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Ä»|¬»  
d�Y��� �{� Ã|¼�� cÔ°�»� �Y� Ê°Ë�|À«� �|À¤q�

(Beta vulgaris L.),�Ä¿YÂm��{�Ê´ÀÅZ¼ÅZ¿��Ê¿��{�t���
Ä���»|�Z]� Ê»�� �«Z�� {Á|v»Z¿� |��� |À¿Z»� Ê¸»YÂ�/�Ä
¶³�� Ã|ÀÅ{|À«�|À¤q,��Ê�Ìv»� �ËY��� Á� Êi�Y� ÄfzË�
�d]Â��� Á� Z»{� �� \mÂ»Ê´ÀÅZ¼ÅZ¿� �{�Ã�Y|/¿Y��ÉZÅ

ÂÌ»� ,Ã½Y�Ì»Ê³|Ì���f�Âa� Êfz�� Á�Êf¨¸¯� ,//]� Ä/��~
Ê»��Ä¿YÂm�d���� Á� ÄÌ»Z¿� ÃÂ«� |��{�Ê´¼Å� Ä¯� {Â�

Ê»� �Y�«� �ÌiZe� dve� Y�� Ê¿��|ÀÅ{��ÉZÆ·Z�� �{������
,����� Á�����6Z ¼m�������»� �~]� dÌ¿ÂË�Â�¹��Â¿

�¶ËÂve� |À«� �|À¤q�cZ¬Ì¬ve� Ä��Â»�¥��� �Y�Ê¿Y�ËY
{�\Ìe�e� Ä]� Ä¯�d�Y� Ã|�� |À«�ÉZÅ� Ä¿Zy�Z¯�t��� �

������,������Á������d�Y�Ã|��d�¯��Zf°Å�����{
�{Á|u�c|»�¾Ì¼Å�������{�YÁ�Êm�Zy��~]�dÌ¿ÂË�

� t��� �{� \Ìe�e� Ä]� � Ä¯� d�Y� Ã|�� �Â�¯������,
������Á������d�Y�Ã|��d�¯��Zf°Å�� ��c�Z^��Ä]

�\Ìe�e� Ä]� Ã|�� �¯}�ÉZÆ·Z�� �{� �´Ë{��� ,��� Á����
{Â]�Ê¿Y�ËY��~]��Y��Â�¯�d�¯��Ë��t���|��{����~]

�,±��]� Á� Ã|¿�� ¾ÌÀm� ÉY�Y{� ,|À«� �|À¤q� dÌ¨Ì¯Z]
|�Z]�Ê»�[M�Ä]� �Ë~a}Â¨¿� Á�­�Z¿� Äf�Âa��½�Á�ÃÂÌ»�

¾Ì]��� Ze����Ê «YÁ��~]�Á�¹�³�Ê¸Ì»��
�� Ze��
���Ê¸Ì»
�¹�³�Á�{Â]��ÌÌ¤f»]�Ä�{Á|u�Ê «YÁ��~]���Âf»��Â����

Ê»�¶Ì°�e� Y�� ÃÂÌ»� ¶¯� ½�Á� |��{�{|Å� ��ÉZ//Å�~]
�d/��{��«� Z]�
� -�
�»��f»�Ê¸Ì��fÆ]� Ä���»��ËY����{�

�É�eÓZ]� Ê³�]���Âa� Á� Ä�Ë�� {�°¸¼�� Á� Ã{�� Ä¿YÂm
�~]� Ä]�d^�¿ÉZÅ���Âf»���«� Z]� -�
��f»� Ê¸Ì»���~]� Á�

��Ë����«� Z]�
�-�
��f»�Ê¸Ì»��{Â¼¿�|Ì·Âe(Scott et al., 

1974)� ��{�°¸¼���]��~]� Ã�Y|¿Y�d^j»��iY���Y�³��°�
d�Y�Ã|��(Doney, 1991 )��,{ÂmÁ�¾ËY�Z]��~]�Ê³��]�

�Ä¯�,|�Z]��~]�Äf�Âa�½{Â]��Â�«��Y�Ê�Z¿�d�Y�¾°¼»
�Á�Ã{Zf§Y�ªËÂ e�Ä]�Ê¿��Ä¿YÂm�d·Zu�¾ËY��{]/^�|/�É�

nËY/{Â��Ê»�{Z��]��Ë��Ê¸Ìy�ÉZÅ�~]�Ä�dË{Á|v»�¶Ì·{
ÄrÅZÌ³�|Ì·Âe�Ä]��{Z«�ÊËY~£��ËZy}�ÉZÅ�\�ZÀ»�Á�ÉÂ«�

|Àf�Ì¿���Èf�Å� Ê¸�Y�d¼�«� Á{� ¶»Z�� |À«�|À¤q� �~]
�»¯�É�m� ZË�¾ÌÀZyÈf�Âa�Á��Êm�_�Z°Ë�a� ZË�d�Y.�

� Êm�Zy� Èf�Âa� d»Zz��_�Z°Ë�a� ��ÉZÅ�~]� �{
f»�,¦¸fz»¨�Ã|Æ���]� Y��¾ÌÀm��Y�d�Z¨u�Á�Ã{Â]�cÁZ

