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Table 1: Soil Physical and chemical analysis  

pH 
�dËY|Å �Ê°Ë�f°·Y 

(EC) 

dsm m-1 

�¾]�¯
(C) 
% 

�½�Á�fÌ¿ 
(N) 
% 

�ºË�ÌÀ»
(Mg) 
ppm 

�ÉÁ�
(Zn) 
ppm 

��À´À»
(Mn) 
ppm 

��Â] 
(B) 
ppm 

��¨�§
(P) 

ppm 

ºÌ�Zfa 
 (K) 
ppm 

�¾�
(Sand) 

% 

�d¸Ì�
(Silt) 

% 

���
(Clay) 

% 

7/8-8/9 1/57 0/92 0/133 324 0/4 0/84 0/93 48 600 68 18 14 

7 - 
0/5-1 

% 

0/1-
0/5 
% 

- 
1-2 
ppm 

6-8 
ppm 

1-6 
ppm 

5-7 
ppm 

150-350 
ppm 

c�}�[Â¸�»��Ë{Z¬» 
Optimal amounts of corn 
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|��¹Zn¿Y .��������Ã{�/³�¾Ì/]�Ê¿Z/»�¼Å�Ä/]�Ê]Z/Ë�d/�{�ÉY�/]
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µÂ¸v»�ZÀ��Ê�Za���d/�¸£�Z/]�������|/��¹Z/n¿Y��Y�/Å��{ .

����Y�±�//]�ª//Ë����Y�ÊËY~£�//�ZÀ���//fÆ]�[~//m�ÉY�//]
µÂ¸v»20  Twin���|/��Ã{Z¨f/�Y�½ZËÂ»�½YÂÀ��Ä] .���Y��/a

µÂ¸v»��Y�Ä¸u�»��Å�¹Z¼eY �Ä���»�É�ZÌ]M�Ä]�d^�¿�Ê�Za
����ºf/�Ì��½Á�{�[M�d/¯�u��ËY�/§Y�Z]�Ze�|Ë{�³�¹Y|«Y

�Ë���Äf§���Z¯�Ä]�cZ^Ì¯�e�[~m�,ÃZÌ³ ��fÆ]�Á��e��¹Z/n¿Y
{�//Ì³ .µÂ//¸v»�½Z//»���{�c�//¯��{�Á�Ê//�Za��Ä//¯�ÊËZ//Å

�µÂ/¸v»�cZÌ¸¼��Ê�ËZ»�M�ÉZÅ�Z¼Ìe��Z�Y�]����{�Ê/�Za
½MÊ¼¿�¹Zn¿Y�ZÅ���µÂ/¸v»�cY�/iY�¥~u�ÉY�]�|����,Ê/�Za

[M�Ä]�¹Y|«Y�|��Ê�Za .��µÂ/¸v»�ÉY�/]���Ä/eÂ]�Ê/�Za����Z/]�Z/Å
�µÂ¸v»�,µÂ¿Zf»��������|/��Ä/ÌÆe�µÂ¿Z/f»�Ê/¼nu�|��{ )
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 )��/� (×�|��{ ½�Á�fÌ¿ = |��{ ¾ÌXeÁ�a �~]  

Ramirez et al.,2006 (Ä//]�Á��,�//fÌ·��//Å�ÉY�Y���¹�//³
ÄÀÌ»M|Ì�Y���Á�¾Ì/�Ì¸³�É���Ê/¸Ì»����dÌ·Â§Á�|/ÌÅY�fe�¹�/³

Ä]ÄeÂ]�dÌ»Â¼�»��Y�É�Ì³Â¸m��Â�À»���Ä§Z/�Y�c�}�ÉZÅ
|¿|� .  
�����Ã�Y|¿Y��Â�À»�Ä]�Ã�Z���ÄÌÆe�ÉY�]��Y�½�Á�fÌ¿�É�Ì³

�|Ì�Y� ,®Ë�Â¨·Â��|Ì�Y� Z]� Ã�Á��¾·Z]� �{�º�Å��Á�
|�� Ã{Z¨f�Y� ,Ä¿�Ì�¯Y�[M� Á�®Ì¸Ì�Ì·Z� .]�ÄÌÆe� �Y� | 

Ã�Y|¿Y�ÉY�]�,Ã�Z���[~m�lÀ��¦Ì��ÃZ´f�{��Y�É�Ì³
�|��Ã{Z¨f�Y�Ê¼eY)Hanlon,1998(.  

��Ã�Y|¿Y� �Y��a� �{� ½�Á�fÌ¿�d�¸£� É�Ì³� ZÅ�~]�ÉY�]
� ¾ÌXeÁ�a� ¾ÌÌ e� �~]Ä�]Y�� �Y|Ë{�³� Ã{Z¨f�Y� �Ë�� É 

)Parvaneh,2005 .(�c�}�ÉY�]�¾ÌXeÁ�a�¶Ë|^e�\Ë��
��/��Ê»|�Z]. 

