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ABSTRACT 

Chonthariya�Mueankaew 2022:�Rice kernel Elongation Ratio after Cooking in F3 Popolation 

of the Cross between Pathumthani 1 and Paw hsan hmwe.��%DFKHORUuV�VSHFLDO�SUREOHP�LQ�

Agricultural Science, Department of Agronomy.  Special problem advisor: Weerachai 

Matthayatthawon, Ph.D.����pages. 

Rice kernel elongation ratio after cooking is cooking quality. It is specific rice varieties. 

The objective of this experiment was to evaluate kernel elongation ratio after cooking in F3 seeds 

of a cross between Pathumthani 1 and Paw hsan hmwe. Pathumthani 1 rice variety was 

characterized as non-glutinous rice, long grain, high yielding and quality after cooking as soft-

sticky and fragrant. Moreover, Paw hsan hmwe rice variety was Burmese fragrant rice. It was 

characterized as soft, fragrant, short grains, but after cooking as kernel elongation ratio 3 times 

longer than their original size. The F2 population and their parents were planted. Seeds of F3 lines 

were harvested. After that, they were evaluated elongation ratio after cooking.�The results showed 

that elongation ratio after cooking of F3 lines seeds was segregated with a normal distribution. The 

line with the highest mean value in this population was as 1.61. It was higher than Pathumthani 1 

and Paw hsan hmwe which were elongation ratio after cooking 1.37 and 1.55 respectively. This�

was showed that the kernel elongation ratio after cooking of F3 lines seeds were quantitative trait 

and might be controlled by multiple genes. As a result, the mean value of elongation ratio after 

cooking each line was not equal. 

  �������___��___��___ 

��������6WXGHQWuV�VLJQDWXUH �����������        Special Problem $GYLVRUuV�VLJQDWXUH 

Chonthariya 3      4    2565



 
 

�·��·�¦¦¤�¦³�µ« 

 

�°�°�¡¦³�»��°��¦�ª¸¦�´¥�¤�́¥­́�r�µª¦�°µ�µ¦¥r�̧É�¦¹�¬µ�́�®µ¡·Á«¬��̧É�¦»�µ�nª¥Ä®o

� ÎµÂ�³�Îµ�Ä®o� Îµ�¦¹�¬µ��nª¥Á® º̈°��́�oµ��µ¦�Îµ�́�®µ¡·Á«¬��oµ��µ¦Á¦̧¥���µ¦�Îµ�µ���µ¦Â�oÅ�

�́�®µ�nµ��Ç��̧É¤̧Á�oµ¤µ¦³®ªnµ��µ¦�Îµ�µ¦ª·�¥́�̧Ê �Â¨³Â�oÅ��́�®µ¡·Á«¬���́�̧Ê��Á­¦È�­¤�¼¦�r 

�°�°�¡¦³�»�£µ�ª·�µ�̧ÉÄ®o­�µ��̧É�ª­́�»Â¨³°»��¦�r�nµ��Ç�Ä��µ¦�Îµ�µ¦ª·�¥́�°��́�®µ

¡·Á«¬ 

�°�°��»�Á¡ºÉ°�Ç�̧É�°¥�nª¥Á® º̈°�Â¨³�°¥Á�È ��Îµ¨�́Ä�Ä®oÁ­¤°¤µ 

Â¨³�oµ¥�̧É­»��oµ¡Á�oµ�°�°��»��¦°��¦́ª�̧É�°¥�nª¥Á® º̈°Ä��»��Ç�­·É��°̧��´Ê�Ä®o� Îµ�¦¹�¬µ

Â¨³Ä®o�Îµ¨�́Ä�Ä��µ¦�Îµª·�¥́Â¨³�µ¦«¹�¬µ¤µ�¨°�����ÎµÄ®o�oµ¡Á�oµ¤̧�Îµ¨�́Ä��Å¤n�o°Â�oÂ¨³¤̧

�ªµ¤­»����Îµª·�¥́�¦́Ê ��̧Ê­ÎµÁ¦È� 

���¦·�µ�Á®¤º°�Â�oª 

¤̧�µ�¤�ŚŝŞŝ 

 

  

 



���� ��1� 

­µ¦�´� 
 

 ®�oµ 

 

­µ¦��́  �1� 

­µ¦��́�µ¦µ�  �2� 

­µ¦��́£µ¡ ���3� 

�Îµ�Îµ 1 

ª�́�»�¦³­��r 2 

�µ¦�¦ª�Á°�­µ¦ 3 

°»��¦�rÂ¨³ª·�̧�µ¦ 8 

 °»��¦�r � 

 ª·�̧�µ¦ � 

­�µ��̧ÉÂ¨³¦³¥³Áª¨µ�µ¦�Îµª·�¥́ �� 

�¨Â¨³ª·�µ¦�r �� 

­¦»� �� 

Á°�­µ¦Â¨³­·É�°oµ�°·� �� 

£µ���ª� �� 

�¦³ª�́·�µ¦«¹�¬µÂ¨³�µ¦�Îµ�µ� �� 
 

 