{�Y{�À«� �|À¤q� ÃÂÌ»�_�Z°Ë�a�///� |��ÉY�Y{//ËÓ� Ä/�Ä
Ê»�|�Z]��¶z¸zf»�d§Z]�,ÄËÓ�¾Ë�e�Ê¿Á�Ì]��Y�µÂ¸���ÉZÅ

u��ËY�§Y�\mÂ»� Ä¯� |�Z]� Ê»� ¹�¿� Ê¼Ì�¿Y�Za�Á� ºn
��Â^�� ÉY�]� �^ »� ¾Ë�e� ºÆ»� Á� Ã|�� �~]� Äf�Âa� Êf¨¸¯

� |�Z]� Ê»� ½�Ì�¯Y� Á�[M(Podlaski and Chrobak, 

1997)� ��ºÌz�� Á� Ã{��§� �YÂË{� ¶»Z�� Ê¸yY{� ÄËÓ� Á{
�ÉÁZu� É|ËY�¸°�Y� ÉZÅ� µÂ¸�� �Y� }Â¨¿� ¶]Z«� �Ì£

|�Z]� Ê»� ®¼¿� ÉZÅ� µZf�Ë�¯(Lexander, 1981)��
�Â°���ÁY�Á� Z°�ÓZqÁ��Rochalska and Orzeszko-

Rywka, 2008� ��\mÂ»� �~]� �Ì·Âa� Ä¯� |¿{Y{� ½Z�¿
{Â�� Ê»� |À«� �|À¤q� �~]� Ê¿�� Ä¿YÂm�c�|«��ËY�§Y��

� cZ¬Ì¬ve� ®]�Âq� Á� Ê°�Ó{Âa(Podlaski and 

Chrobak, 1997)��Ä¯�|¿{Y{�½Z�¿� Z]�|WYÁ��,�~]��ËZ�
�Ê¿Á�Ì]� ÄËÓ�º��Y�d¼�«� Á��µÂ¸�� �Y�¶z¸zf»�d§Z]

Ê¼Ì�¿Y�Za�ÉZÅ� �{Â��Ê»�¥~u� �~]� ��½|��­�Z¿� Z]
�Ê¿�� Ä¿YÂm� Ã|¿�Y{�Z]� {YÂ»� º��Y� d¼�«� �~]� Äf�Âa
�Ä¯�¥Z¿�|À]�wY�Â��Á�½Z�°Ë� �~]�¶°�� Ã|��¥~u
�|À�Z]� Ê»� ¾ÌÀm�¥��� Ä]�[M� {Á�Á� µZ¿Z¯� ¾Ë�f¼Æ»

|¿Â��Ê»�½ZËZ¼¿��fÆ]���,�~]�Äf�Âa�Ê¿Á�Ì]�ÄËÓ�¥~u�Z]
�Á�d§ZË��ËY�§Y� �~]� Äf�Âa���Âe�[M�[~m�c�|«

]� ¾ÌÀm� Ä]� Ê¿Z�M� Ä]� [M|��� Ê»� �~� ��cZ¬Ì¬ve
Â¯Y����ÁY Ê°�Ó{Âa� Á��(Orzeszko-Rywka and 

Podlask, 2003��¶Ì�¿Zfa� Ä¯�Ê�ËY��� �{� Ä¯� {Y{�½Z�¿
� {Á|u�­Zy�[M�É�Y|Æ´¿��� |��{���|Ë|���Àe

Ê°�y� ��Ã{�Ây� �Ì·Âa�~]� Ê¿�� Ä¿YÂm� c�|«� |�Z]



­Âa�Á��~]�Äf�Âa��ËZ��,�~]�É|À]�Äm�{��ÌiZe�Ê���]����������������������������������������������������������������������������������������  ��� 

� {Á|u� Ã{�Âz¿��Ì·Âa� �~]� Ä]�d^�¿����f�Ì]�|��{�
|�Z]� Ê»� ��Ì»� Ä¯� Ê�ËY��� �{��{� [M� É{ÂmÂ»� ½Y

�c�|«� |�Z]� �ZÌ¿� {�Â»� |u� �Y� �e� {ZË��d�¯��Ìv»
�{Á|u�Ã{�Ây��Ì·Âa��~]�Ê¿��Ä¿YÂm����f�Ì]�|��{�

|�Z]�Ê»� Ã{�Âz¿��Ì·Âa� �~]� �Y� ��¹|���ËY���¾ËY� �{
�~§ZÀ»� ½|�� �a� ªË��� �Y� ½�Ì�¯Y� Ä]� Ê��f�{� dÌ¸]Z«
�½|»M�¾ÌËZa�¶»Z��¾Ë�e�ºÆ»� 6ÓZ¼fuY�[M�Z]��~]�Äf�Âa

Ä¿YÂm�c�|«�Ê»�Ê¿��|�Z](Lexander, 1981)���É�Â��Ä]
�Á� Ã{Â]� {ZË�� ~§ZÀ»� ¾ËY� Ã{�Âz¿� �Ì·Âa� �~]� �{� Ä¯
�{ZnËY�½�Ì�¯Y�¶]Z¬»��{�}Â¨¿�¶]Z«��Ì£�Á�ºÌz��Ã�YÂË{

