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Evaluation application of Sodium hypochlorite Fungicide on Wheat Germinated Seed 
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� �� `0> �

-�+�* L�h)� �;2 &�� -�+� �� � �;2 &�I� ���
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G�+�oD ��+� �2 ��6�1 ± 21 	��D� �$)�D� ��
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)�D������ �
�% . �0��C+ ��
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O) ���+
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% ���I$�� 
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  /b6D�;2 ���	 ���D�)�� ���= ( V��D	 �D�)��)�D� 

100 ×)�;2 ` ���b6 ����6 
� �� ��� ���+�* ���  
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)2/ �)��	 ��;2 ���b6L�� ��� ���=( �)��	 &�
��)�  

)8/ 6DbD2 ���D	 ��;D)��D�$(� ��� ���DS +...+ (

(Pernezny, et al., 2012).  

 3 - n ∑ / )nt (∑ = )��+D'D�D+� FD	 -�D)��D�)�D �  

)p  ��H�.* .1386(.  -* �� �n  ��;2 ���b6

	D)��D� � ��� 
� �� ���t ����D� ��D( �� kD &
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�(���>�� � �=�=� -*����)� �� F�Gv��  �� �
�%
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% @�+48 �D��
> &�� 

&4
%  ����
6 �� ���I$�� �2 �M)* a(< -�� kQ� �
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�% .���� k)����� ��?h6 L
) �2 ��

��?4�SAS (Ver. 8) ���
% L�h)�. �A��W+ ���

 ���$�� TU� �� FJ)�� -�+�* a� �2 F�')��+XG� 

�� L�h)� �V�� .  

  

A5� � B��)�  

����  �'�� ��  

 ��� -�() k)����� ��?h6 �� `V�� X��$) `+�� 
N�

&�
��Q�� ���C+ &O�P �� c
B+ -�+� � S���

 ���+ `+��� `2�W$+ 
N� � �V�� XG� ���$�� TU�

 &IV 
2 ���
2�)��	 &�
�  �)��Gb+ 
�N�6 �� ����

&��� �V�� a� TU� ) ���	a� .(��2 F�
6

�)��	 &�
�  ����6 �2 f�2
+ �)� C3T3  {��$+ �2

64/39 S �F�
6 �)��	 &�
� ����6 �2 f�2
+ �)�

C1T4 $+ �2D {��67/33 ��2 ��� �� )	D�� ���(. 

