +���""�����* U2��""(� 5V""< !""���
�@�2%�C .     !"��� 	�
�� 4�������600   # 1200        �% ."��* %�"* $�"C 

      U2�N(� 5B�� 5���� �� ��J;�43/7   # 03/8     +���"�����* 4�",�% 
         �"@�2%�C ���� �� SV�@ �3 �% 	�
��)   	#�"B6 .(     # #�*�"� �",��)

       # 	�
< Q������J� �% 4��@ �� $��* �� .��* %�* �% %�B�� 4#�;��
    �@��% UX@ 	�
�� +��������* U2�N(� .4#��     Q* # 4�#�a 4���) 

  Y���     ��� �� �* S<��� Q2N@3   !� !���C 4��O�P�#�� NJ�< �% �@��� ��
 +��������* #         	�";2%�� '� �1"b S�(��� # 	�
< Q������J� ���  4�"�

%�'3 �"""2��@ S*�"""� &A��"""*� )30 .( Q�"""�����J� �% N"""�@ N"""�?��
+��������*        
��C G�����J� 4����2��( '� �?2% 4����� # ��   %��% UX@ 

)23 .(  �N(� ����' �% +��������* U2     	�"
�� ��� �% 	�
�� 4��  !"���
 �2%�C p��NC &�XX�� u<�� ![��1� T2�J@)3#  32 .(  

Q���      	�
�� # ���� �� 4����3 4������� U�*     U2�N"(� �"� !���
�*+�������  !��� 	�
�� 4�� %�� ��% .      %�"� +��, O2�� +����x� �@#�

 5�*�� �*        	�"
�� # ���"� 4��"��� 4�"�     �n�"� �",�% !"���  '� 4�
     5�*�� �� SV�@ �� 	�
�� +��������*        # !��"��� �3 4��"��� 4�"�

	�
��   �"@%�% &�1@ !��� .         �% 	�"
�� +���"�����* �",�% O2�J1"��
        	�
�� # ��� 
�#% .* �% ���� 4����� 5�*��  !���1200 %�* $�C 

              # !��"��� �3 4����� 5�*�� �% &3 �,�% O2�J�* # ��J;� �% .��*
 	�
�� $�) ��1� !��� �2%�C 
� . 5�*�� O��      �% ���"� 4��"��� 4��

    	�
�� # ��� 
�#% .*   	�
�� $�) # !��� Q� �!���     # ���"� O�"�H
      	�
�� # &��� �% G2 !����� �3   	�
�� $�) # !���   Y`J"-� !���

!���  �1@ 
���1� ��% . 5�*�� !�#     	�
�� # !����� �3 4����� 4��-
	�
�� $�) # !�����J��% Y`J-� Q� �� !���)  	#�B7.(  

  
��� �
#, ./� 0���#8  

     	�
�� # ���� �� 4����3 4�������  !��� ��� !���   S�
��6 �� 4��%
   ��J��% G1- 
%�� QR� .    �� ���� �� 4����3 4������� !��� ��8 4��%

       �@�"� &'�� �"(�
) G1- 
%�� QR� S�
��6 U2�N(� q)�� .  O2�J1"��
     G1- 
%�� QR� S�
��6)97/63 �,�%  (  �� ����� �%     
�#% ."* �% ��

        !"��� Y`J-� �� &3 '� y� # ���         !��"��� �3 # ���"� ��"��� �% ��%
    &��� �% G2)11/61 �,�%  (           
%�"� QR"� S"�
��6 &�N"�� O2�"J�* #

 G1-)56/58�,�%  ( �2%�C 
���1� ���� ����� �%) 	#�B7.(  
   

  
 �	��7-F�,+ ,M� ���!� 	 /
78 
+ 
�
�+� 

��
&�6 �I�����	 ,+ �'
8
� �%��L �4�� 
  

�
&�6   ,=7�
#
(%)  

C������+,� /� �� ���!�
(%)

 )
# G�U6	,8
(%)  

FV� <��+
W ��
�
 NO#  

(%)  
  	�
�� $�) !���d37/7  j33/17  d90/8  f09/56  

!����� 4����3  	�
��  �� !���600.��* %�* $�C   c14/9  ef65/19  bc85/10  e29/59  
  	�
��  �� !���1200 %�* $�C 

.��*c17/9  f37/19  b65/11  e31/60  

  	�
�� $�) !���c39/9  def88/19  d84/9  e23/59  
 ���� + �3

!�����  	�
��  �� !���600.��* %�* $�C   b25/11  cde28/21  c75/10  d27/61  

  	�
��  �� !���1200 %�* $�C 
.��*b31/11  bcd56/21  b97/11  b83/62  

  	�
�� $�) !���b22/11  abc53/22  bc23/11  bc15/62  
��� 
�#% .* ����  	�
��  �� !���600.��* %�* $�C   a30/12  ab26/23  b19/12  a51/64  

  	�
��  �� !���1200 %�* $�C 
.��*a62/12  a61/23  a20/14  a28/65  
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 	�
�� 4�������  !��� U2�N(� !���     QR� S�
��6 &�N�� �% 4��%
  ��J��% G1- 
%�� .       �"��� �% &3 &�N�� O2�J1�� �* 4����  	�"
�� �-

  !���1200                 ���"� ��"��� �% &3 &�N"�� O2�"J�* # ."��* %�"* $�C 
   �2%�C 
���1�)  	#�B6 .(      $�"X� !@��a� # O�
2#)41(     !"<��� �% 9 

