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����  ABSTRACT   ����  

 

The study was conducted in 2011 on 6-years-old citrus trees "Washington navel 

141". It contained four treatments with three replicates for each treatment. The results 

showed that: 

The wastewater treatments showed superiority on the control in the number of 

vegetative growth and its length.  

The number of inflorescence buds, was increased in the second treatment (irrigation 

with 50% treated wastewater +50% normal water) (5. 37) which dominated the other 

treatments.  

The weight of fruit was affected by treated wastewater irrigation. Second treatment 

(irrigation with 50%treated wastewater+50 % normal water) was better than the control 

treatment. It was increased by (308. 3 g) compared to (259. 5 g) for the control treatment.  

Fruit yield production per tree, was increased by second treatment (irrigation with 

50% treated wastewater+50 % normal water) (28. 9kg) compared to (15. 3kg) for the 

control. 

Treated wastewater irrigation had positive effects in the quality of fruit 

(Total sugar %), (T. S. S %) and the coefficient of maturity were increased in second and 

third treatment compared to other treatments, while (T. A %) was decreased in all 

wastewater treatments. 
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 78�9! �!��S��$ �$��
�� )1 ( ?���

 F$9��
 ���$	

 ��	��S

 ��B"
$�

 2�$ ��S

 ?P> 2�
 ?���

 ?P> #� ��! T��$!�5 ��
���

��	�!�  $@�

 := �D�
��9	
 #3�� .  
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 8���� �
�?*: ����$ ����9

 ����� 2��� ��� F��f
 ���
�L

 ����

 ������ ���$9 �9
��
�9

 ������

 �	
��
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• 
 ������

�
$f)M1(: ����� ?���� @�

 )���J ?��� () �$��

$2 ����9	�

 ���n
 ?��� ����9 78�9! #��� (
. @�

 :=  
• ��!�5

 ������

 )M2(:  ��	!� �C�9�� ?���� @�

50 + T��$!�5 ��
��� :�"  �" ?���%50 ?��� %
 ����� 

• �5
�5

 ������

 )M3(: ��	!� �C�9�� ?���� @�

75 +T��$!�5 ��
��� :�"  �" ?���%25 ����� ?��� %  
• ���
�

 ������

 )M4(: ��
��� :�"  �" ?���� @�

  T��$!�5 .  

)=������

 ���4(_= ����9

 �
��3� ���)3(_ )=��
$

 ��3�

 ����� ���2K��� (. 
= ����9

 ����� l$���4×3×2=24K��� .  

m�� #� T
���9�
 @�
��2010 /4 /25  �����200 �"�B�$ K��� / �9
15F��f
$ ���

 #�� �$�.  
  

) ����2 %��� ����� E=��� :(. &
	
 !" ���*���	
 
��G
  
PH Ec (ms/cm) K        p.p.m  PO4 

p.p.m  

NO3  

p.p.m 

Ca  

p.p.m 

Na  p.p.m Cl p.p.m 

7.8 0.775  - 6.8 69 225  50.7 66 

  
 �D��

 := @��� ����9

 #� "����.#���9 ����� := ��8��

 4$���
 :
��

  

  
�3�

 A=$ ����3

 ��8
$��

 ����CS

 �S��C� ����9
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�$f
 l�CS

   M3 M3    M4 M4       

  M2 M2             

          M1 M1     

:!�5

 l�CS
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  M4        M4        

        M2  M2        
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4
�5

 l�CS

 M2    M2          M4  M4  

          M1  M1      

            M3  M3    
�,�/3/:��
��	
 8���� ??*�  

  
��
�	
 5=�#*:  
2�� �9 )6(A�� #� ���9 ��!�� ) 30 – 0�	( $)60 �30 �	( ����9

 P�B!9 ��U �>���$  �D����9 �9 4��

 ��8��L�B

 v8�"�

 `�� ���  ��9�
 ��UP�

 := ���
�L

 �����

 4$��

 L3��
 2��9

 :�
�f
 ���� :=
���9�
 ��8����3

$  $#�
$��

 := ���$� ����9

 78�9! )3( $)4(:  

  
)����3E=���: ( ����� 
 ��
������	 ��4 &
	
 %���� $
# !�# ��	��� I�"�����' K���� L�� 
#���	
 
��
�	
 ����� !" ��=
8	
 ��=
8M	  

����9

  
  
  
  
A��

  

pH EC  
 /�$�����
�	  

K���  
��$��  

 /[100 [
���9  

P  
p.p.m  
d8
P  

K 
p.p.m  
d8
P  

Fe 
p.p.m  
d8
P  

Cu 
p.p.m  
d8
P  

Mn 
p.p.m  
d8
P  

Zn 
p.p.m  
d8
P  

 ���
%  

 ��	
%  

%#�C  

30�0   
�	  

7.25 0.64 2.33 14.50 17.5 4.04 1.16  1.50 0.62 15 29 56 

60�30 
�	 

7.25 0.63  2.20 5.3 65 3.99 0.97  1.47 0.46 16 27 57 

  
) ����4:(E=��� ����� ��
� �����	
  
	
 ���& %���� $
# !�# ��	���  N�����' I� K���� L�� 
#���	
 ��=
8M	
 ��=
8	
 !" ����� ��
�	
  

����9

  
  