 
 

     
�¿Y� ÉY�]Ã�Y|� Y|f]Y� ,Äf�Z�¿� ÉYÂfv»� É�Ì³����Y� ¹�³

�c|»�Ä]�c�}�ÉZÅ�~]����ÉZ»{��{�d�Z�����Äm�{
Êf¿Z�� µÂ¸v»� ½Á�{� {Y�³���cZ¨·Â�� Ê]� Zf»� |��{

� ºË|�)���Ê¸Ì»�fÌ· (½Á�]� ¥~u� �Â�À»� Ä]��]
)_�Z°Ë�a (|¿|�� Ã{Y{� �Y�« .�½{Â¼¿� Y|m� Z]� �b�

¹�b�Á|¿Y½M� ½{Y{� �Y�«� Á� ZÅÄ·Â·� ½Á�{� ZÅ�É
�f¿Z��Z]�,�ÂÌ¨Ë���Ê¸Ì»�c|»�Ä]���¬»�[M��fÌ·���Ä¬Ì«{

|¿|Ë{�³��ÂÌ¨Ë�f¿Z� .��Y�Ã|»M�d�{�Ä]�µÂ¸v»�Ä»Y{Y��{
¾ÌXeÁ�a��Y�Ê�z]� Ze� Ã|��Ã{Y{��Â^��Ê§Z��~£Z¯�ÉZÅ

|¿{�³��f¸Ì§�½M .�Ä]� Ze�|��Ã{Y{� Ã�ZmY�©Â§��Â¸z»�Ä]
|À¯�[Â���¶»Z¯��Â� .�Ã|»M�d�{�Ä]�[Â����b�

�¼m|Ë{�³�®�y� Á� É�ÁM .Á{�Z]� ©Â§�[Â��� Ã�Z]
�����Á�|�� Ã{Y{�Â�f�����¬»�[M�\ °»��f»�Êf¿Z�

� |Ë{�³� ®�y� [Â��� dËZÆ¿� �{)Zainab et 

al.,2011 .(Ä�]Y�� �Y� Ã{Z¨f�Y� Z]�Äf�Z�¿� |��{� �Ë�� É
�|��Ã{��¾Ì¼ze)Ji et al.,2003(:  

  
  
  

������Ä¿YÂm� ½Â»�M� �Â�À»� Ä]� ,{�Y|¿Zf�Y� Ê¿������~]
f¿Y� É�fa� �Å� ÉY�Y� Ä]� dyYÂÀ°Ë�Ê¿Â¨�|�� Á� [Zz

|¿|� .�Ä]� ,½|�� Ê¿Â¨�|�� �Â�À»� Ä]� Ê]Zzf¿Y� �Á~]
�c|»���¶°·Y�¶yY{��{���]�®Ë��{�Ä¬Ì«{�� %��Y�«
|Àf§�³ .ºË|�� dË�¸¯ÂbÌÅ� µÂ¸v»� Z]� �Á~]��b����

�c|»�Ä]�|��{���dËZÆ¿� �{�Á� Ã|��Ê¿Â¨�|��Ä¬Ì«{
�Â¸§�ËY� �ZÀÌ»Ó� {ÂÅ� �Ë�� �{)d�¯�®«ZeY (���Z]� Ä^e�»

¶»Z¯��Â��Ä]���¬»�[M�|¿|��Ã{Y{�Â�f�� .É�fa��Ì¿�ZÅ
Ä]É�Z¼Ì]� ¶»YÂ��¥~u� �Â�À»�c|»� Ä]� Ê·Z¼fuY� ÉY�
���� �� �e� �Ë�� Ê°Ë�f°·Y� {ÂÅ� �{� d�Z�UV���Y�«

|¿|�� Ã{Y{ .�Á{�¾Ì]� �{� Á�É�fa�¶yY{� �{� �Á~]��b�
��Ìy� Ã�Y|¿Y� Ä]� Á� Ã|�� Ã{Y{� �Y�«� Ê§Z�� ~£Z¯� ÄËÓ
�¶yY{� Ä]� Á� Ã|�� Ä§Z�Y� [M� Ê§Z�� ÉZÅ~£Z¯� ½|�

��� ÃZ´f�{� ÉZ»{� Z]� �ÂeZÀÌ»�±���Êf¿Z�� Äm�{�{Y�³
|¿|��¶¬fÀ» .Ä¿Â¼¿�c|»�Ä]�Á�Ä¿Y�Á��ZÅ����Á�)Rezaei 

Sokht-Abadani and Ramazani, 2012�-Oskouie and 

Divsalar, 2011 (�|��{� Á� Äf§�³� �Y�«� |Ë{�Z]� {�Â»
Ä¿YÂm�Ä�]Y���Y�Ã{Z¨f�Y�Z]��~]�Ê¿�|��Ä^�Zv»��Ë��É :  

  

100



n

n
GP  

  

� Ä�]Y��¾ËY��{n�Á� Ã{��Ä¿YÂm��Á~]�{Y| en �{Y| e
d�Y��Á~]�¶¯.   

�������Ê�Y���¶�§��{�Á�¹Á{�µZ���{���� -�����Ä]� ,
Ã{Z»M��Â�À»��|Ë�^ÌÅ�ÉZÅ�~]�d�Z¯�dÆm�¾Ì»��É�Z�

ÄËZa� �Y� Ã|»M�d�{� Ä]�cZÌ¸¼�� ,µÁY� µZ��É�{Z»�ÉZÅ
|�� Y�mY� ¾Ì»�� ÄÌÆe .¦Ë{�� lÀa� ¶»Z�� c�¯� �Å��Z]

� Ä¸�Z§���Êf¿Z��¦Ë{�� ÉÁ�� Á� �f»���Êf¿Z���Y� �f»

�Ã|»M�d�{�Ä]�[Â���®�y�½�Á)¹�³(  
���   ×                                   =            |��{ Äf�Z�¿ Ä¿Y{  