{Â��Ê»���ÁYÂ°Ìq��984�Chikuo,����Ì·Âa�Ä¯�{Y{�½Z�¿
�o�Z«�Ä]�Ê³{Â·M�½Y�Ì»��ÅZ¯�\mÂ»�|À«��|À¤q��~]

� ÊËZÅ�Colletotrichum dematium f. spinaciae�Á�
Alternaria sp.��� Ä¯�Y�� �~]�®ÅÔ¯� Á� Äf�Âa� �f�Ì]
|¿�Z��Ê»�Ã{Â·M,�Ê·Á�{Â��Ê»��]��ÉY��É�Z¼Ì]�¶»YÂ�

Ã{�¯�}Â¨¿�¾ÌÀm�¶yY{�Ä]�Ä¯�Êq�Z«��Phoma sp.���Á
,|À¯�Ê»� Ã{Â·M� Y��¾ÌÀm{�Y|¿�É�Ìi6Ze�.�É�Â�� ½Z¼Å�

�ºÆ»�¥Y|ÅY��Y�Ê°Ë��~]�dÌ¨Ì¯��ËY�§Y�|���¯}�Ä¯
Z¬Ì¬ve�Ä��Â»��~]� Z]�½YÂf]� Ze�|�Z]�Ê»�|À«� �|À¤q�c

{�¯�d]Z«��Êm�Zy� ��Äf�Âa��ËZ�� ,�~]�É|À]� Äm�{
��ËY�§Y� ÉY�]� Ê�Z�Y� �Á�� Ä�� É�Ì³�­Âa� Á� �~]

|�Z]� Ê»� �~]� dÌ¨Ì¯� �� ,Y~·��Y� ®Ë�Å� �Ìi6Ze� Ê���]
�]�ÉZÅ��Á��~]�dÌ¨Ì¯��ËY�§Y�dÌ¼ÅY��Y|À«��|À¤q�

|�Z]�Ê»��Y{��Ây�]�ÉY�Ã�ËÁ�  
  

�Á�{YÂ»��Á�ZÅ  
ËY��{��~]�Äf�Âa��ËZ��,�~]�Ã�Y|¿Y��ÌiZe�ªÌ¬ve�¾

��Ì·Âa� ��Ê¿�� Ä¿YÂm�dÌ¨Ì¯� �{�­Âa� �~]�¥~u� Á
»� �~]Â|��Ä ·Z�»��ËZ»�M� Ä�� �{�|À«� �|À¤q� ¹��Â¿��

�{� ZÅ� �ËZ»�M� µZ�������� Ác|»� Ä]� Á{���{� µZ�
|À«��|À¤q��~]�ÄÌÆe�Á�sÔ�Y�cZ¬Ì¬ve�Ä��Â»�Y�mY�Ä]�

|»M� �{� �»Z¯� ­Â¸]� s��� \·Z«� �{� ZÅ� �ËZ»�M�¶
��{�Ê§{Z�e���Y�Ã{Z¨f�Y� Z]��Y�°e�������~]�¹�³�Â¸Ì¯

»�º«�Â¹��Â¿�µZ��É|Ì·Âe�­Á|³�����|��¹Zn¿Y����{
,µÁY� �ËZ»�M � Ã{Âe� �ZÆq� Ä]� �~]����Ê»�³� Â¸Ì¯�

|��ºÌ�¬e���¾ËY��Y�®Ë��Å��Y�Ã{Z¨f�Y�Z]��~]�ÉZÅ�Ã{Âe
�Ä]��~]�É|À]�Äm�{�ÃZ´f�{��Ã{Âe���
� -�
�,��
�-��,

�-�
�� ,�
� -�� ,� -�
�� ÉÓZ]� Á�
��ºÌ�¬e� �f»� Ê¸Ì»�
|�����Ë��Ã�Y|¿Y�ÉZÅ��~]��
�|Ë{�³�¥~u��f»�Ê¸Ì»���

�¦¸fz»�ÉZÅ� Ã�Y|¿Y� �Y�®Ë� �Å� �Y� ,¹Á{��ËZ»�M� �{
� �~]���
� -�
�,��
�-�� ,�-�
�� ,�
� -�� ,� -�
��Á
�ÉÓZ]�
��f»�Ê¸Ì»���|��Äf§�³�Ä¿Â¼¿�lÀa���Y�®Ë��Å�

½Y�Ì»� Ä]� ZÅ� Ä¿Â¼¿���|�¿��Ì·Âa�� ,��� ,��� ,���Á����
|¿|�� Ã{Y{� �Ì·Âa� |��{� ���Y� �a� �Â�À»� ¾ËY� ÉY�]