 &�
��)��	�)� �;2 ��+�) ��> 
2 � ��;2 &KE� ��

� ��  ���� � ��2 
+� F�� 
')����) ���A2 ���+�* F�

 ���+ S �V�� �2 ��
�� ���� -�+� u>��+ ��b2 ��

�H 
+� F�� 
2 
�N�6 kJbK�2 u>��+ �<
2 �� � �)�IP

&��� . � ���bV �)�� a� �<�� F�� ��� 
� �2

��� -�() ���+�* ����� �^ �� �� �K�?). ���
� � ���* 

)Arya and Perello, 2010(  F�� �� �� @����(+

�G$4���� ��1) ���% 
2 �(��+�* . ����� `2�W$+ @�
N�

����6�+ -�() �� &�
� � ����)��	�)�  �^ ��

G% ��� �)��D
�N�6 L�%D&�� ��; .�2�+ 
O) ���

���F�� SP�����6 F�� ��2 �� F�� 
2 �
�N�6 ���MG6

 �� �<�� F�� `2�W$+ @�
N� �+�  �G$���) �<��

 
N�$+�
  -��� F��
2�G2 F�
$M2 �� 
r � ��^

 &O�P � �W�>� &I� -�+� �� �<�� F�� &K��

&�
��Q�� �V�� ���+* &��2 S��� . � ���

-���J�� )Cuero et al., 2012 ( 
�N�6 �(��+�* ��

&�
��Q�� � �+�% �b�� �2�
J�+ &�b�	 ��� S���

�)��	 ��
 ���
2 �� @�r �;2 �)��) :��?% � 

��)�)�  &O�P �2 �+�% �b��1200 �$)�� �	�� ��
%

�?�� ���D������F�� -��2 �� ��N� �D2 
D ��
2 

	D�)��2 �)�D$��� �;D� ���2 �D c;DK� �
D �

&�
��Q�� � �2�
J�+ &�b�	 &A)��$) \,+� S���

	 F�Gv��D�)�� �� �)�D�� ���D�. ��2D � &

F��K� k�� )Baset and Shamsuddin, 2009 ( ��

����6 
N� �(��+�*�
$�2  ��;2 ���� �� L�>�� � ��


2 �2 � �%
2 �JK ����
$�2 �����2 �����

Xanthomonas campestris �� ��h��   ���
2 ��

�2 ��;2 ���+�* F�� ��  �)�
 �2 ���GB+ @��V

�� T�W�6 k�
$AQ� p�)�+�$)�?%  ����6 �;2 ���

�2 a(< ��+
% ���+�* F�� ��  &��� a� @�+

 ��+� �2 L
% }*50 �$)�� �	�� �� @�+ �2 ��
%

&�
��Q�� � �K* ���� � &���  a� &O�P �2 S���

�2 � �V�� �� � XG� @�+20  F�� �� � ��2 �W�>�

&�
��Q�� ����6 F�
$M2 ���+�* �2 �V�� a� S���
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����6 
��� � �� �4
b+ �W�>� &A�2 -�+� @�+��  

�)��	� �;2 �)��2 ��Gb+ ��^�)��� ��� ���� .  

  

����  !�+� C
D��
+��   

  &DO�P RD�$1+ ]�U� F�2 ��� -�() X��$)  ��D�

&�
��Q��S��� c
B+ -�+� �  
O) ��  &IDV  -�D+�

�)��	�Gb+ c,$<� �)� &D���) ��	� ����     
DN� �D+�

  �� �D��
2 ���+ &IV 
2 ���
2 ���+ `+��� `2�W$+

�Gb+ �V�� XG� ���$�� TU���2 ��� ) aD� ���	 .(

��2  �D)��	 -�D+� F�')��+ F�
6  �D)���  ��D��6 C3T3 

 {��$+5/5 S �F�
6    �D)��	 -�D+� F�')�D�+  �D)��� 

 ����6C1T3  {��$+ �25/4  ���  �D� `DV�� )  ���D	

��.( -��� �D+ ��O$)� � ��^     -�D+� ���?D4� �D2 &D4�

�H -�+� F�')��+ �)�I��)��	�)� ���  �� �D &4��

��+* ��CK�Gb+ �) ��� D(� .     �D &D�� 
Dr �D2 L�E

4�DH -�+� ���?D�  D) �D2 �)�I�D ��� 
D2 �D D<�D � &

��� )� ��;2D�N�6 ��D
%D ��; ��D2    D� FD�� �DD  �D2 &K�

4�DO�P ���?D��6 &DwG< 
N� ��D� DGGD &D��� �%� .

$)D��D+�* F�� XD  D(��+�* �D2 -�D @� D�6�2D DG��� � -�D� 

)Bateman and Kwasna, 2011 (� &W2�U+��� .  

����6 `2�W$+ @�
N��+ -�()  �� ���?4� �2 � ���

 -�+� F�')��+ ����6 ����� &O�P � -�+� �D)��	 �D)� 

-* �� �$0K� � &��� ���?4�    
D� �<�D� FD�� � �	

S -�+� �� �=���%  ��� �� 
6��� �=   {��
D� �D2 
6

 ��%��� �U�C+���    -�D+� �� {��
D� S$� ��^ �2 �

S &O�P �
$M2 
6 &�� .  

 -���J�� � FA�)Hasan et al., 2013 ( :��?D% 

  ��D��6 �D �)�
  &D�
��Q�� ��D�     ��;D2 
D2 S��D�

  �
DD$G �� L
DD% }* ��DD��6 �DD2 �DDA��W+ �� �J�DD��
2

   � �DG)��� �J�D��
2 ��;2 �� k�
$AQ� p�)�+�$)�?%

��2 �$� ��    �D+ 
NjD+ L
D% }* ��D��6 �� 
6   � �D��2

�)��	 F�')��+  D� ��D��6 ��;2 �)�  &D�
��Q�� �D2 �� 

  S���525/0  % ��
25  10  �15  ��D2 �W�>�  �� 
D6

�)��	 F�')��+       �D2 L
D% }* �D2 ��D� ��D��6 ��;D2 �)�

 ��+�50 �$)�� �	�� � ��
%20 �+ �W�>� �� � ���2

����6 F�2&�
��Q�� �����2 S���   F�')�D�+ F�
D6

�)��	 �)���  ����65 ��2 �W�>�.  