��Á~]�¶¯�½�Á)�¹�³(  
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{Â]��´Ë|°Ë .ÄeÂ]�½|��{���Z]Ä�¬¿�½|��Äf�]�Á�ZÅ�É
Ä¿Y{�¾ÌËZa��{�ÃZÌ�|Ë{�³�d�Y{�]�Ä]�¹Y|«Y�ZÅ .�{�°¸¼�
t���|uYÁ��{�Ä¿Y{�]�¹Á{�µZ��Ê�Y���¶�§�½ZËZa��{��

�d]Â����Z�Y����Ze����ÄeÂ]��{�¹�³�\�u��]�|��{
|�� Ä^�Zv». � �Y��~]� d]Â��� ¾ÌÌ e� ÉY�]� ½ÁM��Á�

� |Ë{�³� Ã{Z¨f�Y)ISTA, 2009.( �,�¿ZË�YÁ� ÄË�ne
Ä�ËZ¬»� Á� ÊÅÁ�³� cZ�ËZ¬»Ã{Y{� ¾Ì´¿ZÌ»� É�Z]� ZÅ

� �Y�§Y� ¹�¿� �Y� Ã{Z¨f�YMSTATC�d§�³� ¹Zn¿Y .
¾Ì´¿ZÌ»��½Â»�M�{�]�Z¯� Z]� ZÅLSD��µZ¼fuY�t����{��

Ä»Z¿�]���Âe� ZÅ�Y{Â¼¿�Á�Ä�ËZ¬»�|��{Excel ��ºÌ��e
|¿|� .  

  
hv]�Á�lËZf¿ 

�����{Y{� ½Z�¿�cZ¨���¿ZË�YÁ� ÄË�ne� �Y� ¶�Zu� lËZf¿
�iY� Ä¯�µÂ¸v»� \Ì¯�e� �Â¿� ¶]Z¬f»�¶uY�»� Á� Ê�Za

�,¾ÌXeÁ�a�ÉYÂfv»� ,½�Á�fÌ¿�d�¸£� �]�É|���¦¸fz»
Äf�Z�¿Ä¿YÂm� |��{� ,� �~]� {�°¸¼�� Á� Ê¿��t��� �{
�µZ¼fuY��ÊÀ »�|��{�d�Y��Y{)�µÁ|m�.(  

  
µÁ|m�-���¿ZË�YÁ�ÄË�ne)¿ZÌ»cZ ]�»�¾Ì´ (�ËZ»�M��{�Ã|��É�Ì³�Ã�Y|¿Y�cZ¨�  

Table2: The analysis of variance of measured traits in experiment 

    cZ ]�»�¾Ì´¿ZÌ» 
MS 

  

�ÌÌ¤e��]ZÀ» 
S.O.V 

�Äm�{
É{Y�M 

df 

½�Á�fÌ¿�d�¸£ 
N 

concentration 

�~]�¾ÌXeÁ�a�ÉYÂfv» 
Seed Protein 

content 

�~]�Äf�Z�¿�ÉYÂfv» 
Seed Starch 

content 

Ä¿YÂm|��{Ê¿�  
Germination 

percent 

�®e�Ä¿Y{�{�°¸¼�
ÄeÂ] 

Grain  yield 
per plant 

�Y�°e                 
Rep 

2 0.46 ** 10.249 ** 7.96** 13 ns 1705 * 

µÂ¸v»�Ä¸u�»Ê�Za  

FAS 3 0.03 ** 2.036 ** 1.794** 477** 1573 ns 

µÂ¸v»Ê�Za  

FA         6 0.064 ** 2.196 ** 1.842 ** 403** 3784 ** 

×�Ê�Za�µÂ¸v»  Ä¸u�» 
FAS× FA 18 0.063 ** 2.351 ** 1.714 ** 237** 2881 ** 

Z�y  

Error            54 0.005 0.019 0.152 10.77 380 

cY�ÌÌ¤e�\Ë��  (%)                  
 CV 

 5.79 1.79 0.63 3.47 9.90 

ns�,*�,**�{�ÊÀ »��Ì£�\Ìe�e�Ä]�µZ¼fuY�t����{��Y{�ÊÀ »�,�Y� %�Á�%  
ns,* and ** : Non significant, significant at 5% &1% respectively, FAS: Foliar Application Stage, FA: Foliar 
Application, 
 

�~]��{�½�Á�fÌ¿�d�¸£  
     Ã{Y{� ¾Ì´¿ZÌ»� Ä�ËZ¬»�µÂ¸v»� Ä¯� {Y{� ½Z�¿� ZÅ�Ê�Za

Ä¼Å��{�Ã�ÁY�{Â¯�Z]¶uY�»�É��¾Ì´¿ZÌ»�Z]�É|����/��
Ã{Z»��{�|��{Ä¸u�»��{�Á�¾Ë�f�Ì]�®�y�É�É�-���

� Z]� Ê³�]��/��Ã{Z»� �{� |��{�¾Ë�f¼¯� ®�y� É
� �{� Y�� ½�Á�fÌ¿�d�¸£�~]��Ä¯� {Y{��Z�fyY� {Ây� Ä]

�µ{Z »�Ê�ËY�§Y����½Z�¿��ËY���¾ËY�Ä]�d^�¿�Y��|��{
� {Y{)µÁ|m� .(Ä¸u�»� Ze�ÃZÌ³� ,ÊmZe� ¶³� �ÂÆ�� É

�½�Á�fÌ¿� ,É�{Z»µÂ¸v»Ä �Âe�¥��� Y�� Ã|��Ê�Za�É
¹Y|¿Y�,| ]�Ä]�Ä¸u�»�¾ËY��Y�Ê·Á�d�Y�Ã{�¯�{Ây�ÉZÅ