��Ì·Âa� ÃZ´f�{� ¶yY{� �~]� ,Ä¿Â¼¿� ÄÌ·ÁY� ½�Á� ¾ÌÌ e
�­Zy�½�Á�Á��~]�½�Á�,�~]�kÁ�y��Y��a�,|��ÄfzË�

|��¾Ë�Âe��Ì·Âa��Y�¶�Zu����~]�½�Á��ÅZ¯�|��{
�|��Ä^�Zv»�Ä¿Â¼¿�ÄÌ·ÁY�½�Á�Ä]�d^�¿��Ì·Âa��Z]��Å��{

|Ë{�³�¶�Zu���¿�{�Â»�sÂ���Ze� ��¹Â���ËZ»�M��{
��Y�®Ë��Å��Y���½Y�Ì»�Ä]�Ã|��{ZnËY��Z¼Ìe���,���,���,

���,���Á����Z]�®^��Á�­Âa��~]�,ÄÌ·ÁY�½�Á�|��{�
�Z]� Ã|ÀÀ¯� Y|m� Á� Ê¸¬i� Ã|ÀÀ¯� Y|m� ÃZ´f�{� �Y� Ã{Z¨f�Y

� YÂÅ� ½ZË�m��ÂeY�b�� �ËY� ÄfËÁY�³� �|�� Y|m� ��Ä�� �{
� Ã|�� �¯}� �ËZ»�M¦¸fz»� cZ¬^�� Ê¿�Á� \Ì¯�e�

�Ã�Y|¿Y�~]�Á�,�Ä¿YÂm�Á�Ê°Ì¿Z°»�ÄÌ»Z¿�ÃÂ«�,�~]��Y�Å�½
|¿|��¾ÌÌ e� ZÅ� �Z¼Ìe� �Y�®Ë��Å� {�Y|¿Zf�Y�Ê¿�� ��ÉY�]

Ä]�{�Y|¿Zf�Y�Ê¿��Ä¿YÂm�Á�Ê°Ì¿Z°»�ÄÌ»Z¿�ÃÂ«�¾ÌÌ e���Â�
� �Y�°e� �ZÆq�Ê§{Z�e� 0Ô»Z¯����ÃZ´f�{� Z]� �~]�ÊËZe�

|��[Zzf¿Y�º�¬»����~]�Ê°Ì¿Z°»�ÄÌ»Z¿�ÃÂ«�¾ÌÌ e�ÉY�]
{� Á� Äf�°���°q� Z]� ZÅ��¤»� ÉÁZu� ÉZÅ� �~]� |��
|��Ä^�Zv»�²¿��|Ì¨�����Z�Y��]�{�Y|¿Zf�Y�Ê¿��Ä¿YÂm

� ¶¼ ·Y�Âf�{ISTA�������|�� ¹Zn¿Y� ��{� ZÅ� Ä¿Â¼¿
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hv]�Á�lËZf¿  
�Ê¿�� Ä¿YÂm� Á� �~]� �Y�Å�½�Á� �]� �~]� Ã�Y|¿Y� �ÌiZe

{�Y|¿Zf�Y  
� {Y{� ½Z�¿� lËZf¿�Ê¿�� Ä¿YÂm� Á� �~]� �Y�Å� ½�Á� Ä¯

�ÊÀ »� ¥ÔfyY� ºÅ� Z]� �~]� ¦¸fz»� cZ¬^�� {�Y|¿Zf�Y
�Ê¸Ì�f�»�Á�{�³�µZ]�£�Ã�Y|¿Y��ËY�§Y�Z]�Á�|Àf�Y{�É�Y{

� Á� �~]� �Y�Å� ½�Á� {�Y|¿Zf�Y� Ê¿�� Ä¿YÂm��ËY�§Y
d§ZË��µÁ|m����  
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Table 1. Analyze of variance�the effects of seed size on 1000 seed weight (g) and germination (%) 
Ê¸Ì�f�»�µZ]�£��~]�Ã�Y|¿Y 

Rectangle sieve 
cY�ÌÌ¤e��]ZÀ»s.o.v. �É{Y�M�Äm�{df  �½�Á��Y�Å�~]  {�Y|¿Zf�Y�Ê¿��Ä¿YÂm 

 �Y�°e�Rep.  3 0.33 4.23 
�{�³��~]�Ã�Y|¿YSeed size� 3 111.33�� 282.33�� 
�Z�yError� 9 0.04 2.40 

