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Êf¿Z��Äm�{{Â]{Y�³ .��{���¿��}M�¹Á{�Ä¼Ì¿��Y��Á���Ì
Êf¿Z��Äm�{��¨���Ë��Ä]�Z»{�¶«Y|u|Ì��{Y�³ .�½Y�Ì»

ÃZ»� �{� �Ì¿�Ê^�¿�d]Â����j¯Y|u� Ä]� �}M� Á�½Z]M�ÉZÅ
�{Ây��Y|¬»)���|��{ (|Ì�� .  
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�µÁ|m�-�Ê³�ËÁ�µZ���{�c�}�|���Ã�Á{�µÂ���{�k�¯�ÃZ´f�ËY�ÊËYÂÅ�Á�[M�ÉZÅ����  
Table 1. Abbreviation of weather condition in Karaj station during maize growth in 2013  

�½Y�Ì»
Ê³|¿�Z])�f¼Ì¸Ì»(  

Precipitations 
(mm) 

�d]Â���¾Ì´¿ZÌ»
Ê^�¿ Average 

of air 
humidity 

(%) 

Ä¿Y�Á��ÉZ»|ÀÌ´¿ZÌ»  
Average of 

daily 
temperature 

(ºC) 

�Z»|¸«Y|u)Êf¿Z�-

{Y�³(  
minimum 

temperature 
(ºC) 

�Z»{�¶«Y|u�¾Ì´¿ZÌ»
)Êf¿Z�{Y�³(  

Average of 
minimum 

temperature 
(ºC)  

�Z»{�j¯Y|u)Êf¿Z� -

{Y�³(  
Maximum 

temperature 
(ºC)  

�Z»{��j¯Y|u�¾Ì´¿ZÌ»
)Êf¿Z�{Y�³(  

Average of 
maximum 

temperature 
(ºC) 

ÃZ»  
Month 

16.5 43.7 16.7 0.2 9.4 28.6  23.9 d�Æ^Ë{�Y  
21Apr-
21May 

5.6 34.8 23.6 6.8 15.6 35.4 31.6 {Y{�y  
22May-
21Jun 

0.3 35.4 26.6 13.6 18.2 40 35.1 �Ìe  
22Jun-
22Jul 

2.5 43.2 26.3 14.8 17.6 41 34.9  {Y{�»  
23Jul-
22Aug 

1.6 34.4 25.4 14 17.7  37 33.1  �ÂË�Æ�  
23Aug-
22Sep 

� 40.7 18.9 5.2 11.8 37.2 26.1 �Æ»  
23Sep-
22Oct  

35.8 63.7 11.3 2 6.7  21 15.9  ½Z]M  
23Oct-
22Nov 

36 67 6 -5 1.8  18.6 10.2 �}M  
23Nov-
21Dec 

  
� ºÌ¬��¿�É�{Z»� |·YÁ�d�¯ )� {�^ÀËY� ¾ËÓB73 (�Á

� É�|a� |·YÁ)� {�^ÀËY� ¾ËÓMo17 (�¶¼ ·Y�Âf�{� ª^�
��Y�¯�¶´ÀÌ��|Ë�^ÌÅ�c�}��~]�|Ì·Âe����|��¹Zn¿Y .

� ¶»Z��c�¯� �Å����Á�É�{Z»� |·YÁ�É�f»�lÀa�¦Ë{�
Y� Z]�É�{Z»��Â�y�¾Ì]�É�|a�|·YÁ�¦Ë{�����ÉÂ´·

�¦Ë{��Á{�Á�É�{Z»�|·YÁ�¦Ë{���ZÆq�c�Â�]�d�¯
{Â]� É�|a� |·YÁ .xË�Ze� �Ì¿� Á� �Y�°e� �Å� ¾Ì]� �{�ÉZÅ

�Ä]� ºÌ¬��¿� É�{Z»� |·YÁ� ¦Ë{�� lÀa� d�¯� ¦¸fz»
Ã{�³�¶yY|e��Y�É�Ì³Â¸m�ÉY�]�Ê°Ë�Ì§��¿Z»�½YÂÀ� -

|�� d�¯� Ê¿Z�§Y .� ¦Ë{�� ¶�YÂ§���Êf¿Z��Á� �f»
� ÄeÂ]� ¶�YÂ§���Êf¿Z�{Â]� �f» .ÄeÂ]� �Y��ZÆq� ÉZÅ

�d�Y�½Y��ÁZ�¯���Y�»��ËY���Ä]Z�»�Ä¯���Á�¦Ë{�
|Ë{�³�[Zzf¿Y�¦Ë{�� Á{ .¾ËY� �Y�| ]�ÃZÌ³� �Å� �{� Ä¯

¶³��Á���Ä¸u�»�lÀa�{Y| e�Äf¨Å��Å�,|Ë{�³�d^i�ÊÅ{
��b�� Á� Ã|�� �Â¸z»� Á� d�Y{�]� �Y�°e� �Å� �Y� µÔ]

µÔ]���Á�d¼�«�ÉZÅ�~]� Á� Ã|��ºÌ¿� Á{���Á��Y� ZÅ
Y��Àa� �Y� Ã{Z¨f�Y� Z]� µÔ]|Ë{�³� Y|m� µÔ]� [Âq� � .