  

 ���	1- )����� ��?h6����)� @�IV k ��� �
�%  

Table 1. Analysis of variance of measured traits.  

u2�G+  

 @�
��x6  

S.O.V 

�	��  

����* 

df.  

-�+� F�')��+  

�)��	 �)� 

.germination 

time  

}�$�  

�)��	 �)� 

Acceleration 

Germination  

 �V��  

�)��	 �)� 

Germination 

percentage  

�)��	 �V�� ���  


) 
�P��+ 

Abnormal 

bud 

percentage  

&�
�  

�)��	 �)� 

Speed of 

germination  

a(< -��  

�;2 

Seed dry 

weight  

 &O�P)C( 

Concentration  
3  0.21103

*  2.64950
ns  61.639690

ns  3.8240
ns  7.683650

*  
0.0014160

*
 

 -�+�)T( 

Time  
3  0.17235

*  2.55120
ns  53.096290

*  3.2240
ns  8.977670

*  
0.0014520

*
 

&O�P×-�+� 

Concentration×Time  
9  0.11598

* 
1.15630

ns 
44.740740

* 
4.4470

ns  6.853060
**  

0.0001125
ns

 

 �U<)E( 

Error  
32  0.10197  1.26560  45.930000  2.7407  10.342901  2.740740  

@�
��x6 _�
H 

C.V.  
-  6.28  5.68  7.6  8.68  8.79  8.68  

ns � * -**:  �2 _�6
6 �2
�P �Gb+ � ��� �Gb+  ���$�� TU� �� ����XG� �V�� �+ ���2. 

ns,*,**: Not significant, significant at 5% and 1 % of probability levels, respectively 
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 �+��� ���	1- ����)� @�IV k)����� ��?h6  ��� �
�%  
 Continued Table 1. Analysis of variance of measured traits.   

u2�G+  

 @�
��x6  

S.O.V 

�	��  

����* 

df.  

��^  

�(�� �=  

Radicle 

lenght  

��^  

�>���= 

Plumule 

lenght  

a(< -��  

�(�� �= 

 Radicle dry 

matter   

a(< -��  

�>���= 

Plumule dry 

matter   

a(< -��  

���%�= 

Seedling dry 

weight  

a(< -��  

�;2 

Seed dry 

weight  

 &O�P)C( 

Concentration  
3  16.99063*  7.27766*  0.0001922ns  0.0007083ns  0.00029ns  0.001416* 

 -�+�)T( 

Time  
3  20.45068*  7.16830*  0.0001492ns  0.000657ns  0.000373ns  0.001452* 

&O�P×-�+� 

Concentration×Time  
9  12.30979*  5.364748* 0.0001145ns 0.0001309ns 0.000398ns  0.0001125ns 

 �U<)E( 

Error  
32  5.73507  1.050818  0.00009791  0.000114  0.000487  2.740740  

@�
��x6 _�
H 

C.V.  
-  9.27  10.8  9.25  6.2  11.6  8.68  

ns � * -**:  �2 _�6
6 �2
�P �Gb+ �Gb+ � ���  ���$�� TU� �� ����XG� �V�� �+ ���2. 

ns,*,**: Not significant, significant at 5% and 1 % of probability levels, respectively 

 

  

 
 ���	2- &O�P `2�W$+ @�
N� F�')��+ -�+� � �� &�
��Q�� ����6 ����� R�$1+ ��� �
�% ����)� @�IV 
2 S��� ���  

Table 2. Interaction effect of different time and concentration of Sodium hypochlorite on measured 

traits. 


� �� -�$� 
� ����� TU� �� ���+* 
O) �� �)��� z
$(+ c
� a� `>��� � ����6 �V�� XG� �Gb+ c,$<��)���) S� �2 ����.  

Similar Letters in each column show non-significant difference according to 5% Level.  
 