  
  
  
A��

  

pH EC  
 /�$�����
�	  

K���  
��$��  

 /[100 [
���9  

P  
p.p.m  
d8
P  

K 
p.p.m  
d8
P  

Fe 
p.p.m  
d8
P  

Cu 
p.p.m  
d8
P  

Mn 
p.p.m  
d8
P  

Zn 
p.p.m  
d8
P  

% ���   ��	
%  

%#�C  

30�0    
�	  

7.37 0.90 3.01 16.67 20.67 4.76 2.77 2.35 1.47 14.33 27.33 58.33 

60�30  
�	 

7.38 0.80  2.33 7.67 87.5 6.18 2.69 2.09 0,51 13 25.33 61.67 

  
) #�
$��

 ���C�� ���93( $)4,��!�C #�9	�

 ���9 #� �
M (  ,��$��

 K���
�� ��!u ,��	�3 ,�
$S

 ���S5

.��� ��8
Pj

 �"�!�

 #� �>
$9�� ,��$�S�
 T���U ��8��  
 $#�
$��

 ���C�� �!��S��)3( $)4( 9��$ ?���� ��$L�� ��
��� :�"  �" ?���� @��
 :����N
 ��5;9

 Y

 ���U := �B�BC K���L �
M K���N
 2� ��!���

 �"�!�

$ ��$��

 K���

 #� ���9

 F$9�� K���L := �����  pH  $ K���L
�i$��� ���U�!

 ���U := ��8���D3

)EC (�D
�� ��� ��S� ��8��L�B

 d�9

 ��B" #� T���� )���S5 ��!�C ,��	�3 ( 
P>$
2� A=
$9� )Strauss and Blumenthal,1989 (P�

����9�
 �����C

 v
$�

 #�	�9 �
M 
���� #  �$�$
 ���9!3

 T��$!�5 ��
���

 ?���

 := ��8
Pu �"�!�$ ���"�� .  
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��	
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�CS� ���3�>  "! l$�= �5�5 ���9�
 �9 )1�2 ( �����$ K��� �3
 ����f
 ��=
�j�

 ��D�

 ��� ��L$� �	

 ��	��S

 �D�����9n
:  
 19594&
P*	
 ���	
 �����4:  
 ����9 �9 )60 (:= �!	 ���� T���= ������ �3 )10K��� �3 := l$�= (:!�5

 #$!�3 �D� := �	$�
 2011 

�9$� �D��� �$�C

 �3�9 �	
�� )�5���

 �����

 �
$�!

 ( #�4��:  
• ���

: T
m�� �5���

 �
$�!

 �� F�� #�2011/ 3 /10 ���j
$2011/ 10 /15   
• �$C

 )�	(: ����9� �S��	

 �5���

 �
$�!

 �
$C� ���U F��2011/10/28  C	$9�

 d	� �5 .  
29594 :���	
� 
�B:0
  
• �
$�!

 ��� �����5N
: 

�
$�!

 �� �9 �B�9��

 �����5N
  ����9�2011/3/28 d�	� �9 �5 ������ �3 := �����

 ��$!	

 l$�B

 ���
l�B

 ��� C	$9�

 ��
$

 .  

• �S�

$ ���3

 ��>Lf
 ���:  
@$!	 l�= �3 ��� ��>Lf
 �� �9  ����9� ��9��2011/3/30 ��	!

 ��	� �5  p9��5 ��� �S��
 ��$8�

����9� 

2011/4/25 ��9n
 �U��
��:  
 = �S��
 ��$8�

 ��	!

) ���3

 ��>Lf
 ���/ K�U��

 ��>Lf
 ���(×100 

39594 ����0
:  
• K���

 ]�9!M )O3(:  

K���

 #� ���5

 :!� �9 �D�3  ����9�20 ���
 �$f
 #$!�32011  ��� K��� �3 ]�9!M C	$9� d	� �5
��? .  

• :K���

 := ���5

 ��� �� ��� K��� �3 #� ��9�!

 ���5

 �� �9K . 
  

949594 
��'	
 ��

�:  

1949594
��'�	 ��=��:��	
 ���#
��	
:  
• �� K��5

 #L$ )[(:d	� �� K��5

 #L$ C	$9� )[ (d	� )Bound,2005 (��
�9

 �U��
��:  

K��5

 #L$ C	$9� )[ (���5

 #L$ = )O3 ( ×1000���5

 ���/  
• K��5

 ���: K��5

 ��� C	$9� d	� )�	3 (�
L�

 m��

 ���3 �C	
$� . 
• #L$
 ��$8�

 ��	!