��Z�Y� �]� �e� ½�Á� ÉZÀ^»� �]� �~]� d]Â��� |��{
¾Ì]�¾¼n¿Y��~]�d]Â���¾ÌÌ e�¶¼ ·Y�Âf�{�~]�Ê¸¸¼·Y� 

)ISTA, 2007 (|Ë{�³� Ä^�Zv»� ½ÁM��Á�� Z] .µÔ]�ZÅ
�®Ë�¶«Y|u�c|»�Ä]�Â¼¿�Ä¸u�»�Ä]�Äf�]�{Y�M�ÉYÂÅ��{
�d]Â���Ä]�½|Ì����Y��a�ZÅ�~]�Á�|¿|��®�y�Äf¨Å

����Y�|��{�|¿|��Y|m�µÔ]�[Âq .��~]�®�y�½�Á
                                                                                  

1. ISTA handbook on moisture determination 
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�ÉZ»{��{�½ÁM��{�ZÅ�~]�½{�¯�®�y�Z]����Ä]�Äm�{
�c|»���|»M�d�|]�d�Z� .�~]�½|���a�d�������Y

�½ZËZa�Ze��Á��{Y| e��]��~]�®�y�½�Á��j¯Y|u�ºÌ�¬e
|»M�d�|]� �~]� ½|�� �a .�~]� ½|�� �a� Ã�Á{����Y� �Ì¿

� Ä�]Y���� |»M�d�|])Daynard et al., 1971�-Egli, 

1998.(  
  

)�Ä�]Y��:(                    SFD=Wmax/SFR  
  

¾ËY��{ �Ä�]Y�SFD��a�Ã�Á{ �,�~]�½|�Wmax��j¯Y|u
�Á��~]�®�y�½�ÁSFR�Ê»��~]�½|���a�d���|À�Z] .  
Ä¿YÂm� ½Â»�M�Â¼¿� µZu� �{� ÉZÅ�~]� {�Y|¿Zf�Y� Ê¿�

� �~]�Ê¸¸¼·Y�¾Ì]�¾¼n¿Y��Á���Z�Y� �])ISTA,2012 (
¯�s���\·Z«��{��Y�°e��ZÆq��{�Z]�Ê§{Z�e� 0Ô»Z��Á�

�d�Z¯�~£Z¯�¾Ì])Ä·Âu�Z]�ÊrËÁ|¿Z���Â¿ É~£Z¯�É(�
|�� ¹Zn¿Y .¾Ë|] �Á� �Ë�� �{� ~£Z¯� ÄËÓÁ{� Ä¯� c�Â�

|��Ã{Y{��Y�«�ZÅ�~]�ÉÁ���]�ÄËÓ�®Ë )ISTA, 2012.(�
¥��Ä]� �ÂeZÀÌ»���½Á�{� Ã|��d�¯�ÉZÅ�d¨Å�c|»

�ÉZ»{�dve��Á����Êf¿Z��Èm�{|¿|��Ã{Y{��Y�«�{Y�³ .
¨Å��Y�| ]ÄrÅZÌ³�{Y| e��Á��d�É{Z��Ì£�,É{Z��ÉZÅ
Ä¿YÂm�Á�ÄrÅZÌ³�Ê]ZË��Y�¶¼ ·Y�Âf�{��Y�Ã{Z¨f�Y�Z]�Ã{�¿

�~]�Ê¸¸¼·Y�¾Ì]�¾¼n¿Y� )ISTA,2013 (|¿|����Z¼� .
Ä¿YÂm� ½Â»�M� ½ZËZa� �Y� �a{Y| e� {�Y|¿Zf�Y� Ê¿����

Ä]�É{Z�� ÄrÅZÌ³��Á�[Zzf¿Y�Y�°e� �Å� �Y�Ê§{Z�e� �Â�
Ë�� Á� ÄÌ·ÁY� Ä«Z�� ,ÄrÅZÌ³� µÂ�Ã�Y|¿Y� ÄÌ·ÁY� Ä��É�Ì³

|� .Ä]�¾ÌÌ e��Â�À»��Âf» Ä¿YÂm�½Z»�Ê¿�)MGT�(�Ä¯
Ä¿YÂm� Á�d���� �Y� Ê�yZ�� Ê¿�d�YÄ],�Ä¿Y�Á�� �Â�

¥���Á� d§�³� �Y�«� |Ë{�Z]� {�Â»� Ã|�� d�¯� ÉZÅ

                                                                                  

1. Seed Filling Rate 
2. Seed Filling Duration 
3. ISTA handbook on seedling evaluation 
4. Mean Germination Time 

Ä¿YÂm� ÉZÅ�~]� {Y| e|�� d�Y{{ZË� Ã{� .���Z¼�� Z]
Ä¿YÂm� ÉZÅ�~]� {Y| e� Ä¿Y�Á��¹�Ó� ½Z»�� ��Âf»� ,Ã{�

Ä¿YÂm�ÉY�]��Ä�]Y���Y�Ã{Z¨f�Y�Z]�Ê¿�Ë��|Ë{�³�Ä^�Zv» .
)Ellis and Robert, 1981.(  

  

)�Ä�]Y�� :( n                                                     ∑MGT=∑(n×d)/  
  

Ä�]Y�� ¾ËY� �{� Ä¯n��Ê�� Ã{�� Ä¿YÂm�ÉZÅ�~]� {Y| e
d¨Å���Á�� ,d��Á���Á���Z¼�n∑�ÉZÅ�~]�¶¯�{Y| e

� Ã{�� Ä¿YÂmd�Y. YÁ� ÄË�ne�Ä]� �Â]�»� cZ¨���¿ZË�
xË�Ze� �iY� ¾Ì´¿ZÌ»� Ä�ËZ¬»� Á� �~]� ÊËZÆ¿� dÌ¨Ì¯�ÉZÅ