Total ¶¯  15 23.00 57.43 

�ÉÓZ]�
�  
Above 3.5 

(CV) cY�ÌÌ¤e�\Ë��    
 �Y�°e�Rep.  3 0.07 3.00 

�{�³��~]�Ã�Y|¿YSeed size� 4 97.50�� 797.00�� 
�Z�yError� 12 0.04 4.32 

Total ¶¯  19 20.58 170.95 

�ÉÓZ]��
� 
Above 3.25 

    
 �Y�°e�Rep.  3 0.04 3.50 

�{�³��~]�Ã�Y|¿YSeed size� 5 89.80�� 593.38�� 

�Z�yError� 15 0.04 6.62 
Total ¶¯  23 19.52 133.74 

�ÉÓZ]�  
Above 3 

(CV) cY�ÌÌ¤e�\Ë��    
 �Y�°e�Rep.  3 0.01 2.90 

�{�³��~]�Ã�Y|¿YSeed size� 5 69.80�� 404.80�� 
�Z�yError� 15 0.02 9.15 

Total ¶¯  23 15.22 94.35 

ÉÓZ]�
�  
Above 2.5 

(CV) cY�ÌÌ¤e�\Ë��    
 �Y�°e�Rep.  3 0.03 0.60 

�{�³��~]�Ã�Y|¿YSeed size� 5 49.40�� 295.20�� 
�Z�yError� 15 0.02 5.15 

Total ¶¯  23 10.78 67.61 

ÉÓZ]��
��  
Above 2.25 

(CV) cY�ÌÌ¤e�\Ë��    

���Á���ÊÀ »�\Ìe�e�Ä]�sÂ����{��Y{µZ¼fuY����Á��|��{��  

  
»��~]��Y�Å�½�ÁÂ�¾Ì]�|À«��|À¤q�¹��Â¿��
��Ze����

{Â]� �ÌÌ¤f»� ¹�³�� µÁ|m�� ���\Ë��� ½{Â]� Ê�y� �Ì£
�{Z ]Y� �{� �~]� Ã�Y|¿Y� ¶Ì·{� Ä]� �~]� �Y�Å� ½�Á� �ËY�§Y

|�Z]�Ê»�Ê¼nu��Ä¯�{Y{�½Z�¿�lËZf¿�Ê¸Ì»�®Ë��ÅZ¯�

��f»Ã�Y|¿Y�\mÂ»�\Ìe�e�Ä]�Ê¸Ì�f�»�ZË�Á�{�³�µZ]�£�
��ÅZ¯�
��Á���
�|���~]��Y�Å�½�Á�¹�³�� ���ËY�§Y

� Ze� �~]� �Y�Å�½�Á��Ê¿�� Ä¿YÂm��ËY�§Y�\mÂ»�¹�³��
��Y��Ì]��~]��Y�Å�½�Á��ËY�§Y�Ê·Á�|��{�Y|¿Zf�Y���
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�½|�� dz�� Á� [M� Á� ½�Ì�¯Y� µZ¬f¿Y� ¹|�� ,Ê¿�
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��ËY��� �ÌiZe� dve� �f�Ì]� ¾ÌÀm� |��� ,�~]� ¶Ì°�e

{Â��Ê»� {Á|v»�Á� Äf§�³� �Y�«�Ê�Ìv»� ��Ä¯�Ê·Zu� �{
� Ä»Y{Y� _�Z°Ë�a� |��� |]ZË� Ê»�cZ^Ì¯�e� �ËY�§Y� Á

��~]� Äf�Âa� �{� ÓÂ¼ »� Ä¯� Ê¿�� Ä¿YÂm� Ã|ÀÀ¯�d ¿Z¼»
�{{�´Ì»� ÄÌ»Z¿� ÃÂ«�|Ë|���ÅZ¯�\mÂ»�|¿�Y{� �¯�¼e

�Wood,1987���Y½Y�Z°¼Å� Á� cZ°��(Scott et al., 

1974)��Ä¯�|¿{Y{�½Z�¿�¾Ì]½�ÁÁ�ÃÂÌ»��½�Á�Ê «YÁ��~]�
{�Y{�{ÂmÁ�Êf^j»�Ê´f�^¼ÅÁ���Y��~]�Ã�Y|¿Y��ËY�§Y�Z]�

�
�� Ä]��
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Fig. 1. Correlation between 1000 seed weight and germination of different seed size 
  

µÁ|m��-���]��~]�Ã�Y|¿Y��ÌiZe��~]��Y�Å�½�Á�¹�³�  
Table 2. Effects of seed size on 1000 seed weight (g) 

    �Ê¸Ì�f�»�µZ]�£��f»�Ê¸Ì»� Rectangle sieve  
    �ÉÓZ]�
�  �ÉÓZ]��
�  �ÉÓZ]�  ÉÓZ]�
�  ÉÓZ]��
� 

    Above 3.5 Above 3.25 Above 3 Above 2.5 Above 2.25 

Above 5.5 �ÉÓZ]�
� 27 22.98 20 17.5 16.1 

Above 5 �ÉÓZ]� 20.32 18.55 17.39 16.31 14.8 

Above 4.5 �ÉÓZ]�
� 17.26 15.1 13.93 13.04 11.6 

Above 4 ÉÓZ]� 14.13 12.4 11.3 9.13 10.53 

Above 3.5 �ÉÓZ]�
�  10.18 8.94 8.63 8 

{�³�µZ]�£ 

Round 
sieve  

Above 3 ÉÓZ]�   8.51 7.71 7.18 
 LSD 0.05 0.301 0.324 0.303 0.1875 0.226  
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µÁ|m��-��{�Y|¿Zf�Y�Ê¿��Ä¿YÂm��]��~]�Ã�Y|¿Y��ÌiZe���  
Table 3. Effects of seed size on germination (%)  

    �Ê¸Ì�f�»�µZ]�£��f»�Ê¸Ì»� Rectangle sieve  
    �ÉÓZ]�
�  �ÉÓZ]��
�  �ÉÓZ]�  ÉÓZ]�
�  ÉÓZ]��
� 
    Above 3.5 Above 3.25 Above 3 Above 2.5 Above 2.25 

Above 5.5 
�ÉÓZ]�
� 

83 91 88 86 82 

Above 5 �ÉÓZ]� 86 83 91 88 80 

Above 4.5 
�ÉÓZ]�
� 

75 84 84 79 78 

Above 4 
ÉÓZ]� 

67 67 79 76 78 

Above 3.5 
�ÉÓZ]�
� 

 56 64 66 65 

{�³�µZ]�£ 
Round 
sieve  

Above 3 ÉÓZ]�   63 64 62 
 LSD 0.05 2.48 3.2 3.88 4.56 3.42  
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Fig. 2. Effects of seed polishing rate on 1000 seed weight of different seed size 
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��iY� �{�¾ÌÀm� ½|Ë{�\Ì�M�¾ÌÀm�ÉÁZu�ÉZÅ�~]�Ê¿�
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{� ÉZÅ�~]� ÉÓZ]� Ã�Y|¿Y� Z]�d���
����Âe� �f»� Ê¸Ì»�
|Ë{� {�³�µZ]�£� �� Ä¯� {Y{�½Z�¿�lËZf¿�c|���ËY�§Y� Z]