 ��"�

: �U��

 A=$ ��	�:  

��"�

 #L$ C	$9� = T�!L$ ��"�

 ��	! )[ (×100([) K��5

 #L$ C	$9� / .  
92949594
��'�	 ��=����,	
 ���#
��	
:  

����9

 ��� ���D! :=  �CS

 ��� ���5

 ����9 �9  ��!�� P�;� #���9 ����� := ��
�L

 ���3 ����� :=
��8
$�� K���

 ��D� := ��L$� ������ �3 ���5 #� �=�3 �� ���U �9$ ����9 ����� �3
 �
��3� 4�5 2U
$�$ :��: 

• ���3

 ����3	

 ��	! )% (d	� K�����
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•  #���9�= ��	!C )/ O��100 ��"� �� (�j�" �$�$� K�����

 �S��C� 2.6, �$�3�� �$!�=$ �$!�=$�!M 
)���� ,1994(. 

• ���3

 ��$���
 ��$8�

 ��	!

 )TA% (o��9	

 `�� $>$ �8�	

 `��

 ��	� ��� 
)Singlair,1972 (�$���� K�����

 A��C #�NaOH p9����� )0.1( #�
�9= �$!�B

  ��3 �$�$� :��i!)Ruck, 

1969.( 
• ���3

 ��8
P

 ���"

 �
$��
 ��$8�

 ��	!

 )TSS % ( :�� �9�$93
�=�

 L�D� �C	
$�AbbeRL3  4��

 K�
�� ���� := Km
�S

 P�� �9$ �9�$93
�=�

 L�D� := ��"�

 #� K��
$ K�CU ���$22 ��"��
 � � )�	��, 
 $���� ,1982 (  

• ���3

 ��$��

$ ���3

 ��8
P

 ���"

 �
$�

 #�� ��	!

 )TSS/TA (d	� 7�!

 ������ K��	�

 
)Kalita et al ,1995;Ahmad et al,1997(. 

9594 !=�#�0
 �����	
:  
 �
��9	�� 78�9!

 ����9 �9:8�"�N
 ����9

 7��!�� )Genstat 5 Release 12.1(  #���9

 ����9 �
��9	
$

�=$!� ?��9e
 @����)One –Way ANOVA ( ����9
��=�9�e
 _������

 #��  ���U d�	�� ��$!��

 ���9�
 �9$
 A�= �U�@$!�� )L. S. D (�
e� F$9	� �!� )5%(.  
  

��4���	
� E=���	
:  
1�5 &
P*	
 ���	
 !" ��	��� !�# $
# %���� &
	
 
�'(�:  

#� �D
$C C	$9�$ �D3�B

 K��� ��� ��3�9�

 �5���

 �����

 �
$�!

 ��9  $�!

 ���S9 := K���

 �
����


p9$U$ @���

 . �$��
�� �>�Di! �!9	
�� 78�9!�U�)5(:  

  
���� )5 ( $�#	 ��
�	
 &���	
 /
�	
 Q�+ �'���	
 ��
P*	
 �
���	
 ��?� ��+ ?���� !" ��	��� !�# $
# %���� &
	
 
�'(�

��+ �.* R
# ��� ����
�	
:2011  

�B"

  
������

 

�����

 �
$�!

 ���  C	$9�$�!

 �$C ��
$

�	 / 

1 12. 93a 11. 67a 

2 15. 03c 12. 75b 

3 16. 11d 13. 03b 

4 14. 05b 11. 33a 

L. S. D5 % 0. 968 0. 864 
.��$!�� ��U$�= �$�$ :!�9 �B�9��

  ��f
*  
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 ��
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 �
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 ��+:  

 �$��

 #���)5 (?���� @�
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  �"

  := �>��
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$�!
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 �5
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 ������

 ���	 ) ��	!� �C�9�� ?���� @�
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��� :�"  �" ?���
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$�!
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 ��S� ��� o
P�
��!�5

 ������

 ) ��	!� �C�9�� ?���� @�
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 ������ T
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M �$C
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�

 ������
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 #�� := �
$�!

 .  

 T������M T
�$� ��
��� :�"  �" ?���� @��
 #� 79!9	! A�	 ���  $ �5���

 �����
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 ��� K���L := :=
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P>$ _�D

$C� C	$9�78�9!)Morgan et al.,2008( �3� @P
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 F�� ��
��� �
M�D

$C� C	$9�$ ��3�9�
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 �
$�!

 ��� := K���L,78�9! 2� AB9� ��3 )Mongi et 
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 �$� �
M ���� @P

 K���L := ��
���

 :�"

  �"

 ��8
Pj

 �"�!�

 #� ���9

 F$9��N, 
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 ]�9
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 K���L :
�9
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 �������D�

 ]�9!N
 �����
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 ��9 4�� .  
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�
$�!

 ��� �����5N
 ���3

 ��>Lf
 ��� K�U��

 ��>Lf
 ��� �S�

 ��	! 

1 3. 4a 15. 42a  7. 68a 49. 81a 

2 5. 37c 20. 35a 10. 43a 51. 25a 

3 4. 78cb 19. 12a 9. 23a 48. 27a 

4 4. 08ca 17. 25a 9. 65a 55. 94a 

L.S.D5 % 1. 3 5. 8 4. 3 8. 8 
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 ������
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3 77. 3a 23. 1a 
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L.S.D5 % 40. 40 10. 03 
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