¹�¿��Y�Ã{Z¨f�Y�d�¯��Y�§YSASÄÀ»Y{�|Àq�½Â»�M�Á�ÉY
d§�³� ¹Zn¿Y� ¾°¿Y{ .ªÌ«{� Ê���]� ÉY�]�cY�ÌÌ¤e� �e

�Ê�y� ½ÂÌ��³�� µ|»� �Y� ½Z»�� Ê�� �{� �~]� d]Â��
�xË�Ze� �Å� ÉY�]� �~]� d]Â��� cY�ÌÌ¤e� Á� |�� Ã{Z¨f�Y

�Y� Z]� d�Z¯�º��� Ê�y� ½ÂÌ��³�� µ|»� �Y� Ã{Z¨f
|Ë{�³ .�,É{Z��ÉZÅ� ÄrÅZÌ³� |��{� �Y{Â¼¿� ¾ÌÀr¼Å
MGT���{�ZÅ�Y�°e�{�Y|¿Zf�Y�¥Y�v¿Y�Á�ÄrÅZÌ³�µÂ��Á

��~]�ÉY�]�ºÅ� ,d�¯�xË�Ze�lÀa�ÉY�]�Â¼¿� Ã�Á{�µÂ�
¹�¿��Y�Ã{Z¨f�Y�Z],Ã|��®�y��~]�ÉY�]�ºÅ�Á�Ã�Ze��Y�§Y

Excel|Ë{�³�Ä�ËZ¬»�Á�º�� .  
  

hv]�Á�lËZf¿  
�{�Ã{�³��Z£M�,�ËZ»�M�¾ËYÊ¿Z�§Y��Y�,ZÅ����ÃZ»�Ìe

�d�¯� xË�Ze� �{� �Æ»� µÁY� Ê·Y� µÁY� d�¯� xË�Ze� �{
��Y�\Ìe�e�Ä]��Ì¿�Ê³|Ì���Á�Â¼¿�½ZËZa�Á�ºnÀa�����Æ»

�Ê·Y���d�Y� Ã{Â]� ÃZ»� �}M .� ÄÀ»Y{� Ä]� ÄmÂe� Z]� Y~·���
xË�Ze�Ã�Á���ËY���Â¼¿�µZu��{�ÉZÅ�~]�,d�Z¯�ÉZÅ

f»� Êf]Â��� Á� ÊËZ»{� ,Ê�Ìv»Ã{�¯� É�b�� Y�� ÊeÁZ¨-

|¿Y.�Ã|��|Ì·Âe� �~]�ÊËZÆ¿�dÌ¨Ì¯��]�d�Z¯�xË�Ze��iY
xË�Ze� �{Ã�Y|¿Y��yZ�� Ä�� �{�d�¯�¦¸fz»�ÉZÅ-

�ÄrÅZÌ³�|��{�ÉY�]�|��{�®Ë�t����{�Ã|��É�Ì³
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Ä¿YÂm� ½Z»�� ��Âf»� ÉY�]� |��{� lÀa� Á� É{Z��Ê¿�
ÊÀ »� {Â]� �Y{)� µÁ|m� .(�dÌ¨Ì¯� ¾Ì´¿ZÌ»� Ä�ËZ¬»� �{

xË�Ze� �{� �~]� ÊËZÆ¿�d�¯�¦¸fz»�ÉZÅ)� µÁ|m�(�,
ÄrÅZÌ³� |��{� �yZ�� �{��ZÆq� ¾Ì]� ,É{Z�� ÉZÅ

ÊÀ »� ¥ÔfyY� µÁY� d�¯� xË�Zed�Y|¿� {ÂmÁ� �Y{ .
Ä]��É{Z��ÄrÅZÌ³�|��{�,ºnÀa�d�¯�xË�Ze��{��¬§-

ÊÀ »� �Â�d�¯�xË�Ze� ÄÌ¬]� �Y�É�Y{{Â]� �f¼¯� ZÅ .��{
Ä¿YÂm� ½Z»�� ��Âf»��yZ���´Ë{� c�Z^�� Ä]� ZË� Ê¿�

Ä¿YÂm�d���,Ê¿����Â�]�,ºnÀa�Á�¹�ZÆq�d�¯�xË�Ze

ÊÀ »Ä¿YÂm�d����É�Y{�Ä��¾Ì]�Á�|Àf�Y{�É�f�Ì]�Ê¿�
ÊÀ »�¥ÔfyY� ,�´Ë{�d�¯�xË�Zed�Y|¿� {ÂmÁ��Y{ .

ÄrÅZÌ³� µÂ�� �yZ�� �{��¹�ZÆq� d�¯� xË�Ze� �Ì¿
ÄrÅZÌ³�µÂ��¾Ë�f�Ì]��¥ÔfyY�{ÂmÁ�Z]�Ê·Á�d�Y{�Y�

�¥ÔfyY�,ºnÀa�Á�¹Â��,¹Á{�d�¯�xË�Ze� Z]��Y{�ÊÀ »
MÊÀ »�¹Á{�d�¯�xË�Ze�Z]�½{Â^¿��Y{ .�Ä���Â¼n»��{

Ê»���¿�Ä]� ,�~]�dÌ¨Ì¯�Ä]��Â]�»��yZ��dÌ¨Ì¯|��
d�Y��fÆ]�ÄÌ¬]��Y�¹�ZÆq�d�¯�xË�Ze��{��~].  

