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 ��\ 
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���A���k5 K2 
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N��^�A :�U *2�5 K��� ���	 u�\ 
+�/_ NF�� K2 *2

 @K�I ��2�	��4 J�5��2 *�B��^0�5 ��^5e *2�5 .,� *�
e

N���� �x�T^	 NcP� f1� K2 ��U R�2 ��C�2 O�� K2 u�\ *��

N���) 
�2
�30-0  (�T	 
T��� .,� :�2��5 u�\ �|}�


��	 
� Y02 K2 
�2,�A :�U *2�5 �� ,� @�2� ��/� *�T	

 �
,4 �� u�\ W��F�?\ K2 
\�5 .��� @��	e1  @,� Nq2�2

 .:�2  

����K2 ����T� W�L���� 	 :U����1 -C��� �e�� u��	 �5 

����l �,02��1  7e 
�
�TL02 ��L�
�L�	 ���?� 
 ,� N�-�

 JL� ��1 .:�2 @,� Nq2�2 ��U  N���	 K2 @,���� E	�U 
	2�

@�l��2� *�
�}	2� OPQ	 NU ,� N�-� 
��5��2   W�?^�	

 �
,4 �� 7e2   :�2 @,� Nq2�2,�3	 W2��4�	���  :U�� K2

7�L	2,� N�-� G��� ��k� NU �2�	 L��J�  7e @,1�� K2

*�TU�5*�� �2,� TUvY� ��^	 
� �TU�5*��* T1��T;*� �

 �ZeNq�0e2�
 
  ,16 GE	
	
 ,��5  �2,+�

	�H���A�2
�L���* U�� �� �V�	>� 120 
T��� �� �,� �T	

 >+L	��5 . (�i
�,��) Z[�4���� 72
��� Ze���5 :U�� K2

NU ,� N�-� @�-6 *���o *2�2� �:��� 
 �5 7
,5 �R�
� *2

 K2 �T�U Z�_� �2,P	5  R�5 W2�[ @K2,�2 �,F��20  ��400 

 
 �T	
�L�	pH ���+	 6-7  .��5  

  

 +"�,1:  �()�*% ���% .�
 ��
���
 /� �
��  


A��
  (%) G�  (%) :���  (%) R�   z�?^	 7K


) *���og/cm3(  

EC (ds/m)  pH  (%) 
0e @��	  (%) 7i
�T��   �3H;

)mg/kg(  

�2,P	  25  20  55  21/1  5/0  8/7  89/0  1/0  30  

  
0�� 1: ����	 1���"��
% ��"�2�)� )SEM (���
�
����� 

5
��26 

  

 +"�,2:  �()�*% ���% �%�� ��� ��
���
  


A��
  pH   :�2,�


L��TL02 

ds/m  

(%)����T�   @��	

 
0e

(%)  

 7i
�T��

(%)  

 �3H;

)mg/kg(  

�2,P	  8/6  1/6  1/1  21  0/57  09/0  

                                                             
1- Sigma Aldrich 

��� '"�  
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) ����T�NSP:M�X �5) ( *��0 �500  
1000 
��	 ��A
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 (�T�0 ��EM :M�X �5) (1  
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 30  �� ��A

��A���U( )57)
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 (FM 72��	 N5) (0 �100  
200 
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;��?� E	�U D�_ W��F N5 (

 �2�PT�2 
 ,�� W��F�?\ �5 �2�L�M. sativa 
���5 ���	 �

.:;�A �2�6   

:�U K2 J/6J�-H� �2�	 ��A  
	2� ��U 
 Z[�4����

 D�_ G��2 �5 
 @,� ���^	 u�\ �5 �M� ���	 bc� N� ��

72,�A N5 
���	Ke �3F bc� ������ �� �� .,�,� @�
�;2 ��

N5 ,F�� O�� �����k5 |}� .,� NT;�A �M� �� ,��� 72�1�


T��� Y� �
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72,�A N5 ����� .,�,� :�U ���k5 
 ,� N;�y2 �� K2 ,+5