� Á��Ì·Âa� �Y��Ì]�¥~u��� ,�~]� Äf�Âa� ½�Á��|��{
��Ì£� ÉZÅ� Ä¿YÂm� |��{� Á� �~]� Ä�Z¯� �Y� ¾ÌÀm� kÁ�y

|]ZË�Ê»��ËY�§Y�É{Z���  
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Table 4. Analyze of variance�the effects of seed size and seed polishing on 1000 seed weight (g) and 
germination (%) 

�Ê°Ì¿Z°»�ÄÌ»Z¿�ÃÂ«��� Mecanical Germination  ¿YÂm{�Y|¿Zf�Y�Ê¿��Ä���� Germination 
cY�ÌÌ¤e��]ZÀ» 

s.o.v. 

�Äm�{
É{Y�M 

df 3.25 -3.5  3.5-4  4-4.5  4.5-5  5-5.5  ÉÓZ] 5.5  3.25 -
3.5  3.5-4  4-4.5  4.5-5  5-5.5  ÉÓZ] 

5.5  
�Y�°e�Rep. 3 9.3 3.7 12.0 47.7 20.7 1.0 43.3 8.0 13.0 4.7 20.7 1.3 

�~]�Äf�Âa��ËZ��½Y�Ì»�Polish 4 106.0�� 71.3�� 33.3 29.3 17.3 14.8 625�� 540�� 926�� 914�� 443�� 1172�� 
�Z�yError 12 5.3 5.1 17.3 14.4 20.8 12.4 59.2 9.3 13.3 13.5 13.8 14.3 

Total ¶¯ 19 27.2 18.8 19.8 22.8 20.1 11.1 175.8 120.8 205.6 201.8 105.3 256.1 
(CV) cY�ÌÌ¤e�\Ë��              

���Á���ÊÀ »�\Ìe�e�Ä]�sÂ����{��Y{¼fuY�µZ���Á��|��{��  
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Table 5. Effects of�jointly seed polishing and seed size on mechanical and standard germination (%) 
�Ê°Ì¿Z°»�ÄÌ»Z¿�ÃÂ«�����~]�¦¸fz»�ÉZÅ�Ã�Y|¿Y���f»�Ê¸Ì»�  

mechanical germination (%) of different seed size 
 �Ê¿��Ä¿YÂm�{�Y|¿Zf�Y������~]�¦¸fz»�ÉZÅ�Ã�Y|¿Y���f»�Ê¸Ì»�  

standard germination(%) of different seed size  
��
�-�
�  �
�-�  �-�
�  �
�-�  �-�
�  ÉÓZ] �
�   ��
�-�
�  �
�-�  �-�
�  �
�-�  �-�
�  ÉÓZ] �
�  

 
Seed polish 
rate (% of 

initial 
weight) 

�Ì·Âa 
��{�½�Á�|��

ÄÌ·ÁY�  
3.25-3.5 3.5-4 4-4.5 4.5-5 5-5.5 Above 5.5  

3.25-3.5 3.5-4 4-4.5 4.5-5 5-5.5 Above 
5.5 

 �Ì·Âa�Y�¶^« 70 79 89 92 89 94  67 74 83 88 87 94 
10.5 �
��  81 87 89 91 90 93  75 83 86 88 86 90 
22.1 �
��  80 88 90 91 85 95  66 77 81 81 72 86 
31 �� 81 89 86 86 86 92  58 61 63 65 68 64 

33.8 �
��  83 89 83 87 88 90  42 55 51 54 64 55 
 LSD 0.05 3.6 3.5 6.4 5.8 7.0 5.4  11.9 4.7 5.6 5.7 5.7 5.7 
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{�Y|¿Zf�Y�Ê¿��  
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Table 6. Analyze of variance of  the MS of different empty seed separating rate by air from different seed 
size on 1000 seed weight (g) 

cZ ]�»�¾Ì´¿ZÌ» �~]�¦¸fz»�ÉZÅ�Ã�Y|¿Y��~]��Y�Å�½�Á  
MS 1000 seed weight (g)�different seed size  cY�ÌÌ¤e��]ZÀ» 

s.o.v. 