 

  

����6 

Treatment  

�V��  

�)��	 �)� 

Germination 

percentage  

��^  

�(���=  

Radicle 

 length (cm)  

��^  

�>���=  

Plumule 

lenght (cm)  

&�
�  

�)��	�)�  

Speed of 

Germination (day)  

2 �W�>� 

Two minutes 

2% 87.00c
  7.90c

  9.10b
  37.20ab

  

5%  83.80cd
  10.20a 9.20b 34.50bc 

7%  93.30b
  8.50b

  9.00b
  37.60ab

  

10%  81.33d
  4.58d

  8.90d
  31.17d

  

4 �W�>� 

Four minutes 

2% 92.30bc
  9.60ab

  9.00b
  33.60c

  

5%  94.70b
  9.20ab

  9.10b
  38.30a

  

7%  87.50c
  10.10a

  10.23b
  36.00b

  

10%  86.40c
  8.70b

  9.30b
  35.80b

  

6 �W�>� 

Six minutes 

2% 92.20bc
  9.30ab

  9.20b
  36.30b

  

5%  94.00b 8.80b 10.00a 39.00a 

7%  96.00a 10.89a 9.90ab 39.92a 

10%  88.20c
  10.40a

  9.40b
  35.90b

  

8 �W�>� 

Eight minute 

2% 92.10bc
  9.30ab 10.10a 37.00ab 

5%  93.20b
  10.30a

  9.30b
  37.10ab

  

7%  85.50c
  9.60ab

  9.50ab
  36.00b

  

10%  86.50c
  4.58d

  9.00b
  35.10b
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� �+�� ���	2- &O�P `2�W$+ @�
N� F�')��+ -�+� � �� &�
��Q�� ����6 ����� R�$1+ ��� ����)� @�IV 
2 S��� ��� �
�%  
Continued Table 2. Interaction effect of different time and concentration of Sodium hypochlorite on 

measured traits. 

TU� �� ���+* 
O) �� �)��� z
$(+ c
� a� `>��� � ����6 
� �� -�$� 
� ����� �V�� XG� �Gb+ c,$<��)���) S� �2 ����.  

Similar Letters in each column show non-significant difference according to 5% Level.  
  

���� <�F �=  

  F�D2 � ��� -�() k)����� ��?h6 �� `V�� X��$)

&O�P R�$1+ ]�U� -�+� ������ ���  &D�
��Q�� 

�>�� ��^ 
O) �� S���  �D=�    `D2�W$+ @�
DN�  `D+���

 ���
2 ���+�Gb+ c,$<� ����  �DV�� XG� TU� ��

�� ����(+ ) ���	a�.( ��2 ��^ F�
6 �>�D� �D= 

���6 �2 f�2
+� C3T3   {D��$+ �25/10  �$)�D� 
D$+  �

S�>�� ��^ F�
6 f�2
+ �=C1T4     �D2 ��D��6 ��D���

 {��$+9/8 �$)����2 
$+ )�� ���	(.   

 c,< 
2(��D��=   D>��D� �D=     ����D� L��D)� �D�

 E�DDD2 �DDDV�� � -�DDD+� 
���DDDW+ �� -��DDDG= L�DDDG%

Q��D&�
��  ��
D> 
�N�D6 &C6 S��� D')D&4
 . �D2  
DO)

�+^ ���D ��>����= J�D �� �@�IV    &0DA) L��DW+

  &D�� ��D��6 i�) F�� ����� �2 .  �D�%���
%� F�DJ��� 

)Irkin and Korukluoglu, 2007 (   �� �� X��D$) FD��

 ��< @�(��+�*����6�)�
 .   `D2�W$+ @�
DN� ����(+ �2

�+ D$� � &4���� -��6D  SD @�
DN� �    \�D�b2 �D� � 
D6

��2 ��D��6 -�

6   �DGb+ @�
DN�  �D�  
D2 ����  ��D^

�>���= �G$���) L�G% .�2�+ 
O) ��^ ����>�� �D= 

 L�G% S>� F�� ��)-�
�= (   �$DA)��$) �� �<�D� F��

��
> ���'(��+�* {��
� �� 
�N�6 &C6��� .  
  