�Ä]�µZ¬f¿Y�Z]�,Â¼¿�Á�|����{�d¯�Z�»��]�ÃÁÔ��½�Á�fÌ¿
�~]½M� �{� Â¼¿� µZu� �{� ÉZÅ�d�Y� Ã|�� Ã�Ìy}� ZÅ
Ä]É�Â�µÂ¸v»� Ä¯�½Y�Ì»� ,¶uY�»� ¹Z¼e� �{� Ã�ÁY�Ê�Za

Ã�Ìy}Y{��ËY�§Y� Y�� ZÅ�~]� �{� ½�Á�fÌ¿� Éd�Y� Ã{ .�Z]
µÂ¸v»��ÌiPe�Ä]�ÄmÂe�d�¸£��]�cZ^Ì¯�e��ËZ��Z]�Ê�Za

Ã{Y{�¾Ì´¿ZÌ»� Ä�ËZ¬»� ,�~]� �{�½�Á�fÌ¿�Ä¯� {Y{�½Z�¿� ZÅ
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µÂ¸v»Ä¸u�»��{�µÂ¿Zf»�Z]�Ê�Za�Z]�ÊmZe�¶³��ÂÆ��É
�¾Ì´¿ZÌ»��/�,�Ä¼Å��{�ÉÁ��cZ¨·Â��É|���¶uY�»�É

�¾Ì´¿ZÌ»� Z]��/��Ä¸u�»��{��À´À»�cZ¨·Â��Á�É�-���
�Ê³�]�¾Ì´¿ZÌ»� Z]��/��Ã{Z»� �{�|��{��~]�®�y�É

�½Z�¿� Y�� ZÅ�~]� �{� ½�Á�fÌ¿� d�¸£� ¾Ë�f�Ì]
|¿{Y{)µÁ|m� (��{� cZ^Ì¯�e� ¾ËY� �ÌiPe� �´¿ZÌ]� Ä¯

�[~m��ËY�§Y½�Á�fÌ¿�d�Y� ÃZÌ³���Âe .��f�Ì]�d¸�
�{� ZÅ�~]� �{� ½�Á�fÌ¿� ½{Â] µÂ¸v»� �iYÄËZa� Ê�Za�É
Ä¸u�»� �{� µÂ¿Zf»� Z]� É�{Z»�Y�� ÊmZe� ¶³� �ÂÆ�� É

»Ê�,|��� �Y� Ä¸u�»� ¾ËY� �{� Ä¯� {�¯� ½ZÌ]� ¾ÌÀq� ½YÂe
µÂ¸v»��{�\Ì¯�e�¾ËY�d�¸£��ËY�§Y�Á�µÂ¿Zf»�Z]�Ê�Za
d§Z]�ÉZÅ�Ì�»��Ì¿�Á�¾]�¯�¶Ë|^e�Ã{�Z]��]�ÊÅZÌ³�ÉZÅ

��ÌiZe� ¾]�¯� ¶Ë|^e� Ä]� �Â]�»� Ê°Ì·Â]Zf»
Ê»{�Y~³)Downie et al.,2004 .(¾ÌÀr¼Å  CO2�Ê§Z�Y

µÂ¸v»��Y�Ê�Z¿Ê»�µÂ¿Zf»�Ê�ZaÂe�ÄÀÌ»M�ÉZÅ|Ì�Y�Ä]�|¿Y
{Â�� ¶Ë|^e)McGiffen and Manthey,1996 .(�¾ËY

Ê»� �Ì¿� �~]� �{� ½|�� Ã�Ìy}� Z]� ÄÀÌ»M� ÉZÅ|Ì�Y�|À¿YÂe
Ã�Ìy}� ½Y�Ì»|ÀÅ{� �ËY�§Y� Y�� ZÅ�~]� �{� ½�Á�fÌ¿� É .

ZfaÂ³ Á �²ÀÌ�)Gupta and Singh, 1985 (� �Ì¿�d¸�
�ËY�§Y [~m ½�Á�fÌ¿ �{ ÄnÌf¿ ¥��» ���À�ÉÁ� 

Ê�Z¿�Y� �Y {ZË� ½|� ½�Á ®�y ¹Y|¿Y|Àf�¿Y{�ÊËYÂÅ .
� ,�fÀ�Âf§� �{� �À´À»�d^j»��¬¿� Ä]� ÄmÂe� Z]�º�Ì·Â]Zf»

�º�Ì·Â]Zf»�ÉY�]� Ä¯�ÊeZ^Ì¯�e� �ËZ��dyZ�� Á� ½�Á�fÌ¿
�d�Y�¹�Ó� ÃZÌ³)Humphries et al., 2007(µÂ¸v»� ,-

Ä¸u�»� �{� ��À�� ¾ËY� Ê�Za� É�-�����ËZ�� Ä]� d^�¿
Zf»��]�Y���ÌiPe�¾Ë�f�Ì]�É|���¶uY�»�Á�½�Á�fÌ¿�º�Ì·Â]

Ã�Ìy}� �{�½M�É� ZÅ�~]d�Y� Äf�Y{�É| ]�¶uY�»� �{ .
�{��Â] dyÂ� Á �Z� cZ^Ì¯�e ½�Á�fÌ¿ �{ ÃZÌ³ ��¬¿
{�Y{ Á �] �iY {Â^¼¯ cZ^Ì¯�e�,½M ,µÂ¸v»�½�Á�fÌ¿ �Ä]
Ã�ËÁ cY�fÌ¿ �{ ÃZÌ³ �¼ne Ê»� |]ZË)Marschner, 