�Äm�{
MÉ{Y�  

df 3.25-3.5 3.5-4 4-4.5 4.5-5 5-5.5 ÉÓZ] 5.5 

�Y�°e�Rep. 3 0.03 0.06 0.04 0.01 0.08 0.13 

�½Y�Ì»É�Ì³�­ÂaEmpty seed separating by air 5 0.45** 0.32** 0.34** 0.27** 0.70** 0.91** 

�Z�yError 15 0.01 0.04 0.01 0.03 0.07 0.17 

Total ¶¯ 23 0.11 0.10 0.09 0.08 0.21 0.32 

[Â£�»��~] 

Filled seed 
  

(CV) cY�ÌÌ¤e�\Ë��        

�Y�°e�Rep. 3 0.04 0.06 0.09 0.13 0.30 0.04 

�½Y�Ì»É�Ì³�­ÂaEmpty seed separating by air 4 1.93** 1.78** 1.60** 1.88** 2.53** 5.33** 

�Z�yError 12 0.03 0.03 0.02 0.06 0.28 0.08 

Total ¶¯ 19 0.43 0.40 0.36 0.45 0.75 1.18 

cZ ËZ� 

Empty seed  

(CV) cY�ÌÌ¤e�\Ë��        

���Á���ÊÀ »�\Ìe�e�Ä]�sÂ����{��Y{µZ¼fuY����Á��|��{��  
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Table 7. Analyze of variance�of the MS different empty seed separation rate from different seed size on 
germination (%) 

»�¾Ì´¿ZÌ»cZ ]� �~]�¦¸fz»�ÉZÅ�Ã�Y|¿Y{�Y|¿Zf�Y�Ê¿��Ä¿YÂm  
MS 1000 seed weight (g)�different seed size  cY�ÌÌ¤e��]ZÀ» 

s.o.v. 

�Äm�{
É{Y�M 

df 3.25-3.5 3.5-4 4-4.5 4.5-5 5-5.5 ÉÓZ] 5.5 

�Y�°e�Rep. 3 32.3 1.9 6.1 21.7 38.0 5.2 

�½Y�Ì»É�Ì³�­Âa Empty seed separating by air 5 173** 219** 99** 14.8 37.4 6.2 

�Z�yError 15 40.5 15.1 44.3 22.6 17.2 24.7 

Total ¶¯ 23 68.4 57.7 51.3 20.8 24.3 18.1 

[Â£�»��~] 

Filled seed 
  

(CV) cY�ÌÌ¤e�\Ë��        

�Y�°e�Rep. 3 10.0 16.2 2.9 5.0 62.0 28.0 

�½Y�Ì»É�Ì³�­Âa Empty seed separating by air 4 641** 647** 209** 83** 191** 133* 

�Z�yError 12 59.0 39.8 18.5 17.0 34.9 29.2 

Total ¶¯ 19 173.8 164.0 56.2 29.0 72.2 50.9 

cZ ËZ� 

Empty 
seed  

(CV) cY�ÌÌ¤e�\Ë��        

  
�µÁ|m�-É�Ì³�­Âa�¦¸fz»��Ë{Z¬»��ÌiZe ­Âa�Á�[Â£�»��~]��~]��Y�Å�½�Á��] 

Table 8. Effects of diffetent amount of empty seed separation on 1000 seed weight of good and rubish seed 
��~]�Ã�Y|¿Y�{�³�µZ]�£��f»�Ê¸Ì»��Seed size (mm) amount of 

empty seed 
separation 

�¥~u�|��{
�­Âa��Z]��~]
É�Ì³ 

3.25 -3.5 3.5-4 4-4.5 4.5-5 5-5.5 ÉÓZ] 5.5 

 Good seed[Â£�»��~]�  
0 � 6.4 8.5 9.6 11.9 14.7 20 

10.3 �
��  6.7 8.9 9.9 12.1 14.9 21.2 

20.5 �
��  6.8 9 10 12.2 15.1 21.2 

30.4 �
��  7 9.1 10.2 12.3 15.3 21.2 

40.8 �
��  7.2 9.2 10.3 12.5 15.6 21.1 

50.7 �
��  7.3 9.3 10.4 12.6 15.8 21.1 

 LSD 
0.05 

0.18 0.29 0.16 0.27 0.40 0.62 

  Rubish seed ]Ä¸�Zu�cZ ËZ���~    

10.3 �
��  4.7 7 7.9 10.2 12.6 16.5 

20.5 �
��  5.2 7.5 8.3 10.6 13.1 17.2 

30.4 �
��  5.6 7.9 8.7 11.1 13.6 18 

40.8 �
��  6 8.3 9.1 11.5 14.1 18.7 

50.7 �
��  6.5 8.7 9.5 11.9 14.6 19.4 

 LSD 0.05  0.26 0.28 0.21 0.38 0.82 0.44 

 

�ÊÀÌ´q��������Z]�ªÌ¬ve�®Ë��{���{�Ê¿Y�ËY�º«��
�|Ì·Âe�µZu�Ä¯�{Y{�½Z�¿É�Ì³�­Âa��ËY�§Y�\mÂ»�

Ê°Ì¿Z°»� ÄÌ»Z¿� ÃÂ«Á�� {�Y|¿Zf�Y� Ê¿�� Ä¿YÂm�|�� ���Ìi6Ze
��f�Ì]� Ê°Ì¿Z°»� ÄÌ»Z¿� ÃÂ«� �]� É�Ì³� ­Âa� d^j»

{Â]��µÁ|m���Á������  

�~]��Y�É�Ì³�­Âa�¾ÌÀr¼Å��É�f�Ì]��Ìi6Ze��Ë��ÉZÅ
»� ÄÌ»Z¿� ÃÂ«��ËY�§Y� �]�{�Y|¿Zf�Y�Ê¿�� Ä¿YÂm�Á�Ê°Ì¿Z°

d�Y~³� �]//¯�É�Â��Ä//ÄÌ³�­Âa�//�ÉZÅ��~]��Y�É�
�\Ìe�e� Ä]�d��{�Á� �Ë����Á�����{�/�Ê¿�� Ä¿YÂm�|