�K N�2�4 ���k5 NL1�2@��A 
 ,� 4  ���Q	 �,� 
A�5

:M�X �� ����T� W�L�������� *��500  
1000 
��	 ��A

72,�A N5 �T�0 �� @�
� 7���� �� J�� R�2 .,� N;�y2 ��

 ���Q	 �R�1h�� .,� ��C�2 K
� @� N�F�; �5 
 ��5
� n��	Ke

:M�X �5 ,�3	 W2��4�	��� *��1  
2  �,�� 7���� �� ,F��

� N�F�; �5 ��5 N�.,� N;�y2 �-�2,�A N5 K
� @  

 K2 ,+5) @��A ,�� @�
� 7���� ��7  *����TU�; �(@�	

 7K
�2,�2 Y�\ 
 ��7K
 �
�2�� *��  �N��� Y�\ 
 ��

 �
�2�� �2,�2 �CI �N��� �CI ���-� d�3��2 �N��� ��_

 �:�0
�TL02 :�� �J�;
��U �a�5 bc� ��2�PT�2 ,F��

 Ze 
/H� *�TQ	 ���X *�2,��� `\�� :��� 
 a�5
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 �� 7K
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K2�� K2001/0  ��_ .,� R��+� ��A
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0212  ���+	 ��� W,� �� 
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�L�	 .,�, ��

@K2,�2 
 ,�,� Z�^T�2 �0�� 
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1- Infra Red Gas Analyzer 
2- Relative Water Content (RWC) 
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 @�lT�� K2 @��3T�2 �5 N���� �� 
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 <��2�  

 #!�)�=��% ��
���
 �� �()�*% ���% #�����
	 �
��	M. 

sativa  
�2� 7��� |����2
 N��C� K2 JF�I f��T� NU �V2 

*������� �Z[�4����) 
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����T� W�L�������� ( *
� �5@��A d�3��2 ��@��A �CI 

 �4 N5 @��A Y�\ 
 �� 7K
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) @��A d�3��2cm(  ����� �V2  8  2/453  **8/3 
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) @��A �CI3cm(  ����� �V2  8  591717246  *6/2  
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���
 �� �()�*% ���% #�����
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% �F��&% <��2�M. sativa  
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@��A Y�\ 7K
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 N��� ��_

)cm(  
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@��A �CI  
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�2�PT�2 ,F��  

,���  b92/6±10/47  d80/3±10/12  f00/0 ± 83/11  c10/7±30/53  b30/5±89/3145  b77/9±20/53  bcd00/2±10/69  

H10  a30/3± 08/86  abcd38/4±20/16  e9/5±00/13  abc41/7±40/65  ab00/13± 60/4024  b76/9±20/54  b00/3±01/81  

H30  ab97/5±30/70  cd08/4±10/14  b70/5±10/17   abc20/5±30/70  ab30/8±12/4046  ab83/3±20/76  a12/5±30/95  

FM100  ab23/6±10/78  abcd14/3±10/19  bc57/5±00/16   ab50/5±20/77  ab70/8±54/4345  ab80/9±20/71  b24/5±20/79  

FM200  a14/5±30/100  a69/6±00/23  a00/0± 82/20  a27/7±20/82  a80/8±17/5140  a64/6±40/92  bc00/5±30/78  

EM1  a5/5±20/83  bcd24/3±10/15  ef00/0± 81/12  a39/7±30/78  ab00/59± 50/4092  ab52/8±20/72  bc43/0±20/74  

EM2  a5/9±20/93  abc05/3±10/20  cd 5/2±00/15   ab54/5±20/71  ab50/5±94/3481  b10/5±10/64  bcd51/5±20/69  

NSP500  ab81/9±20/72  ab66/7±10/22  de52/6±00/13   bc98/75±20/60  b50/5±45/3398  ab79/7±1/73  cd00/2±42/65  

NSP1000  ab50/4±10/68  abcd35/7±10/15  bc70/5±10/16   c20/5±20/53  ab17/2±71/3491  b19/4±20/59  d41/5±20/59  
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30  �(��A���U �5 ��ANSP500  
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 ���!�)��:
= ��
���
 �� �()�*% ���% #�����
	 �
��	
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�2� 7��� |����2
 N��C� K2 JF�I f��T� NU �V2 

*������� �
	2���U� Z[�4����) 
���5 ���	  W2��4�	���
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	��� �5 (�
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 +"�,5 :   ��
���
 �� ����� ���% #�����
	 ��� ?�����" ��:;	 <��2� #!�)��:
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�A R�5(����� �V2) ��  8  246  ** 001/2  

@
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