�G�� <�F �=  

     &DO�P RD�$1+ ]�UD� F�D2 ��� -�D() X��$)   �

-�+������ ��� &�
��Q��  S��� �� 
O) &IV  ��D^

�(��  �DGb+ c,$<� �= ����    �DV�� XGD� TUD� ��

��	�&��� ) ���	a� .(&O�P `2�W$+ @�
N� F�2  �D�

-�DD+� �DD��� RDD�$1+ ��DD�DDD��6 ��D c,$DD<� ?DD�)  ��

DDGb+D� ����DDU� ��DDD(+ �DDV�� XGDD� TD�DD� ���� 

) ���	a� .(  

��2�(�� ��^ F�
6 �=��  ����6C3T3  {��$+ �2

89/10 �$)��S � 
$+ F�
6�(�� ��^ D= � ��D��6 �� 

T1C3  {��$+ �258/4 �$)�� 
$+�� `V�� )  ���D	

��.( -* ���H ���+ �V�� � -�+� ���?4� � �	 �)�I�

 �V�� 
2�)��	�)�   ��D^  &��� �IG+ 
N� �D(�� �D= 

    ��D2 ���D+�* FD�� �� �2����� ���+ @�IV �� �J� �

 ��
D> {��
� F�� 
�N�6 &C6 ?�)    &D��M) �� �D &D4
%

    ��M') &�DA> �D�� ���D� ���D m��2   ��D�% ��D)�

)�(���= (��
> ����6 i�) F�� ����� -�+� ��  &D4
% .

����6 

Treatment  

-�+� F�')��+  

�)��	�)� )���( 

Mean of germination time 

(day)  

a(< -��  

�(���= )L
%( 

 Radicle dry matter 

(gr)  

a(< -��  

�>���= 

Plumule dry  
 matter (gr)  

2 �W�>� 

Two minutes 

2% 5.10
b

  0.035
a

  0.060
a

  

5%  5.10
b

  0.037
a

 0.062
a

 

7%  5.30
a

  0.038
a

  0.066
a

  

10%  4.50
c

  0.038
a

  0.077
a

 

4 �W�>� 

Four minutes 

2% 5.40a
  0.039a

  0.067a
  

5%  5.20
ab

  0.040
a

  0.068
a

  

7%  5.20
ab

  0.040
a

  0.069
a

  

10%  5.20
ab

  0.038
a

  0.069
a

  

6 �W�>� 

Six minutes 

2% 4.90b
  0.039a

  0.065a
  

5%  5.20
ab

  0.040
a

 0.066
a

 

7%  5.50
a

 0.039
a

  0.066
a

 

10%  4.65
a

  0.042
a

  0.070
a

  

8 �W�>� 

Eight minute 

2% 5.10ab
  0.049a 0.070a 

5%  5.00
b

  0.024
b

  0.069
a

  

7%  5.20
ab

  0.041
a

  0.069
a

  

10%  5.44
a

  0.039
a

  0.068
a
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 -���DDDJ�� � ���?)�DDD<)Khanzada et al., 2012 (

�IK�+ � �G$4���� ��� �D)��	 �D)�    ?D�) p���o
QD�*

�+ ��
> ����6 i�) F�� 
�N�6 &C6�
�% . ��^�(���= 

2 L�G% ���%�  ��D��6 i�D) �2 S�W$A+ f�06�� `�K�  ��D�

 ��� �����    
�N�D6 &DC6 �D(��+�* R�$1+ {��
� ��

&4
% ��
> .   -���DJ�� � -�
D�)Kiran et al., 2010 (

 � �)�W$b+�(�� �D=     �DH ���D+ |
Db+ �� -�D���% 

�2 ��GG �)�I�  \�b�
D� ���+ �2 E�2 ���<
2 TU� `�K�

�+ -�() �G���G�� .  
 

����  �H�� ��   

   k)�D���� �D�?h6 �� `DV�� X��$) ) ���D	  aD� (

 -�DDD()&DDDO�P RDDD�$1+ ]�UDDD� F�DDD2 ��� ��DDD�

&�
��Q��   
DO) �� S��D�  �D)��	 �DV��  ���DM) �D)� 

�Gb+ c,$<���	� ����&���)  `2�W+ �� ]�U� F�2

-�+� R�$1+ 
O) �� ����6 ����� ����)��	 �V�� �)�

 ���DM)    �DD��
2 ���D+ `DD+��� `D2�W$+ 
DDN� � c,$DD<�

�Gb+ ���� �V�� XG� TU� ���� ����(+ ) ���D	 

a� .(��2 F�
6 �D)��	 �V��  ���DM) �D)�    �D2 f�D2
+

��DD��6 C3T3  {DD��$+ �DD296 % SDD �F�
DD6 DDV��D �

�)��	���M) �)�     ��D��6 �D2 f�D2
+C1T4    {D��$+ �D2

33/81  %��2. �2�+ 
O)    �DH -�D+� ���?D4� �D2 ��� 

      �D6 ���D+ &DO�P ���?D4� � �DW�>� XG� �6 �)�I�6  %

 �V�� �� L�G% ��;2�)��	�)�  
2 �K�D0> `2�>  �����D<

 -���DDJ�� � aDD�K�+ X��DD$) �� �DD$4�� FDD�� �DD �DD)��2

)Malik et al., 2013 (   �D��
% :��?D% ?D�) .  ��D�$��

�+-�
�= L�G% ��;2 ���)  -�D) L�DG% (   ��DCK �� �D

S L���� L�G% �2 &0A) �)�� ��?� -��   �D2 �G$DA� 
6

��2 ���?4��H -�+� � �V�� ��+
) �� �� 
6  �)�DI�

  �DV�� 
2 ��� 
N� D)��	� �D)�      FD�� �D  �D�� -�D()

