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Two pots experiment were carried out at the Experimental Farm of Faculty of Agric. El-Mansoura Univ. 
in the two seasons of 2012-2013 and 2013-2014 to study the effect of nitrogen, calcium and selenium 
nutrition on chemical composition and nutrition value of spinach plant (Spinacia Oleracea).The average 
values of all plant growth parameters (plant height, no. Using different forms of nitrogen fertilization as 
ammonium nitrate, ammonium sulfate and urea significantly affected the vegetative growth parameters, 
within the N-forms investigation the highest mean values of all mentioned parameters recorded with 
adding of ammonium sulfate following with urea and lately ammonium nitrate.Spraying spinach plant 
with Na2SeO3 tell the rate of 10 mg L-1 significantly increased the mean values of all vegetative growth 
parameters of spinach than those obtained from the untreated plants. Increasing the rate of sodium 
selenite addition in foliar way up to the level of 20 mg L-1 sharply and significantly decreased the mean 
values of all the aforementioned traits than those obtained for the untreated one.Foliar application of Ca 
significantly increased the mean values of chlorophyll (a, b & total mg g-1) as well as carotene mg 100g-1 
FW in spinach leaves as compared with the untreated plants.A stimulation effect was happened on the 
mean values of the previously mentioned traits due to an application of the studied forms of nitrogen 
fertilization as ammonium nitrate, ammonium sulfate and urea. Such effect was more pronounced for the 
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forms investigated.Exposure of spinach plants to the lowest levels of Na2SO3 (5 and 10 mg L-1) sharply 
and significantly increased the mean values of chlorophyll (a, b and total) as well as carotein content of 
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were significantly affected decreased due to addition of Ca in foliar way as compared to the untreated 
plants, while the nitrate reducates activity was  significantly increased for the plants treated with 100 mg 
L-1 Ca over the control treatment (tap water).The highest mean values of nitrate and nitrite accumulation 
were recorded for the plants treated with N-fertilization in the form of ammonium nitrate, while the 
lowest values of such traits were realized for the treatment of ammonium sulphate on spinach plant. 
Comparing with the control treatment; 100 mg L-1 Ca significantly decreased the average values of 
soluble and total oxalate mg 100g-1 and increased insoluble oxalate over the control.The highest values of 
soluble and total oxalate mg 100g-1 were recorded with the plants treated with ammonium sulfate and 5 
mg L-1 Na2SeO3 with absence of Ca.Treating spinach plant with Ca at 100 mg L-1 significantly increased 
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  ا���� ا���م ا*را() ا�	�� ا	'را&
 ا�����

 ه��ء �1�2 ا	��0ورى -,�ر+ ا�� ا�����
ا��ر�� 
 ا������

�ــــا���ر� دآ��را+   

�ان ا�������� BCD:? ا	�0>�
 �A	�:�?و�:@ وا	��	8:�م و ا	8:�:�:�م &�) ا	�?آ:< ا	�:��وي وا	,:�9 ا	0>ا;:9 	���ت ا	67��8   

 المستخلص


	� ا�������     � ����ت ا������ ����ت ������� ا��� ��	�� ا���ا�+ ����	��و*	( وا�"���	)م و ا��	%	�	)م &% ا���آ	# ا�"	��وي وا��	
 �� ا�-را&����	%"� � ا�����)  –ا���0)�� ا�/.���	�٢٠١٤-٢٠١٣، ٢٠١٣-٢٠١٢*���72� ا�����0)ر6 4��5ل ��1(2  �	
���� �وذ���? �<را��1

   ��Aأر �����ACآ D���	*و��	د ا����� �"��F ��2( ا�"�����	)م ا����	%	�	)م &%�� ا���آ	��#    ا����&��F ���	( ���)ر ا������	Gا�)ر �����AH( ا	و��� �	
    ��%& ��%I ا����������Jوى و*��)دة �����ت ا������.ا����( ���      ٣٠ا�"		���2� ���0�	�NG O&���ت �2.���� ��� ���%2�72٣   F��P�2"���رات �
� �	( 2�72%�	( �2( ا�"����	)م (���� ،    �"��� �72       ١٠٠ا����&4ت ا��
4
�42ت �2( ��)ر ا�����	<    O��2/ ���� ����ات آ����	)م)، و 

���)ى � ��T�2 F)م، �)ر��) آ	)م، 1%��ت ا2)�	( ���ات ا2)� 5�X ��2)��ت �2(   ٦٠اVزو� � ا���AH�� (/�<ان	و*��	� Oآ�
���� أ��A	] آ��F ��2( ����2)��ت     ٢٠، ١٥، ١٠، %��1٥	�	I ا���0)د�)م (�����، �	� �	��A( أر	و*����	ر ا��(��� �����Aإ O��� .(�����/O�2