1995 .(Ê»�lËZf¿�Ä]�ÄmÂe�Z]µÂ¸v»�Ä¯�d¨³�½YÂe�Ê�Za

�Z]��]�d^j»��ÌiPe�Z]�É|���¶uY�»�¹Z¼e��{�®Ë�Â]�|Ì�Y
��{� ��À��¾ËY�d�¸£��ËY�§Y�\mÂ»� ½�Á�fÌ¿�[~m

�~]d�Y� Ã|�� ZÅ .�|ÅZ�� Z]� ZÅ�Z¼Ìe�ÊÅÁ�³�cZ�ËZ¬»
ÊÀ »�¥ÔfyY�d¨��¾ËY� {�Â»� �{�{Y{� ½Z�¿� Y��É�Y{

)µÁ|m�Á� (É�Â��Ä]µÂ¸v»�Ä¯��{�Ã�ÁY�{Â¯�Z]�Ê�Za
Ä¼Å� µ{Z »� Ê�ËY�§Y� É|��� ¶uY�»� É����Y�� |��{

{Y{��Z�fyY�{Ây�Ä]�|ÅZ��Ä]�d^�¿ .ZfaÂ³ Á �²ÀÌ�
)Gupta and Singh, 1985 (��Y�³ |¿{�¯ Ä¯ �{ �iY 

� ½Y�Ì»� Ä]� ÉÁ�� ��À�� ¥��»�/��Ê¸Ì»��{� ¹�³
� �Y� � c�}� �{� ½�Á�fÌ¿� [~m� ,Zy� ¹�³Â¸Ì¯�/���

Ê¸Ì»�Ä]�|ÅZ���{�¹�³�/����Ê¸Ì»�{Â¯��Z¼Ìe��{�¹�³
Ê»� �ËY�§Y� Ã|�� Ã{Y{|]ZË .Á� É|uY)Vahedi,2011 (

��ËY�§Y�\mÂ»� �Â]� ��À��¥��»� Ä¯� {�¯���Y�³
Ê»� Ä¿Y{� �{�½�Á�fÌ¿�d�¸£{{�³ .�½Y�Z°¼Å� Á�¾¼°Å

)Heckman et al.,2003(��¾Ì´¿ZÌ»� Á� �j¯Y|u� ,¶«Y|u
���À�� {�]�Z¯��iY� �]� Y��c�}� Ä¿Y{� �{�½�Á�fÌ¿�d�¸£

�\Ìe�e�Ä]��Â]�Á�ÉÁ���/��,�/���Á�/�����Y�³�|��{
|¿{�¯ .Y�³� ¾ËY���ªÌ¬ve� �Y� ¶�Zu� lËZf¿� Z]� ,ZÅ

{�Y{�d¬]Z�»���Zu.  
  

�¾ÌXeÁ�a�ÉYÂfv»�~]  
     µÂ¸v»Ä¼Å��{�Ã�ÁY�{Â¯�Z]�Ê�Za�É|���¶uY�»�É

�¾Ì´¿ZÌ»� Z]���/����{�¾ÌXeÁ�a� |��{�¾Ë�f�Ì]� |��{
�µ{Z »�Ê�ËY�§Y�Ä¯�d�Y{� Y���~]����Ä]�d^�¿�|��{

µÂ¸v»� �Z¼ÌeÄ¼Å� �{� �À´À»� cZ¨·Â�� Z]� Ã|�� Ê�Za�É
Y�»�Á�É|���¶u���d�Y{�Y��|ÅZ��Ä]�d^�¿�|��{.�

¾Ì´¿ZÌ»�¾ËY�µZu�¾Ì���{¾Ì´¿ZÌ»� Z]� ZÅ��Y�¶�Zu�ÉZÅ
µÂ¸v»Z]� Ê�Za�Ä¸u�»� �{� µÂ¿Zf»� É�-����,Ê³�]

Ä¼Å� �{� ÉÁ�� cZ¨·Â��cZ¨·Â�� Á� É|��� ¶uY�»� É
Ä¸u�»� �{� �À´À»� É�-���ÊÀ »� ¥ÔfyY� Ê³�]�É�Y{

d�Y|¿ .µÂ¸v»�¾ÌÀr¼ÅÀ´À»�cZ¨·Â��{Â¯�Ê�Za��{��
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Ä¼Å�Z]�É|���¶uY�»�É���/���½Y�Ì»�¾Ë�f¼¯�|��{
�{Y{�½Z�¿��~]��{�Y��¾ÌXeÁ�a)µÁ|m� .(�lËZf¿��Z�Y��]

Ê»�¾f�Y{�¶Ì·{�Ä]�Ã�ÁY�{Â¯�Ä¯�d¨³�½YÂe����|��{
µÂ¸v»�¶Ì·{�Ä]��Ì¿�Á�½�Á�fÌ¿�Ä¸u�»��ZÆq��Å��{�Ê�Za

�d¯���d¸��Ä]�,ÃZÌ³�Â¼¿�Á�|����{�d¯�Z�»�¾¼�
Ì»M�ÉZÅ|Ì�Y�dyZ���{Ã�Ìy}�Á�ÄÀ��{�cZ^Ì¯�e�¾ËY�É

d�Y{��~]�¾ÌXeÁ�a�½Y�Ì»��]� Y���ÌiZe�¾Ë�f�Ì]��~]. ��{
µÂ¸v»� �iYµÂ¿Zf»� Z]� Ê�Za �Ì¿�µÂ¸v»� ½Âq��{� Ê�Za