     
���2% �* �@%�% p��NC !���C �@�C      Q"[� &�"���C !��
"< 4��  O2�"�
      !� G1- 
%�� QR� S�
��6 �% .��)���� .     ��6�< �,�% O2� �� 
#`)

  ��� ���� %����            QR"� S"�
��6 &�N�� �� !��
< 
���2% �,�% # �^�� %�
    �@���� G1- 
%��)10  �18  �26   # 42 .( !� O2������   S(�C �^�J@ &���

    	�
�� # 4����3 4������� �*       U��"* ��(�
) %�;
�) U2�N(� �� !���
    +��������* U2�N(� # !��
< 
���2%     S�
��6 U2�N(� 5V< 	�
�� 4��

�2%�C &'�� G1- 
%�� QR��@.  
Q���      	�
�"� # ���� �� 4����3 4����"��� U�*  !��"� ��� !���-

  ��J��% &'�� 
��C G1- 
%�� QR� S�
��6 U2�N(� �� 4��% .  O2�J1"��
      5�*�� �% G1- 
%�� QR� S�
��6 &�N��      ."* �% ���� 4����� 4��

   	�
�� # ��� 
�#%  !���600   # 1200           # ��"J;� �% ."��* %�"* $�"C 
  S�
��6 &�N�� O2�J�*      !��� Y`J-� �� G1- 
%�� QR�    5�*�� �% ��%

     	�
�� $�) # !����� �3 4�����      �"2%�C 
���1"� !���)   	#�"B7 .(
   	�
�� # ���� 5�*��            O�"� S"Vr� !?J�"V�� %�"B# ."��% �� !���

           # 	�
�� +��������* U2�N(� �% %�- 5�*�� �% %�B�� !2�tb �,��)
         # 
%�"* .�) k(�� &'�� 
��C !��
< 
���2% U��*     U2�N"(� 5"B�� 


�� &'�� 
��C G1- 
%�� QR� S�
��6�@�.  
  

  
�Y�=* 
,��  

          	�"
�� # ���"� �� 4����3 �* %�% &�1@ T2�J@      ."��* %�"* !"���
       !CA2# %�V[� 5V< ��(�
) %�;
�) U2�N(� �� 
#`)    �"(�
) !��* 4��

Q�    +��������* &�N�� &�H    �� # �J�*�- �$�- O�P�#�� �	�
��  	�"V@%
  �( U2�N(� &3          �"2%�C !��"�#� $% &'�� �(�
) G1- 
%�� QR� S�
� .

               
���"2% �"�@�� �"(�
) S"���* �"� ��
���@ +��, !-�� O2� �� 
#`)
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%��J"<� �"�� �% O�"�?�� # N��
"< !�� &#�� !��
< 
���2% �!��
<

  	�
�� # �`a�(             �"�� O"2� ��"J2�[@ �"* S(�2 U��* .��* %�* !���
     �� �(�
) S���* U2�N(� �� �^�� .        N"�@ 4��"��3 4������� �� ����� �%

    �� 4����3 ������`a�(        # �"�� 
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) S���* # S��* U2�N(� 5V< &��� �% G2
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  %�* .�) �J[� .    �"�H �� �`"a�(         �",��) '� !V"<��� �2%�"X� 4���% 

   S[B ��� S<� !2�tb              S"���* �"� �"(�
) # n�"� �"@�% %�;
�) 	��I 
    '� 
%��J<� ���
���`a�(    	�"
�� �"� 
����     ."��* 4�"�%�* !"���

S��% ���-�� �% �� !2���* O2�J[� #�*�� # #�;��.  
  

Z+
I�  
1-  $ !@�]�
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Effect of Treated Wastewater, with Complete Fertilizer Sprayed on some Forage 
Quatity and Quality Criteria of Foxtail Millet (Setaria italica)
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Abstract
This research was performed, in order to study effects of treated wastewater, with complete fertilizer sprayed 

on some forage quatity and quality criteria of foxtail millet (Setaria italica). A split plot experiment based on 
randomized complete block design with three replications was carried out at the Agriculture Institute of Zabol 
University in year 2009. Treatments included three levels of irrigation: irrigation with tap water at all stages of 
grow (control), irrigation with wastewater and tap water alternately, irrigation with wastewater for all growing 
stages, as the main plot and sprayed with three levels of complete fertilizer: non spraying (control), Sprayed with 
600 gram of complete fertilizer in per hectare, sprayed with 1200 gram of complete fertilizer in per hectare, as 
were the subplots. Traits evaluated were: forage yield and forage quality characteristics such as cell wall (NDF), 
cell wall without hemicelluloses (ADF), lignin (ADL), ash (ASH), crude protein (CP), water soluble 
carbohydrates (WSC) and dry matter digestibility (DMD). According to the results, irrigation with wastewater 
and sprayed fertilizer showed a significant effect on yield and forage quality characteristics. Among the 
irrigation treatments, irrigation with wastewater for all growing stages caused an increase of forage yield and 
quality characteristics such as soluble carbohydrate, crude protein, ash, dry matter digestibility and significant 
decrease of cell wall, cell wall without hemicelluloses and lignin. Also application at 1200 grams of fertilizer 
sprayed had maximum forage yield and dry matter digestibility in comparison with sprayed with 600 gram of 
complete fertilizer and control treatments. 

Keywords: Treated wastewater, Sprayed, Foxtail millet (Setaria italica), Forage yield, Forage quality  
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