 (^�)ل ا�����ت، &�<د اVوراق، ا��)زن         ا�"���	)م و1	%	�	I ا�0�� F�P��� .G `1(�2	O ا���) ا�/_��ى وا���Gد�)م ����ش ا�)ر(
O�2/����� آ�����	)م 2��ر���� ����������ت ا���� ���O���� O     ١٠٠ا����Nزج وا�����ف) ������ت ا�������� زادت ز����د6 �72)���� &���< ���T�%2�72 ب     

2 FP ���ات ا2V)�	)م، 1%��ت ا2V)�	�)م وا�	)ر��� ����
	� ��72)ي �G	�T�%2�72      O.أدى ا�1/<ام �)ر 2/�%�� 2( ا����	< ا��	��و*	�
               ��T	%� )م�	2)�Vا�/_��ى و ا��1/<ام �1%��ت ا (�� �N�1(�2ت ا���� O	��ا� � ا&I�N ا&%����42 ��PآVا�/_�ي و ا��0)ر6 ا (�ا��

��)�N1ت G	O ا� � ���"���	)م �-��د�72 6)�G)م.أدى ا��ش ا�)ر	2)�Vا ���ات ا�	)ر�� وا5	ا�   ����AV�� (D�%"أ، ب، ا�) F	رو�(%"�
          ����AV ���	�� ���)�N�1ت ا���	O ا������� e��.2 �	
ا� ا�"�رو�	( � اوراق ���ت ا������ 2��ر�� ��������ت ا��	�� %2�72�.�g<ث ���

          �� O	��ا�  ا&%��N&)م وا���ى ا�	2)�Vا��1/<ام �1%��ت ا ���	�� �	
��� F�_وآ�ن ا� �� �Ih ا�<را1�%�/���h)ى  �)ر ا��	��و*	( ا�
     ���)�N�1ت �G	O ا������ � �%"���	)م &% ���ت ا������ �-��د�72 6)��Gا�0)ر.أدى ا��ش ا�)ر G��� �ا�"%)ر�	F وا�"�رو�	( 2��ر�
       >��& ���)�N�1ت ا���	O ا������� O	��ا� � �"F 2( ا��	��و*	( وا��)�1)ر وا�"���	)م 2��ر�� ��������ت ا��	� %2�72�.�h��I ا&%��(i�ا�

�ت ����%��ت ا2V)�	��)م �	����� اF��G ا����	I%���1 O &���< ا���1/<ام �����ات ا2V)�	��)م. X���� I%���1 ا��	����1ت 4��5ل آ��4         ��%2�72� ا������� 
         ) )	�(���� �2( %�1	�	I ا��0)د�)م &%� ����ت ا������� &��< ا�G(.أدى ا��ش ا��)ر	�1(�O�2/����) �-���د6 �72)��� ��D      ١٠و  ٥ا�

� �"F 2( ا��	��و*	( وا��)�(i���1)ر وا�"����	)م Vوراق ا�������.g<ث ���� ��72)ي ���N�1(�2 Dت �G	�N1(�2         Oت G	O ا����� ا�
��� �.��ط ا��-�O ا�����ات       �	� ��T�%2�72 O��� O� ا����ات وا��	���V Iوراق ا������ &�< ا��ش ا�)رDG ���"���	)م 2��ر�� ��������ت ا��

 �.���ط ا���-�O ا������ات &���< ����2)ي      ��� �ا�"�����	)م 2��ر���� ����������ت ا��	���   *��-ء ��� ا��	��)ن ��2(    ��g١٠٠<ث ���� ز����د�72 6)���
� ��h<وث          ���AV�� )م�	2)�Vت ا��%��� ��T�%2�72 O�� %2�72�.I%�1 ا&% �N1(�2ت ��	O ��اآO ا����ات وا��	���e�2 I ا�������ت ا���

��-اد &��<   ا���g [��/2 6	I%��1 l اF�G ا���	e�2 O ا������I ا��� ����T�%2�72 O �����ات ا2V)�	�)م ا��2 �������� ��.��ط ا��-�O ا�����ات                
O�2/���� ��)د�)م �1	%	�	Ih�.I     ٥ا�1/<ام 1%��ت ا2V)�	)م.I%�1 ا&%  ا���اءات &�< ا�1/<ام ا�"���	)م+1%��ت ا2V)�	�)م+  

    ��"( ا��)ل ان ا��ش ���1/<ام %1	�	I ا�0)د�)م &��< ���2)��ت �2/�_�� ��      X��٥ ا�nوف ا��������AVو*�)د ا �� ����/O�2
� ��2( ��1%��ت ا2V)�	��)م آ	��AرVـ��ـ ا� DGا����ش ا���)ر e��2 ١٠٠���0<ر �	��و*	���  F��_)م ������7 ا�	ن ��2( ا�"�����(��	%�*��-ء ��� ا�

 ا��42�7ت �%0h)ل &% 0h2)ل ا2( 2( ا������.

  ) ١٠رؤوس الموضوعات ذات الصلة ( لا تزيد عن 
 

 