�µÁ|m�-��xË�Ze��{�c�}�|Ë�^ÌÅ��~]�ÊËZÆ¿�dÌ¨Ì¯�Ä]��Â]�»�cZ¨���¿ZË�YÁ�ÄË�ned�Z¯�¦¸fz»�ÉZÅ  
Table 2-Analysis of variance of seed quality related traits in hybrid maize seed at different sowing dates 

 
cZ ]�»�¾Ì´¿ZÌ» 

Mean square   
�ÌÌ¤e��]ZÀ»  
S.O.V 

É{Z��ÄrÅZÌ³�|��{  
Normal seedlings% 

Ä¿YÂm�½Z»����Âf»�Ê¿�)�Á�(  
MGT (day) 

�ÄrÅZÌ³�µÂ�)Êf¿Z��f»(  
Seedling length (cm) 

d�¯�xË�Ze 

Sowing date 
0.03* 1.36** 12.5** 

Ê�ËZ»�M�ÃZ^f�Y  
Error 

0.006 0.01 1.3 

�cY�ÌÌ¤e�\Ë��)|��{(  
CV (%) 

5.4 3.18 3.4 

¾Ì´¿ZÌ» 

Mean 
98.7 3.14 33.4 

  
�µÁ|m�-��xË�Ze��{�c�}�|Ë�^ÌÅ��~]�ÊËZÆ¿�dÌ¨Ì¯�Ä]��Â]�»�cZ¨��¾Ì´¿ZÌ»�Ä�ËZ¬»d�Z¯�¦¸fz»�ÉZÅ  

Table 3-Mean comparison of seed quality related traits in hybrid maize seed at different sowing dates 

 
��¾Ì´¿ZÌ» 

Mean   
�ÌÌ¤e��]ZÀ»  
S.O.V 

É{Z��ÄrÅZÌ³�|��{  
Normal seedlings (%) 

Ä¿YÂm�½Z»����Âf»�Ê¿�)�Á�(  
MGT (day) 

�ÄrÅZÌ³�µÂ�)Êf¿Z��f»(  
Seedling length (cm) 

��d�Æ^Ë{�Y )T1(22-

Apr 

100a 3.6a 34.4ab 

���d�Æ^Ë{�Y )T2(06-

May 

99.3a 3.7a 31.6c 

���d�Æ^Ë{�Y )T3(21-

May 

98ab 3.6a 32.05c 

���{Y{�y )T4( 12-

Jun  
99.7a 2.5b 36.6a 

���Ìe)T5 (29-Jun 

96.5b 2.3b 32.5bc 

  
�yZ��Á��Á���Z�Y��]�|���Ã�Á{�Ä]��Â]�»�ÉZÅ

�½|���a�Ã�Á{�µÂ��Á�d����Á�®�y�½�Á�¾ÌÀr¼Å
{�c�}��~]�µÁ|m����d�Y�Ã|��Ã{Y{�½Z�¿ .�¾Ì´¿ZÌ»

�d�¯�xË�Ze��{��~]�Â¼¿�Ã�Á{��{�Ä¿Y�Á��ÉZ»{���Âf»
� Ã�Á{�®Ë� �{� µÁY���� Ã�Á��/���Êf¿Z�� Äm�{�{Y�³

d�¯�xË�Ze��ËZ��Ä]�d^�¿�Ä¯�{Â]�Ê³|Ì���Á�Â¼¿�ZÅ
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d�Y�Ã{�¯�Ê��É�eÓZ]�ÉZ»{��{�Y� .�d]Â���¾Ì´¿ZÌ»
Ë�Ze� Äq��Å��Ì¿� �~]�Â¼¿�Ê��Ä¿Y�Á��Ê^�¿�Ä]�d�¯�x

��Y�Á�Äf�Y{�Ê�ËY�§Y�|¿Á��d�Y�Ã{Zf§Y��ÌyZe����|��{
� Ä]� µÁY�d�¯� xË�Ze� �{����d�¯�xË�Ze� �{� |��{

|Ì����yM .��Y�Ä¿Y{�½|���a�d����/���Ze�/��Ê¸Ì»-

�{�Ây�]�½M�d¸��Ä¯�d�Y�Ã{Â]�cÁZ¨f»��Á���{�¹�³

d�Y��~]�½|���a�Ã�Á{��{�¦¸fz»�ÉZÅZ»{�Ä] .�ÊËZmM
� ½Y�Z°¼Å� Á)Ajayiet al.,2005 (�½|�� �a�d���� �Ì¿
�Y��c�}��~]�/��Ê¸Ì»|¿{Â]�Ã{�¯�¹Ô�Y��Á���{�¹�³ .

��Y�d]Â���kÁ�y�d�����Ì¿� Á� �~]�½|���a�d���
Ê³|Ì°�y� dÌ¨Ì¯� Ã|ÀÀ¯� ¾ÌÌ e� ºÆ»� ¶»Z�� Á{� �~] 

|Àf�Å .  
  