DD��(+DDD��+�* �� ��D�  -���DDJ�� � 
E�DD+ ��DD� 

)Malaker et al., 2008( 2  ��D�� @�D0N� � .  F�DGv��

����6 F��     @,DP �<�D� FD�� ��� 
D2 a�JI6 �2 ��

�2 L�G% �G)�+ �
���
� @��> `�K��)��	�)�   � E�D2

��0)� _��G+ {��
� 
�N�D6 ����  ��D0) ��;D% .  F�DGv��

�)��	�)�      ��
W$D�� ��
D2 L�E {��
D� �� �D _��G+

�+ }�AC+ �v���%   &DO�P �� -�D+� ���?4� �2 ���

�DD� DD�W$A+ �DDU2�� �DDV��DDD() SD��� -� .DD���DS 

)Salim, 2011 (����6 -��G� &C6 �(��+�* �^  ��D�

     �� �D%
2 �DJK ���D�
$�2 ���D��2 &�
��+ ��
2 �;2

     &D�
��Q�� �D2 ���D ��;D2 ��D��6 � �G$4���� ��� 

� &O�P �2 S��52/0 �V�� �2 -�+� @�+5   �D� �15 

   �D2 \�$0DA) ���D�
$�2 �%��K* �
$G ��� �W�>�   
DN�

&�
��Q�� �2 ��;2 ����6 � &��  &DO�P �2 S��� aD� 

�V��  ��
215    �� ���D�
$�2 �%��DK* &A)��6 �W�>�

�2 -�?�+�V�� �� ��� ��� .�)��	 �V��  L�D�6 �)�

��6D��  ����D)� �D�  � �D� �
D�%    \�6�D�� -* -�?D�+90 

�V��  D�2 �� �D�  D2 
D6D<� � ��D D$D DGb+ c,D� ����

DD�2D-* F �DD() ����DD(+ �DD�. -���DDJ�� � �DD��
+�� 

)Dumroes et al., 2011 ( ����6 XG� 
N� �(��+�* �^

     �;D2 ��� �� �DK
$G ��D��6 aD� � R�$1+ �������

 �D)��	 ��� -* 
�N�6 � 
2�GV  � �D)� ������D�?�� ��D� 

 �D��
2 ���;2  �D)�
 .  ��� -�D() X��D$)  ��D2  F�
D6

�)��	��A�
� �2 f�2
+ �)�     ��D��6 � ��D2 -o���D��

&�
��Q�� S���1/2 �2 �V�� @�+10  �� �b2 �W�>�

��
> L�� ��� �� �K
$G ����6&��� . �
$G ��CK ��

��A�
� ����6  ����6 F�
$M2 L������4 �b2 � -o�����

 ��)�6� ����6 -* ��75 �
2 �V�� ���   �� �Db2 � �W�>�

&�
��Q�� ���C+ -*  S���1/2  �D2 �V��  @�D+10 

��2 �W�>�.  
 