�ËY�§Y� Á� �Y�¬f�Y� \mÂ»� ÊËY|f]Y� ¶uY�» dÌ·Z § 
�f¯Z]ÉهاÉ �eÂ¸Ìf»¥Á Ê»�¾ËY� Á�� ¾ËY� �Y� ,{Â�

Y�\mÂ»��Â�Â»فزY�Ë |Ì·Âe�¾ÌÀÌ¯ÂfÌ��Á� Ã|� Y¾Ë 
Á¾ÌXe �{ ZÅZÌ³½ Ê»�|¿YÂeپر �dyZ بر[��ÌiPe�Z ½مو�وه

{{�³� ZÅ�~]� ¾ÌXeÁ�a� �ËY�§Y� \mÂ»)Ivanova et 

al.,2000( .��ÅZ¯�¾ÌXeÁ�a�dyZ��ÉÁ��{Â^¼¯��iY��{
Ê»��¼ne�ÄÀÌ»M�ÉZÅ|Ì�Y�Á��ÅZ¯�½M�d¸��Ä¯�|À]ZË

�Á� ÄË�ne� �ËY�§Y� ¾ÌÀr¼Å� Á� ÄÀÌ»M� ÉZÅ|Ì�Y� µZ¬f¿Y
�\Ë�ze RNAd�Y .�{Â^¼¯��iY��{�ºË�¿M�dÌ·Z §�ÉÁ�

RNAase�Ê»��ËY�§Y\Ë�ze�\mÂ»��»Y�¾ËY�Ä¯�|]ZË  
RNA Ê»� ¾ÌXeÁ�a� dyZ�� �ÅZ¯� Á{{�³. ��Y�Z�

¹Z´ÀÌ·Z»�Y{�Á�ÊeYÁ)Saraswathy and Dharmalingam, 

1992 (�¾ÌXeÁ�a� ÉYÂfv»� Ä¯� |¿{Y{� ½Z�¿� Ê¬Ì¬ve� �{
ÄËZa�Ä¯�ÊËZÅ�~]�½M�É�{Z»�É��ÊËÓZ]�½�Á�fÌ¿���À��ZÅ

Z]�Ä�ËZ¬»��{�Ã{�¯�d§ZË�{�|ÅZ�Ä]�|¿YÊÀ »��Â���É�Y{
Ê»��ËY�§Y|]ZË .  

  
�~]�Äf�Z�¿�ÉYÂfv»  

����Ã{Y{�¾Ì´¿ZÌ»�Ä�ËZ¬»�µÂ¸v»�Ä¯�{Y{�½Z�¿�ZÅ���Z/]�Ê/�Za
�Ä/¸u�»��{�ÉÁ��cZ¨·Â��{Â¯�����Z/]�ÊmZ/e�¶/³��Â/Æ��É

�¾Ì´¿Z//Ì»��/����½Y�//Ì»�¾Ë�f//�Ì]�{Z//nËY�\^//��|//��{
ZÌ»�¾ËY�Ä¯{Â]�Ê·Zu��{�Á�Ã|��ZÅ�~]��{�Äf�Z�¿�Z]�¾Ì´¿

µÂ¸v»��Y�¶�Zu�¾Ì´¿ZÌ»�����{��/À´À»�cZ¨·Â/��Z/]�Ê�Za
Ä¼Å���®/Ë�Â]�|Ì/�Y�Á�ÉÁ��cZ¨·Â��,É|���¶uY�»�É

Ä¸u�»��{�Ê/À »�¥ÔfyY��~]�½|��a�É�d/�Y|¿�É�Y{ .
µÂ¸v»Ä¼Å��{�Ã�ÁY�{Â¯�Z]�Ê�Za����Z/]�É|/���¶/uY�»�É

��/�������½Z/�¿��~/]��{�Y��Äf/�Z�¿�½Y�Ì»�¾Ë�f¼¯�|��{
{Y{ .�¿�Z/]��Ì¿�lËZf¿�¾ËY�����ÉZ/Å�Z¼Ìe��Y�Ã|/»M�d/�|]�lËZ/f

µÂ//¸v»�Ä//¸u�»��{�ºË�//ÌÀ»�cZ¨·Â//��Z//]�Ã|//��Ê//�Za�É
����Ä/¸u�»��{�®/Ë�Â]�|Ì/�Y�,�~/]�½|��a���¶/³��Â/Æ��É

Ä¸u�»��{�µÂ¿Zf»�,ÊmZe�É�-����½|��a�Á�Ê³�]�~] 

�Ê/À »�¥ÔfyY�d/�Y|¿�É�Y{)�µÁ|/m� .(���Ä/]�Ã�ÁY�{Â/¯
��Ê/·Á�,�ÌiPe�¾Ë�f¼¯�Äf�Z�¿�|��{��]��°���ÌiPe�d¸�

���À��ÉÁ������ÉZ/Å�d/Ì·Z §��{�d¯�/��d/¸��Ä]�0ÓZ¼fuY
�����/]�Y���ÌiP/e�¾Ë�f/�Ì]�Äf�Z�¿�dyZ���{��Ì³�{�Ê¼Ë�¿M

��d//////�Y{�Äf//////�Z�¿�½Y�//////Ì» .�Á�½Z//////n¿Y�Zf¿Z¼Å
É�//³)Hemantaranjan and Gray,1988 (���Y�//³

�������É�{Z/»�ÃZ/Ì³�ÉÁ���Â/]���/�À��¥�/�»�Z/]�Ä¯�|¿{�¯
Ê»��ËY�§Y�ZÅ�~]�cY�|ÌÅÂ]�¯�ÉYÂfv»|]ZË.��½Z³Y�¿Ó

[Á�Á)Loneragan and Webb,1993 (���Ä/¯�|/¿{�¯�½ZÌ]
���¶/////¯��Y|/////¬»�c�}��{�ÉÁ��¥�/////�»��/////iY��{
����Á�Ä/f§ZË��ËY�/§Y�Ä/¿Y{�¾ÌXeÁ�a�Á�Äf�Z�¿�,cY�|ÌÅÂ]�¯
���ËY�/§Y�{�°¸¼��Á�Ä¿Y{�{Y| e�,Ä¿Y{��Y�Å�½�Á�ÄnÌf¿��{

Ê»�Y|Ìa|À¯ .  
  