�µÁ|m�-�Ê³�ËÁ�É�{Z»�¾ËÓ�ÉÁ��Ã|��¶Ì°�e�c�}�|Ë�^ÌÅ��~]�|���Á�®Ë�Â·ÂÀ§�ÉZÅB73�xË�Ze��{�ÉZÅd�Z¯�¦¸fz»    
Table4. Phenologic and growth characteristics of maize hybrid seed on the female plant B73 at different 

sowing dates 
��~]�d]Â����ÅZ¯�\Ì�

)�Á���{�|��{(  
Seed moisture 

decreasing 
(percent/day)  

��~]�½|���a�d���
)�Á���{�¹�³�Ê¸Ì»(  

Seed Filling 
Rate (mg/day)  

�Â¼¿�Ê��YÂÅ�Ê^�¿�d]Â���¾Ì´¿ZÌ»
(%)  

Average of Daily relative 
humidity during 

development 

�Â¼¿�Ê��Ä¿Y�Á��ÉZ»{�¾Ì´¿ZÌ»
)ºC(  

Average of Daily 
temperature during 

development 

Ã{�³��Y��Á��Ze�Ê¿Z�§Y
Â¼¿�½ZËZa  
Day to 

formation of 
black layer   

a�Ze�d�Z¯��Y��Á��½ZËZ
�Ê¿Z�§Y�Ã{�³  
Day from 
planting to  
pollination 

d�Z¯�½Z»�  
Sowing Date 

-1.067 7  40.5 26.6 67 86  ��d�Æ^Ë{�Y)T1(22-

Apr 

-1.046 9.2 37.4 25.1 62  85 ���d�Æ^Ë{�Y 
)T2(06-May 

-0.81 3.7  39.6 21.9 81  76  ���d�Æ^Ë{�Y 
)T3(21-May 

-0.7 4.6  41.6 20.6 86 69  ���{Y{�y )T4( 12-

Jun  
-0.63 3.8  52.1 15.2 99 67  ���Ìe)T5 (29-Jun 

  
� ½Z»�� �{� �~]� d]Â��� �ÅZ¯� d���)�Á� (�Ä¯

��{� d�Y� c�}� �~]� �{� Ê³|Ì°�y� d���� �´¿Z�¿
� ¶°���d�Y� Ã|�� Ã{Y{� ½Z�¿ .�,d�Z¯� �{� �ÌyZe� Z]

ºËÔ»�ÉZ»{�Ä]��~]�Â¼¿�Ã�Á{�Äq�Å�{�¯�{�Ây�]�É�e
� ÄnÌf¿� �{� Á� �~]� d]Â��� kÁ�y� d����d���

d§ZË� �ÅZ°Ì³|Ì°�y .�Ä¯� d�Y� ÊÀ »� ¾Ë|]� ¾ËY
�¹Zn¿Y�¶]Z«�Ê§Z¯�d��§� Z]�Ê³|Ì°�y�¶¼ve�\�¯
�½Z°»Y� �Ì¿� �~]� d]Â��� kÁ�y� �f¼¯� d���� Á� Ã{Â]
�Ê³|Ì°�y� ¶¼ve� �{� Ä¯� Y�� �~]� ÉZÅ�ZfyZ�� �¨u

Ê»�ºÅY�§�|Àf�Å��iÂ»|À¯ .�d]Â����ÅZ¯�\Ì��¾ËY

�Ä]� Z»{�½{Â]�ÓZ]�½Z»���{�|��{�®Ë�{Á|u��Y��/��
¾ÌËZa�ÉZ»{��{��Á���{�|��{d§ZË��ÅZ¯��e .��°ÌÅ

)Hicks, 2004 (�d�{�ÄÀÌ»��¾ËY��{�ÊÆ]Z�»�lËZf¿�Ä]��Ì¿
¾ÌËZa�ÉZ»{� �{�{Â]� Ã{�¯� ¹Ô�Y�Á�{Â]� Äf§ZË�d�����e

�|��{�ºÌ¿�Ä]�|��{�®Ë��Y�c�}��~]�d]Â����ÅZ¯
Ê»� �ÅZ¯|]ZË .��ÅZ¯� \Ì�� Z]� µÁY� d�¯� xË�Ze
� Êf]Â����/��Y�Y{� �Á�� �{� |��{�\Ì�� ¾Ë�f�Ì]� É

d�Y�d]Â����ÅZ¯ .�w��Ê¿Z»���{�d]Â���\Ì��¾ËY
�Â¼¿�Ê���{�Ä¿Y�Á��ÉZ»{�¾Ì´¿ZÌ»�Ä¯�{Y{�/����Äm�{

Êf¿Z�{Â]�{Y�³ .  
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y = -0.637x + 97.56
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y = -1.046x + 100.4
R² = 0.967
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�¶°�� -���ËY����{��~]�d]Â����ÅZ¯�½ÂÌ��³���y�\Ì��Á�Ê³|Ì���Á�Â¼¿�Ê��c�}�|Ë�^ÌÅ�Ã�Ze��~]�d]Â���|��{�cY�ÌÌ¤e��Y{Â¼¿

¦¸fz»�d�¯�xË�Ze�lÀa��Y�¶�Zu�¦¸fz»�Ê�Ìv»  
Figure- 1 Changes in normal seedling percentage of fresh and dried maize hybrid seed in developing and 

maturity stages and decreasing slope of seed moisture content in different condition prepared by fivedifferent 
sowing dates 

  

�\Ì�� Z]� ºnÀa�d�¯�xË�Ze��/����Á�� �{� |��{
�¾Ì´¿ZÌ»��{�Ä¯�{�Y{�Y��Êf]Â����ÅZ¯�\Ì��¾Ë�f¼¯

�ÉZ»{�/���Êf¿Z��Äm�{{Y{�w��Â¼¿�Ê���{�{Y�³.��{
�Â�Êe�Àe�½Á|]�Ê³|Ì°�y�¶¼ve�Ä¯�Ê�Ìv»�ÉZÅ