�G�� .G3 !�� �=   

��� -�() X��$) )  ���D	 aD� (    ]�UD� F�D2 �D

&O�P R�$1+&�
��Q�� ��� S���  � c
DB+ -�+�  

  ̀ D+�� `D2�W$+ 
N�  �D�   �D(�� aD(< -�� 
DO) ��  �D=

�Gb+ c,$<� ��	� ����)&��� .   FD�� �D2 �D+�   ��D	�

��2   �D(�� aD(< -�� F�
D6  �D=��  ��D��6C4T1   �D2

 {��$+049/0  L
%S ��(�� a(< -�� F�
6  �D=

 ����6 ����� �2 f�2
+T4C2   {D��$+ �2024/0   L
D%

��2 ) ���	��.( 2 X��$)�  ���D+�* �D2 ��+* &��  ��D�

 ��H�)1386 (  &D��� &DW2�U+ .   FD�� ���� ��D�$��

����)� �<�� D��C+ {��
� �� ��� �
�%  _D�
6 �0

����6 �D2  ��� -�() �G�� ��< �� 
$M2  �� ���D^  �D

 E�D2 &O�P�  &D�
��Q��     
DN� @��DV 
D� �� S��D�

  &D��� -* ���?D4� 
2 &0w+ .    � z�D �$D��� FD�� ��

&��� )Cook and Veseth, 2011 (  f�D06�� �G$4����

 L���+ � S�W$A+�(�� �D=     �DH ���D+ �D2 L�DG% ��D� 

* �o�DDK��?�4 
DD2 ��DDGG �)�DDI� 
�N�DD6 -�$DD����DD2   



����� ��	 
�� ����� �� ����� ���11  �����4���   1393  

 

٢۶٣ 

 

���^ L��D)� �2 &�
� �2 �2;	 ���+ \E��b+ �  ��D�

�+ ���� ��W$)� ��E�2���.  
 

���� .G3 !���=  

    k)�D���� �D�?h6 �� `DV�� X��$))  aD� ���D	 (

 &DO�P R�$1+ ]�U� F�2 � ��� -�()  -�D+�    ��D�

&�
��Q�� �����   -�� 
DO) �� `D2�W$+ @�
N� � S���

�>�� a(< c,$<� �=�Gb+��	� ���� &D���) . ��

��2 `2�W$+ @�
N��>�� a(< -�� F�
6 = ���   ��D��6

C1T4  {��$+ �2077/0 L
% S �  aD(< -�� F�
D6 

�>�� �=����6 �� C2T4  {��$+ �2041/0  L
% `V��

��)�� ���	(. &O�P F�2  ��� L�h)� ���+�* ��   �D�

-�DD+� �&DD�
��Q�� RDD�$1+ ��DD�DD$<� S��DD�D c,

�DDGb+�� �� �DD() ����DD(+    � F�DD+ X��DD$) �DD2 �DD


��4(Mian and Fakir, 2009)  ���� &W2�U+ .  @�
DN�

&�
��Q��    �D(�� ��D^ ��� 
D2 S���   �DV�� � �D=

�)��	�)� �Gb+ -���DJ�� � 
��0+ X��$) �2 � �� ��� 

)Moubasher et al., 2013 (�DD+ sDDD�D0U6�DDDG .

��2 �D(�� ��^ F�
6  D=    &DO�P �D2 f�D2
+ � ��DM= 

��V�  �V�� ��)��	�)�  &O�P ����  �DV��  ��D2 .

@�IV F��� ��� 
2 ?�) ����6 ����� -�+� 
N� )  ��D^

�(��  �DV�� � �= �D)��	¬ �D)� ( DGb+D�   �D �D� ���

��2�(�� ��^ F�
6 �>�D� ��^  �=    �D2 f�D2
+ �D=

 -�DD+�&DDI� �DD(�� aDD(< -�� � �DDW�>� -�� � �DD=

�>�� a(<  �=��  -�+�XG�  �W�>��2�+* &��.  
  

����  I�)1��  

    k)�D���� �D�?h6 �� `DV�� X��$)) ���D	  aD� (

  &DDO�P RDD�$1+ ]�UDD� F�DD2 �DD ��� -�DD() ��DD�

&�
��Q��S���   `2�W$+ 
N� � c
B+ -�+� ��D��6 �D� 

 
O) �� &IV �D)��	 }�$� � �D)   �DGb+ c,$D<� ����

&���) ��	� .X��$) �2 �$4�� F��  -���DJ�� � k���K�� 

)Oluyemi et al., 2011( �^     �;D2 ��� 
D2 ���D+�*

&��� &M2�(+ p���o
Q�* �2 �$(P*.  
 