Y��{�Y|¿Zf�Y�{Y{��ËY�§Y��  
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�µÁ|m�-É�Ì³�­Âa�¦¸fz»��Ë{Z¬»��ÌiZe�¾Ì´¿ZÌ»�Ä�ËZ¬»�  ­Âa�Á�[Â£�»��~]�{�Y|¿Zf�Y�ÄÌ»Z¿�ÃÂ«��] 
Table 9. Mean comparison of the effects of different amount of air separation on standard germination (%) of 

good seed and rubish 
��~]�Ã�Y|¿Y�{�³�µZ]�£��f»�Ê¸Ì»��Seed size (mm) amount of 

empty seed 
separation 

�¥~u�|��{
�­Âa��Z]��~]
É�Ì³ 

3.25 -3.5 3.5-4 4-4.5 4.5-5 5-5.5 ÓZ]É  5.5 

 Good seed[Â£�»��~]�  
0 � 67 72 79 88 87 94 

10.3 �
��  76 85 90 93 84 95 

20.5 �
��  76 85 92 90 86 94 
30.4 �
��  79 92 92 89 86 92 
40.8 �
��  86 88 90 90 90 92 
50.7 �
��  83 93 88 91 92 92 

 LSD 0.05 9.60 5.85 10.03 7.17 6.25 7.48 
  Rubish seed ~]Ä¸�Zu�cZ ËZ���    

10.3 �
��  43 56 65 78 72 81 
20.5 �
��  45 71 74 80 75 80 
30.4 �
��  53 85 81 83 80 86 
40.8 �
��  68 82 82 87 90 91 
50.7 �
��  71 86 81 90 87 92 

 LSD 0.05  11.84 9.73 6.63 6.35 9.10 8.32 

  
�µÁ|m��-cZ ]�»�¾Ì´¿ZÌ»��¿ZË�YÁ�ÄË�ne� �MS���Ìi6Ze�É�Ì³�­Âa��]��~]�¦¸fz»�ÉZÅ�Ã�Y|¿Y��Y�Ê°Ì¿Z°»�ÄÌ»Z¿�ÃÂ«Á��Ê¿��Ä¿YÂm�

{�Y|¿Zf�Y 
Table 10. Analyze of variance�of the MS �of different empty seed separation rate from different seed size on 

mechanical and standard germination (%) 
Ê°Ì¿Z°»�ÄÌ»Z¿�ÃÂ«   Mechanical germination (%)  {�Y|¿Zf�Y�Ê¿��Ä¿YÂm�  Standard germination (%)  

��cY�ÌÌ¤e��]ZÀ»S.O.V. 
�Äm�{

Y�MÉ{ 
DF. 

¶^«��Y�­Âa�É�Ì³  
Before empty seed 

separation 

| ]��Y�­Âa�É�Ì³  
 After empty seed 

separation 

¶^«��Y�­Âa�É�Ì³  
Before empty seed 

separation 

| ]��Y�­Âa�É�Ì³  
 After empty seed 

separation 
�Y�°e��Rep. 8 309 74 485 256 

Ã�Y|¿Y��~]  Sedd size (mm)  6 2881** 214** 3062** 941** 

Z�y  Error  48 13 13 38 23 

 
�µÁ|m��-�¾Ì´¿ZÌ»�Ä�ËZ¬»���Ìi6ZeÉ�Ì³�­Âa��]��~]�¦¸fz»�ÉZÅ�Ã�Y|¿Y��Y�Ê°Ì¿Z°»�ÄÌ»Z¿�ÃÂ«Á�{�Y|¿Zf�Y�Ê¿��Ä¿YÂm� 

Table 11. Mean comparison of different empty seed separation rate from different seed size on mechanical 
and standard germination (%) 

Ê°Ì¿Z°»�ÄÌ»Z¿�ÃÂ«   Mechanical germination (%)  {�Y|¿Zf�Y�Ê¿��Ä¿YÂm�  Standard germination (%)  

�~]�Ã�Y|¿Y� �f»�Ê¸Ì»�  
Seed size (mm) 

�­Âa��Y�¶^«
É�Ì³ 

Before 
empty seed 
separation 

É�Ì³�­Âa��Y�| ] 
After empty 

seed separation 

¥ÔfyY 
Difference 

É�Ì³�­Âa��Y�¶^« 
Before empty 

seed separation 

É�Ì³�­Âa��Y�| ] 
After empty seed 

separation 

¥ÔfyY 
Difference 

Over 
4.5 

�ÉÓZ]�
�  89 94 5 73 86 13 

4-4.5 �- ��
�  90 93 3 73 83 10 

3.75-4 ��
�� - ��  84 92 8 65 81 16 

3.5-3.75 �
�� - ���
�  80 91 11 63 80 17 

3.25-3.5 ��
�� - ��
�  74 91 17 56 77 21 

3-3.25 �- ���
�  63 86 23 43 71 28 

2.5-3 �
�� - ��  40 80 40 22 56 34 

LSD 0.05 3 3  6 5  
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