�{Á�� Ê»� �Z�f¿Y� |Å{� w�� ÊËZ»�³��Àe��Â�y� Ä]
|�Z]� �eÓZ]� �~]� dÌ¨Ì¯. �|��{� cY�ÌÌ¤e� �Y{Â¼¿

ÄrÅZÌ³Ä¿YÂm� ¹�Ó� ½Z»�� ��Âf»� Á� É{Z�� ÉZÅ�Ê¿�
)MGT (Ä¿YÂm� ½Â»�M� �{� {�Y|¿Zf�Y� Ê¿�)� ¶°�� (

xË�Ze� Ä¼Å� �{� {Y{� ½Z�¿�®�y�ÉZÅ�~]� ,d�¯�ÉZÅ

Á��Ã|�|¿{��Ä¿YÂm�Ã�Ze�ÉZÅ�~]��Y��e{ .�Ã�Ze�ÉZÅ�~]
d�¯�xË�Ze��{��Y�| ]�\Ìe�e�Ä]�ºnÀa�Ze�µÁY�ÉZÅ���,

��� � ,��� ,����Á���Ã{�³��Y�| ]��Á��Ä]��Á���Ê¿Z�§Y
Ä¿YÂm��{�Á�|¿{�¯�Ê¿����,���,���,����Á�����| ]��Á�

Ã{�³� �YÄrÅZÌ³� |��{� �j¯Y|u� Ä]�Ê¿Z�§Y�É{Z��ÉZÅ
ËY�Ä°Ì·Zu��{� ,|¿|Ì���®�y�ÉZÅ�~]�ÉY�]��Ë{Z¬»�¾

�¹Á{�Á�µÁY�d�¯�xË�Ze��{�{Y�M�ÉYÂÅ��{�Ã|�����Á
�����Y��f¼¯�ZÅ�d�¯�xË�Ze�ÄÌ¬]��{�Á��Á�����| ]��Á�

Ã{�³� �Á��� �Y{Â]� Ê¿Z�§Y .�Ä]� ZÅ�~]� ¾ËY� ¾ÌÀr¼Å



�]�Ê³|Ì°�y�Ä]�¶¼ve�|¿Á���iY     ...                 DOI: 10.22034/ijsst.2017.108161                                                   �� 

� �{�\Ìe�e��� ,��� ,��� ,����Á���Ã{�³��Y�| ]� �Á�-

�¶Ì¼°e� ZË� É{Z�� ÄrÅZÌ³� |��{� �j¯Y|u� Ä]� Ê¿Z�§Y
¶¼ve�|¿|Ì���ZÅ�~]�¹Z¼e��|Ì³|Ì°�y .  
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�¶°��-��{�Ê³|Ì���Á�Â¼¿�Ê��c�}�|Ë�^ÌÅ��~]�Ã|��®�y�Á�Ã�Ze��~]�É{Z��ÄrÅZÌ³�|��{�cY�ÌÌ¤e��Y{Â¼¿ ��d�¯�xË�Ze  

 ÄrÅZÌ³�{Y| e��Y�°e��ZÆq�¾Ì´¿ZÌ»�Êj¸j»��aÂe��Z¬¿�Z]���¬À»��Â�yÄ¿Â¼¿��Y�| ]�Ã�Ze��~]�É{Z��ÉZÅ�Z]�¾Ìq�Ä�¬¿��Â�y�Á�É�Y{�]
ÄrÅZÌ³� {Y| e� �Y�°e� �ZÆq�¾Ì´¿ZÌ»�Êj¸j»�Ê·ZyÂe��Z¬¿Ä¿Â¼¿� �Y�| ]� Ã|��®�y��~]�É{Z��ÉZÅÊ»�½Z�¿� Y��É�Y{�]|Å{ .��Â�y

Z¬¿�Z]���¬À»��Y�°e��ZÆq�¾Ì´¿ZÌ»�É�Â·��aÂe�� MGTÄ¿Â¼¿��Y�| ]�Ã�Ze��~]��ZÆq�¾Ì´¿ZÌ»�Ê·ZyÂe��Z¬¿�Z]�¾Ìq�Ä�¬¿��Â�y�Á�É�Y{�]
��Y�°e MGT�Ä¿Â¼¿��Y�| ]�Ã|��®�y��~]Ê»�½Z�¿� Y��É�Y{�]|Å{ .��ZÆq��Y�¶�Zu��ZÌ »�¥Y�v¿Y�,�Z¬¿�¾ËY�¾ÌËZa�Á�ÓZ]��Â�y

Ê»�½Z�¿�Y��Ä¿Â¼¿��Å��Y�°e|Å{ .�Z¬¿d�Y��f¼¯�Ä�¬¿�½M�Ã�Y|¿Y��Y�½M��Y|¬»�d�Ì¿�Ã|ÅZ�»�¶]Z«��ZÌ »�¥Y�v¿Y��Â�y�Ä¯�Ê .  
Figure2.Changes in normal seedling percentage and Mean Germination Time (MGT) of fresh and dried 

maize hybrid seed in development and maturity stages at 5 sowing dates.  
Blank and filled triangle marks is normal seedling percentage of fresh and dried seeds, respectively. Blank 
and Filled quadrangle marks is MGT of fresh and dried seeds, respectively. The above and beneath line of the 
points is the standard error of four laboratory replications. 
 