�J� .G3 !��  

k)����� ��?h6 �� `V�� X��$) ) ���	a� ( -�D() ���

&O�P R�$1+ ]�U� F�2 � &�
��Q�� ���  S��D�

�Gb+ c,$<� �;2 a(< -�� 
O) �� ����TU� ��  

  �V�� XG���	�&��� . F�')��+ @�A��W+ �2 �	�6 �2

��2F�
6)081/0 L
% (S �F�
6 )078/0 L
% ( -��

�2  �;2 a(< ����6 ����� �2 f�2
+ _�6
6 &O�P�� 

O�P �D&�
��Q�� �V�� ��M= & ��2 S��� ) �����)

a�( . F�Gv��-�+� R�$1+ ]�U� F�2 ����� ���

��6DO) �� ��D 
 &IV(< -��D$<� �;2 aD c,

�Gb+ ���� �V�� XG� TU� ��&��� ��	� ) ���	

a�( F��
2�G2 ��2F�
6 )087/0 L
% (S �F�
6 

)076/0 L
% (�2  �;2 a(< -�� �2 f�2
+ _�6
6

 -�+� ����6 �����XG�  ��W�>� �� ��2 )�� �����)( . ��

�<�� �� �J� �;2 a(< -�� �QK a6 -����% ���

�2 SM+ �+ }�A���* .F��
2�G2 �+ s�
^ F�� �� -��6

���� �* ���� ��BC+ �2 .h)* �� ���+�* F�� �� � �

 ��� �G�� � �6��I$+ X��$) ����6 i�) ���?4� �2

I$+DG% ��;2 �� @��D�� L�D� ��D F�� `2�W$+ 
N�  �

��6 ��DGb+ ��D�') ���D���
 .=$�� � -�D-���J 

)Chuan et al., 2010(  ��;2 
2 ���+�* �2 
+� F�� �2

�G$4�� &�� X)
2. �2 �;2 a(< -�� �J� S$� ��^

� ���<�2 ��
2 SM+ ���A2 ���� a� -�+* &��

&�� SK�� � �$4�� ��
W$�� \,+� ���% . F�� L��6 �2

S &O�P 
���I6S -�+� � 
6 ��� 
2 kJ� 
N� 
6

 �<�� F��&��;% . {��
� �� ���W+ �� F�� �+�

$��� �<�� F�� ��� 
2 �G�M2 
N� `2�W$+�G.  

 
8�
� .G3 !���=  

DD$)DDD() X��D2 �DD ��� -�DD�DDDU� FDDD$1+ ]�D R�

&O�P&�
��Q�� ���S���  
DN� � ����6 ����� -�+�  

����6 `2�W$+ �� ��D�% a(< -�� 
O) ��   c,$D<� �D=

�Gb+��	� ����&���) )���	 a� .(��� @��I6 SP�

���% a(< -�� �?	� F�2   aD(< -�� �D+�  L�G% �=

���% ��D��6 ����� 
�N�6 &C6 �=    {��
D� ��D� �� �D�

�2  �()O)�+ 
   �D��� �� L�DG% �<�D� F�� ���  F�
D6

�<��  �D��2 ���D+�* F�� �� �� .   F���
DM2 � ��D��

)1387 (      ��D> �D2 � SK�D� ��D�% �� �D �)�
 :��?%

S �IK�+ F�� E�2 ��+�)�+ _��* 
6�G�2 .   �D2 �D	�6 �2

F��  &D�
��Q�� &DO�P � -�+� ���?4� �   
D2 S��D�


�N�6 -����% �o�K��
�4    �D+�  &D�� ��;D%   �D� ���?D4�

�Gb+ �IK�+ F�� ������
') ���.  

 



�2����� [��> �
2�� 
�N�6�%��� 
2 S��� &�
��Q�� � ���… 

٢۶۴ 

 

0.07

0.075

0.08

0.085

0.09

0.095

C1 C2 C3 C4

 (%) �N�O        

Concentration  

("
��

) �
J

� .
G

3
 !

��

S
e
e

d
 d

ry
 w

e
ig

h
t

a

b

a

ab

0.07

0.075

0.08

0.085

0.09

0.095

T1 T2 T3 T4

(�?
��) !�+�

Time 

("
��

) 
�J

� .
G

3
 !

��

S
e

e
d

 d
ry

 w
e
ig

h
t  

b

a

ab

a

 

 

 

 

 

 

 

  

  

 

 

 
 �����)1-  �A��W+ F�')��+ 
N�&O�P  &�
��Q�� R�$1+ ��� �;2 a(< -�� 
2 S���  TU� �� FJ)�� -�+�* �2 XG��V�� 

Figure 1. Mean comparison effect of different concentration of hypochlorite sodium on seed dry weight 

via Duncan test (at 5 % probability level) 
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Figure 2. Mean comparison effect of different time use of hypochlorite sodium on seed dry weight via 

Duncan test (at 5 % probability level) 
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