Ä¿YÂm�|��{�~]�Ê¿�  
������µÂ¸v»�cZ¨·Â�� ,ºË�ÌÀ»� cZ¨·Â�� ,Ã�ÁY� Z]� Ê�Za

Â�� ,ÉÁ�Ä¸u�»��{�®Ë�Â]�|Ì�Y�Á��À´À»�cZ¨·��a�É
��À´À»�cZ¨·Â�� Á� ºË�ÌÀ»�cZ¨·Â�� ,Ã�ÁY� ,ZÅ�~]� ½|�

µÂ¸v»� Á�ÊmZe�¶³��ÂÆ�� Ä¸u�»� �{Ä¼Å� �{�Ê�Za�É
�®Ë�Â]�|Ì�Y�Á�ºË�ÌÀ»�cZ¨·Â��,Ã�ÁY�Z]�É|���¶uY�»

� ¾Ì´¿ZÌ»� Z]����Ä¿YÂm� ½Y�Ì»� ¾Ë�f�Ì]� |��{�Y�� Ê¿�
|Àf�Y{ .µÂ¸v»� ¾ÌÀr¼ÅÂ¿Zf»� Z]� Ê�ZaÄ¸u�»� �{� µ�É

�¾Ì´¿ZÌ»� Z]�ÊmZe�¶³��ÂÆ�����½Y�Ì»�¾Ë�f¼¯�|��{
Ä¿YÂm�{Y{�½Z�¿�Y��Ê¿�)�µÁ|m� .(ÄËZa�Ê�Za�µÂ¸v»�É

�½Y�Ì»� �]� d^j»� �ÌiZe� ©Â§� ��ZÀ�� Z]� É�{Z»
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cY�|ÌÅÂ]�¯�\mÂ»� ÃY�� ¾ËY� �Y� Á� Äf�Y{� �~]� ÉZÅ
Ä¿YÂm�|��{��ËY�§Yd�Y�Ã|��Ê¿� .µÂ¸v»�¾ÌÀr¼Å-

�Á�fÌ¿���À��Á{�Z]�Ê�Za��]�Y���ÌiZe�¾Ë�f�Ì]�ºË�ÌÀ»�Á�½
Ä¿YÂm� |��{d�Y� Äf�Y{� ZÅ�~]� Ê¿� .�ÊÅÁ�³� Ä�ËZ¬»

µÂ¸v»�ÉZÅ�Z¼Ìe�¾Ì´¿ZÌ»�Ä¯�{Y{�½Z�¿�ZÅ�Z¼Ìe�Z]�Ê�Za

ÊÀ »� ¥ÔfyY� d¨�� ¾ËY� ÉY�]� |ÅZ�� �Z¼Ìe�É�Y{
�d�Y|¿)µÁ|m��� Á� .(Ä¿YÂm�Á�½Z»�¼Å� Á��Ë���Ê¿�

Ä]�Ê]ZÌf�{�ºÆ»�¶»YÂ���Y�Ê°Ë�dyYÂÀ°Ë�Ê³|��^��
� d�Y� ÓZ]� |Ì·Âe� Á� [Â¸�»� {�°¸¼�)Ghassemi-

Golezani et al., 2010 .(  
  

�µÁ|m�-�µÂ¸v»�¶]Z¬f»�cY�iY�¾Ì´¿ZÌ»�cZ�ËZ¬»��Z�Y��]�É|���cÁZ¨f»�¶uY�»�Á�Ê�ZaLSD  
Table3: Mean comparison of interaction between foliar application and growth stages based on LSD 5% 

FAS: Foliar Application Stage, FA: Foliar Application, 
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�µÁ|m�-�Â¸]�s���Z]�Ê]ZË��Y�{�Â»�cZ¨���¿ZË�YÁ�ÄË�neÊ§{Z�e�¶»Z¯�ÉZÅ  
Tab.4: Two-way analysis of variance of measured traits in experiment  

    �cZ ]�»�¾Ì´¿ZÌ» 
MS  

  

�ÌÌ¤e��]ZÀ» 
S.O.V 

É{Y�M�Äm�{ 
df 

½�Á�fÌ¿ 
N 

»�~]�¾ÌXeÁ�a�ÉYÂfv  
Seed Protein content 

�~]�Äf�Z�¿�ÉYÂfv» 
Seed Starch content  

Ä¿YÂm�|��{�~]�Ê¿�  
Germination 
percent (%) 

Ä¿Y{�{�°¸¼� 
Grain  yield 

per plant 
���������������Â¸]Rep 2 0.447 ** 1.241 ns 1.244 ns 12.5* 1710.59 * 

���Z¼ÌeTreatment 28 0.058 ** 0.398 ns 0.296 ns 
290** 

2880.99 ** 

�����Z�y         Error 56 0.005 1.049 1.258 3.41 267.878 
cY�ÌÌ¤e�\Ë��  CV    - 5.97 1.64 14.59 3.41 9.77 