� cY�ÌÌ¤e� �Y{Â¼¿MGT��d���� �ZÌ »� ½ÂÀ�� Ä]� �Ì¿
�yZ�� �Y� Ê°Ë� Á� Ê¿�� Ä¿YÂm��{� �~]� dÌ¨Ì¯� ÉZÅ

�ÉY�]� ¹�Ó� ½Z»�� c|»� Ã�Ze� �~]� �{� {Y{� ½Z�¿� c�}

Ê»��ÅZ¯�lË�|f]� Â¼¿��Á����Y�| ]�Ê¿�� Ä¿YÂm|]ZË .
Ä¿YÂm� d���� �´Ë{� Êe�Z^�� Ä]��~]� Â¼¿� Ê�� Z]� Ê¿�

Ê»��ËY�§Y|]ZË .ZÅ�~]�Ze�µÁY�d�¯�xË�Ze��{�Ã�Ze�É
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� �{�\Ìe�e� Ä]�ºnÀa��,��,��� ,����Á�����Y��a��Á�
¶³Ä¿YÂm�d���� �j¯Y|u� Ä]�ÊÅ{Ã|Ì���Ê¿�|¿Y .�¾ËY

{Â��Ê»�Ã|ÅZ�»��Ì¿�Ã|��®�y��~]��{�|¿Á� .��~]��{
� Y|f]Y� �Ì¿� Ã|��®�yMGT��Ä]� ZÅ�~]� Á� Äf§ZË��ÅZ¯

��{�\Ìe�e���,���,���,����Á���¶³��Y��a��Á��ÊÅ{
]Ä¿YÂm�d�����j¯Y|u�Ä|¿|Ì���Ê¿� .��yYÁY��{��b�

Ä¿YÂm�d���� ,�~]�Ê³|Ì��� Ã�Á{d§ZË��ÅZ¯�Ê¿� .
� ½Y�Z°¼Å� Á� Y�ËÁ)Viera et al., 1992 (�Ä¿Â¼¿� Z]�Ì¿

��Y�c�}�Ä¿Y{�É�Y{�]���¶³��Y��a��Á����Y�³�ÊÅ{
� Ä]� Ê¿�� Ä¿YÂm� |¿{Â]� Ã{Â¼¿�� %� �{�����Y��a� �Á�

�Ä]�dËZÆ¿��{�Á�ÊÅ|¸³�� %��{�� ¶³��Y��a��Á�-

d�Y� Ã|Ì��� ÊÅ{ .�Ã�Á{� Äq� �Å� {Y{� ½Z�¿� lËZf¿
�¥ÔfyY�{�¯�{�Ây�]��f¼¯�ÉZ»{�Ä]��~]�Ê³|Ì°�y

Ä¿YÂm��j¯Y|u�¾Ì]��{�Ã|��®�y��~]�Á�Ã�Ze��~]�Ê¿�
��Y��Y|¬»�¾ËY�Á�|���f�Ì]�Â¼¿�¶ËYÁY����xË�Ze��{��Á�

� Ä]� µÁY�d�¯���|Ì��� �yM�d�Z¯�xË�Ze� �{� �Á� .
��°ÌÅ)Hicks, 2004 (¿�ÉZ»{� �{� {Â]� Ã{�¯� ¹Ô�Y� �Ì
¾ÌËZa�®Ë� �Y� c�}� �~]� d]Â��� �ÅZ¯� d���� �e

Ê»� �ÅZ¯� |��{� ºÌ¿� Ä]� |��{|]ZË .��Â�Â»� ¾ËY
��Y� [ZÀfmY� c�Â�� �{� Ä¯� d�Y� Ä¸X�»� ¾ËY� �´¿Z�¿
�Á�{Y{�»�¶WYÁY�ÊËZ»�³��Àe� Z]��~]�Â¼¿� Ã�Á{�{�Ây�]

\�ZÀ»� ÉZ»{� �{� Ê³|Ì°�y� �Â«Á�¶¼ve� ,�e
�Ë��� Ê³|Ì°�y|�� ¶Ì¼°e� �e�®�y� ÉZÅ�~]� Á� Ã

Ä¿YÂm��j¯Y|u�Ä]��e{Á��Ê¸Ìy�Ã|�Ê»�Ê¿�|À�� .  
��Ì¿� �´Ë{� ½ZÅZÌ³� �{� ¾Ì¬¬v»� �ËZ�� cZ��Y�³

¸¯�Â�]/�u� Ê/nÌf¿� ¾ÌÀq� µÂ//Ä]Z«� Y�� ÉY/�f¿Y� ¶/��Z
Ê»{�Z� )Bewley and Black, 1994- Egli et al., 

2005.( � �yZ�� �{� cY�ÌÌ¤e� |¿Á�MGT��Ä]Z�»� �Ì¿
ZÌ³� |��{�cY�ÌÌ¤e� |¿Á�ÄrÅ{Â]� É{Z�� ÉZÅ .MGT�

�®�y� Z]� Á� {Â]� Ã|��®�y� �~]� �Y� �f�Ì]� Ã�Ze� �~]
�,ZÅ�~]� ¹Z¼e� �{�Ê³|Ì°�y�¶¼ve� ¹Z¼eY� Á� �~]�½|�

d§ZË��ËY�§Y��Ì¿��~]�c�|« .�| ]�Ä¯�d�ÀËY�ºÆ»�Äf°¿
�dÌ¨Ì¯�½|Ì����j¯Y|u�Ä]� ZË�Ê³|Ì°�z^�¯�½ZËZa��Y

� ,�~]MGT�d�Y��eÓZ]� Ã�Ze��~]� �Y� Ã|��®�y��~] .
Y� �a� ÊÀ Ë��{� ,Ê³|Ì°�y� ¶¼ve� |ÀËM�§� ½ZËZa� �

Ê»��ÅZ¯��~]�c�|«�,�~]�d�Y{�]�¹|��c�Â�|]ZË .
Ä�¬¿� ½M� �{� Ä¯�ÉYMGT��Ä]� Ã|��®�y�Á� Ã�Ze� �~]

Ê»�ºÅ��´Ë{�Ê³|Ì°�y�¶¼ve�Ä¯�d�Y�Ê¿Z»��|À��
{�Y|¿� �~]� dÌ¨Ì¯� �]� É�ÌiZe .�½Y�Z°¼Å� Á� Z¿�]

)Brenac et al., 1997 (�ÉZÅ�~]� |¿Â]� Ã{�¯���Y�³
�]�Ã�Ze��Y�c�}�Ã|��d�Y{����Ze��Á������Y��a��Á�
Ã{�³|¿{�� Ä¿YÂm�Ê¿Z�§Y .�{Y�M�ÉYÂÅ� �{�Ä¯�ÊËZÅ�~]

� �e{Á�� Ê¸Ìy� |¿|��®�y�Ê»Y�M� Ä])� �Y���� Ê·Y���
Ã{�³��Y��a��Á�Ê¿Z�§Y (Ä¿YÂm|¿{�¯��Á��� Y��Ê¿� .
� ²¿Z�Á� ²¿YÂÅ)Huang and Song, 2013 (��Ì¿

�c�}�ÉZÅ�~]�|¿{Â]� Ã{�¯���Y�³�� -���a� �Á���
Ã{�³��Y�Á�|¿{Â¼¿�Ê³|Ì°�y�¶¼ve�Ä]��Á���Ê¿Z�§Y

�Ä]������{|��{���Ã{�³��Y��a��Á��Á�|Ì���Ê¿Z�§Y
|Ë{�³�¶Ì¼°e�ZÅ�~]�¹Z¼e��|Ì³|Ì°�y�Ä]�¶¼ve .  
Ä¿YÂm� �{� ÄrÅZÌ³� µÂ�� cY�ÌÌ¤e� �Y{Â¼¿�Ê¿�

� {�Y|¿Zf�Y)� ¶°�� (�yZ�� �Y� Ê°Ë� ½YÂÀ�� Ä]�ÉZÅ
�Ze�Ã|��®�y�ÉZÅ�~]��{Y{�½Z�¿��~]�dÌ¨Ì¯�Ä]�½Z»�

�µÂ�� �Y� ,Ã�Ze� �~]� ÄrÅZÌ³� µÂ�� ½|Ì��� �j¯Y|u
�Ê³|Ì���½Z»��Ä]�Äq��Å�Ê·Á�|Àf�Å��Y{�Ây�]�É�f�Ì]

Ê»��f°Ë{�¿�µÂ��,dËZÆ¿��{�Á�Ã|���f¼¯�¥ÔfyY�{Â�
�Y|f]Y� ,ÃZÌ��ÄËÓ�¶Ì°�e��Y��a� ,Ã�Ze�ÉZÅ�~]� ÄrÅZÌ³
�½M��Y�dËZÆ¿��{�Á�Ã|��Ã|��®�y�ÉZÅ�~]�ÉÁZ�»

|���f�Ì] .¾ËY�¶Ì·{�Ä]�É�Y{�Z^¿Y�ÉY�]�¹�mÓ�ZÅ�~]�Ä¯
��ÅZ¯� ÊÀ »� Ä]� ¾ËY� ,|¿Â�� ®�y� |ËZ]� ¥��»� Á
�¶»Z¯�\�¯�Á��~]�Â¼¿� Ã�Á{�¶Ì¼°e�| ]��~]�dÌ¨Ì¯

d�Y� Ê³|Ì°�y� ¶¼ve .��j¯Y|u� Ä]� �Y{Â¼¿� Ä�ËZ¬»
d�¯�xË�Ze��{�ÄrÅZÌ³�µÂ��½|Ì����{�¦¸fz»�ÉZÅ
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ÄrÅZÌ³�µÂ���j¯Y|u�Ä]��f Ë���Ê»��Y�[ZÀfmY�Á�|À��
��{Y{�»�¶WYÁY�Á��Ìe��yYÁY�ÊËZ»�³��Àe)��Y��f¼¯�ÉZ»{

���Êf¿Z�� Äm�{{Y�³ (�\mÂ»� Ê³|Ì°�y� ½Z»�� �{
�Á�Ê³|Ì°�y�Ä]�¶¼ve�\�¯�¶Ì¼°e�½|Ì�z]�d���

Ê»� ½|�� ®�y� �Y� | ]� �~]� dÌ¨Ì¯{Â� .�²¿YÂÅ
� ²¿Z�Á)Huang and Song, 2013 (�Ã{�¯� ��Y�³

�®�y��~]���Âe�Ã|��|Ì·Âe�ÄrÅZÌ³�µÂ��Ä¯�|¿{Â]
Ä]� Ã|�ÊÀ »� �Â��,�~]� Â¼¿� ½Z»�� ½|�� Ê�� Z]� É�Y{

Ê»��ËY�§Y|]ZË.  
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Figure-3 Changes in normal seedling percentage and Mean Germination Time (MGT) of fresh and dried 
maize hybrid seed in development and maturity stages at 5 sowing dates. 

 Blank and filled triangle marks is normal seedling percentage of fresh and dried seeds, respectively. Blank 
and Filled quadrangle marks is MGT of fresh and dried seeds, respectively. The above and beneath line of the 
points is the standard error of four laboratory replications.        
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