 
µÁ|m�-�|ÅZ��Z]�ZÅ�Z¼Ìe�ÊÅÁ�³�cZ�ËZ¬»  

Table5: Orthogonal contrast of between control Vs other treatments 
Ä¿Y{�{�°¸¼� 

Grain  yield per plant 

Ä¿YÂm�|��{�~]�Ê¿�  
Germination percent (%) 

�~]�Äf�Z�¿�ÉYÂfv» 
Seed Starch content  

�~]�¾ÌXeÁ�a�ÉYÂfv» 
Seed Protein content 

½�Á�fÌ¿ 
N 

 

111506* 6/51 ns 0.947 ns 0.797 ns 0.032* Ms ���������cZ ]�»�¾Ì´¿ZÌ»  

ns * and ** non significant, significant at 5% &1% respectively 
  

ÄeÂ]�®e��{�Ä¿Y{�{�°¸¼�  
  Ã{Y{� ¾Ì´¿ZÌ»� Ä�ËZ¬»�µÂ¸v»� Ä¯� {Y{� ½Z�¿� ZÅ�Z]� Ê�Za

Ä¼Å� �{� �À´À»� cZ¨·Â�� Á� Ã�ÁY�Ä]� É|��� ¶uY�»� É
�¾Ì´¿ZÌ»�Z]�\Ìe�e�����Á�����¾Ë�f¼¯�Á�¾Ë�f�Ì]�¹�³

|Àf�Y{� Y�� ÄeÂ]� �{� Ä¿Y{� {�°¸¼�)µÁ|m�  .(�cZ�ËZ¬»
¼Ìe� ÊÅÁ�³�¥ÔfyY� d¨�� ¾ËY� �{� |ÅZ�� Z]� ZÅ�Z

ÊÀ »�{Y{�½Z�¿�Y��É�Y{)µÁ|m�Á� .(�ZË�mZ§)Fageria, 

2009 (�{ Ê���] �ÌiPe ��ZÀ� ÉÁ� Á �Â] �] c�} 

Ã|ÅZ�» {Â¼¿ Ä¯ {�]�Z¯ ¹OÂe ÉÁ� Ä] ½Y�Ì»�� 

¹�³Â¸Ì¯ �{ �Zf°Å Á �Â] Ä] ½Y�Ì» ��¹�³Â¸Ì¯ �{ 

,�Zf°Å h�Z] �ËY�§Y {�°¸¼� c�}� Ä¿Y{ Ä] ½Y�Ì» 

��|��{ |Ë{�³ .¾ÌÀr¼Å ��Y�³� ÉÁ {Â¼¿ Ä¯ 

�Y|¬» {ZË� �Â] �{ Zy)���¹�³Â¸Ì¯ �Â] �{ �Zf°Å  (
�¬¿ ÉÁ� �{ {�°¸¼���ËY�§Y Ä¿Y{ Y� {Â^Æ] |Ì�z] Á 

¾ÌÀr¼Å {ZË���Y|¬» ÉÁ� �{ Zy)�� ¹�³Â¸Ì¯ ÉÁ� 

�{ �Zf°Å (�Y ªË�� �ÅZ¯ dÌ¼� ,�Â] ®¼¯ Ä] 

{�°¸¼���ËY�§Y Ä¿Y{ {Â¼¿.  

Ê¸¯�É�Ì³�ÄnÌf¿  
   �ÉZÅ�~]�|Ì·Âe�½Z»�� �{� ,ªÌ¬ve�¾ËY�lËZf¿��Z�Y� �]

��Y�¯�¶´ÀÌ�� |Ë�^ÌÅ�c�}����Ê»�¶uY�»� �{� ½YÂe
�-����½|��a�Á�ÊmZe�¶³��ÂÆ��,Ê³�]�~]�¹Y|«Y�ZÅ

µÂ¸v»�Ä]�Ä]��nÀ»��»Y�¾ËY�Ä¯�{Â¼¿�Ã�ÁY�{Â¯� Z]�Ê�Za
���À��d�¸£��ËY�§Y�½�Á�fÌ¿�0Z^«Z f»�Á�Ã|��ZÅ�~]��{
��{� ZÅ�~]�¾ËY�d�¯�Z]��ËY�§Y�Ä¿Y{�{�°¸¼��| ]�µZ�

Ê»� Y|Ìa|À¯ .ÄeÂ]� �~]� {�°¸¼�� Ê���]� ¾ËY� �{�ÉZÅ
� ½Y�Ì»� Ä]� �Z¼Ìe� ¾ËY� �Y� Ã|��d�¯�����ÄeÂ]� �{� ¹�³

µÂ¸v»� �Z¼Ìe� {�°¸¼�� ¾Ë�f¼¯� �Y� �f�Ì]�Z]� Ã|�� Ê�Za
�Á��À´À»�cZ¨·Â�����|ÅZ���Z¼Ìe��Y��f�Ì]�ÄeÂ]��{�¹�³

µÂ¸v»� Z]�\Ìe�e�¾ËY�Ä]�{Â]ÄËZa�Ê�Za�ÉZÅ��~]�É�{Z»
��Y�¯�¶´ÀÌ��|Ë�^ÌÅ�c�}�����Ã|���¯}�¶uY�»��{

Ê»� Y�� Ä¿Y{� {�°¸¼�� �Y|¬»� ½YÂe����Ä]� d^�¿� |��{
µÂ¸v»��Z¼Ìe�Á��À´À»�cZ¨·Â��Z]�Ã|��Ê�Za����|��{

{Y{��ËY�§Y�|ÅZ��Ä]�d^�¿.  
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