���� ��2� 

­µ¦�´��µ¦µ� 

 

�µ¦µ��¸É ®�oµ 
 

� �nµÁ�¨̧É¥�°��ªµ¤¥µªÁ¤¨È��oµª��n°��o¤��®¨�́�o¤�Â¨³ Elongation �� 

 

  

 

�µ¦µ���ª��¸É 

 

� �nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation �� 

 

 



  
 

��� 

­µ¦�´�£µ¡ 

 

£µ¡�¸É ®�oµ 

� Á�¦̧¥¤�·� � 

� �µ¦Á¡µ³Á¤¨È������������������������������������������������������������������������������������������������������������������ 

� � ¼̈��oµª¨����¦³�µ�� ¼̈��oµª  

� �µ¦�¼Â¨¦́�¬µ�o��oµª�����Ä­n�»q ¥�̧É�­¤Â¨oª¨�Ä��o��oµª������̧�¡n�­µ¦�Îµ��́«�́¦¼¡º���� 

 Ä®o�´Éª�¦· Áª��o��oµª 

� ¨�́¬�³¦ª��oµªÄ��¦³�µ�¦ ¼̈��´Éª�̧É�ś �� 

� �ÎµÁ¤¨È��oµªÁ�oµÁ�¦ºÉ°�°� 

� �µ¦Á�¦̧¥¤Á¤¨È��oµª�����Â�³Á� º̈°�®» o¤Á¤¨È���hall�������¼�Á� º̈°�®» o¤�¨��pericarp� �� 

� ª�́�ªµ¤¥µªÁ¤¨È��n°��o¤  

� �µ¦��­°�°�́¦µ�µ¦¥º��ª́�°�Á¤¨È�®¨�́®»�­»�������ÎµÁ¤¨È��oµª¨�Å��o¤Ä���������������� 

 �weter bath�����ª�́�ªµ¤Á¤¨È��oµª®¨�́�o¤­»� 

�� �ªµ¤¥µªÁ¤¨È��oµª�n°��o¤ �� 

�� �ªµ¤¥µªÁ¤¨È��oµª®¨�́�o¤­»� 

�� Elongation ratio �� 

 

 

 

 

 

 

�



1 

°�́¦µ�µ¦¥º��´ª�°�Á¤¨È��oµª­»�Ä��¦³�µ�¦ ¼̈��́Éª�¸É�3 �°��¼n�­¤¦³®ªnµ��oµª¡�́�»r

��»¤�µ�̧�1 Â¨³�Paw hsan hmwe 

 

Rice Kernel Elongation Ratio after Cooking in F� Population of the Cross 

between Pathumthani 1 and Paw hsan hmwe 

 

 

�Îµ�Îµ 

 

�oµªÁ�È ��´�¡º��̧É­Îµ��́�µ�Á«¦¬��·��Â¨³Á�È �°µ®µ¦�°��¦³�µ�¦¤µ��ªnµ�¦¹É �®�¹É ��°�

Ã¨����µ��°� Á¤¨È�Â¨³¦¼�¦nµ��°�Á¤¨È�­µ¤µ¦��Îµ®���µ¦¥°¤¦́��°��¨µ��Ä���³�̧É�µ¦®»��o¤

Å�o¦́�°·��·¡¨¤µ�µ� �»�­¤��́·�°�Â�o���µ�¡�́�»r­µ¤µ¦�¥º��ª́Å�o¤µ�Á¤ºÉ°�nµ��µ¦®»��o¤��µ¦

�¥µ¥�ª́�µ¤¥µª�Á�È �¨�́¬�³�̧É  �o°��µ¦Ä��oµª�»�£µ¡­¼���Khush et al., 1979; Sood et al., 1983)�

�oµª¡�́�»r�Paw hsan hmwe Á�È ��oµª®°¤�̧É� ¼̈�Ä��¦³Á�«¡¤nµ�Á�È ��oµª�̧É¦¼ o��́��́�̧Ä��oµ��»�£µ¡�̧É

�̧¤̧� ·̈É�®°¤Â¨³�µ¦¥º��ª́�°�Á¤¨È��oµªÄ�¦³®ªnµ��¦³�ª��µ¦®»��o¤�Á¤¨È��oµª¤̧�ªµ¤¥µª�µ�

�¨µ���oµª¡�́�»r�̧Ê­µ¤µ¦�¥º��ªµ¤¥µªÅ�o�¹�­µ¤Á�nµ®¨�́®»�­»�Á¤ºÉ°Á�̧¥���́��µ�Á�·¤�Â¨³¤̧� ·̈É�®°¤

�»�£µ¡�°�Á¤¨È�Â¨³�»�£µ¡Ä�¨oÁ�̧¥���́�oµª®°¤�̧É¤̧�ºÉ°Á­̧¥�¡�́�»r�nµ��Ç��°�Ã¨��Å�oÂ�n��µ­¤µ�·

�°�°·�Á�̧¥Â¨³�µ�̧­�µ��Â¨³�oµª®°¤¤³ ·̈�°�Å�¥ Â¨³�oµª¡�́�»r��»¤�µ�̧�ř�Á�È ��oµª�µ­ª����·�

�oµªÁ�oµ�Å¤nÅª�n°�nª�Â­���»�£µ¡�µ¦®»��o¤�»n¤�Á®�̧¥ª�¨oµ¥�oµª®°¤¤³ ·̈��¦·¤µ�°¤·Ã¨­ ������% 

¤̧� ·̈É�®°¤°n°����́�´Ê��µ¦��­°��ªµ¤­µ¤µ¦�Ä��µ¦¥º��ª́�°�Á¤¨È�£µ¥®¨�́�µ¦®»�­»��°��´Ê�

­°�¡�́�»rÂ¨³­µ¥¡�́�»r ¼̈�Ä��¦³�µ�¦�̧É¤̧�µ¦�¦³�µ¥�ª́Á¡ºÉ°Ä®o�¦µ��¹�¨´�¬�³�µ¦�nµ¥�°�

¡�́�»�¦¦¤Â¨³¨�́¬�³�µ¦Â­��°°�¦ª¤�¹��µ¦��́Á º̈°�­µ¥¡�́�»r�³Á�È ��o°¤¼¨¡ºÊ��µ��̧É­Îµ��́Ä�

�µ¦¡�́�µ¡�́�»r�oµª�n°Å� 

 
 



2 

ª�́�»�¦³­��r 

 

Á¡ºÉ°�¦³Á¤·�°�́¦µ�µ¦¥º��ª́�°�Á¤¨È��oµª®¨�́­»�Ä�Á¤¨È�­µ¥¡�́�»r ¼̈��´Éª�̧É�ś��µ� ¼̈��­¤

¦³®ªnµ�¡�́�»r��»¤�µ�̧�ř�Â¨³�Paw hsan hmwe 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



3 

�µ¦�¦ª�Á°�­µ¦ 

 

����¦³ª�́·�ªµ¤Á�È �¤µ�°��oµªÅ�¥� 

 

v��oµªw�Á�È �°µ®µ¦®¨�́�°���Å�¥¤µ�´Ê�Â�n�¦́Ê ��¦¦¡�µ¨Â¨³�º°Á�È ��̧ª·��·�Ä��°���Å�¥ 

�µ¦�Îµ�µ�¹�Á�È �°µ�̧¡®¨�́�°��¦³�µ��­nª�Ä®�n�°��¦³Á�«�Â¨³�º°Å�oªnµ�oµªÁ�È �¡º�Á«¦¬��·�

­Îµ��́¥·É� �̧É­¦oµ�¦µ¥Å�o� Îµ�ª�¤µ�Á�oµ­¼n�¦³Á�«Á�È �°�́��́®�¹É ��°��¦³Á�«��oµª�¹�Á�È �­·É�­Îµ��́

�°��»���Á�ºÉ°��µ�Á�È � Á¦ºÉ°��µ��o°��°����Ã�¥Á¤¨È�¡�́�»r�oµªÁ�¦̧¥�Á­¤º°��̧ª·��°���� ¼̈��oµª

Á�ºÉ°��µ�Á�È ��́��¥́®�¹É��̧É¤̧ �ªµ¤­Îµ��́°�́��́Â¦�Ä��µ¦Á¡·É¤�¦³­·��·£µ¡�µ¦� ·̈��oµª�Ã�¥Å¤n�o°�

Á¡·É¤�o��»��µ¦� ·̈���oµ®µ�ªnµ¤̧ ¡�́�»r�oµª�̧ÉÄ®o�¨� ·̈�­¼�Â¨³¤̧�»�£µ¡�̧É�¦���́�ªµ¤�o°��µ¦�°�

�¨µ�Â¨³¤̧�ªµ¤�oµ��µ��n°Ã¦�Â¨³Â¤¨� Â¨³¤̧�ªµ¤Á®¤µ³­¤�´�­£µ¡Âª�¨o°¤Ä�Â�n¨³

�o°��·É�Â¨oª�³Á�È ��µ¦¨��nµÄ�o�nµ¥Ä��µ¦� ·̈��oµª®¦º°Á�È � �µ¦¨��o��»��µ¦� ·̈��oµªÅ�oÁ�È �°¥nµ��̧�

¡�́�»r�oµª¤̧®¨µ¥��·�¤̧�´Ê��oµªÁ�oµÂ¨³�oµªÁ®�̧¥ª�¤̧�´Ê�¡�́�»r�̧É� ¼̈� Á�¡µ³�µ�̧Â¨³� ¼̈�Å�o�¨°��´Ê��̧

Â�n¨³­µ¥¡�́�»r¤̧�ªµ¤Á®¤µ³­¤Ä�­£µ¡°µ�µ«�̧É�nµ���́�Ã�¥¤̧�µ¦¡�́�µ �nµ��¦³�ª��µ¦ª·�¥́

Á¡ºÉ°Ä®oÅ�o­µ¥¡�́�»r�̧É�̧�¹Ê��Á�n���µ¦�¦́��¦»�¡�́�»r�oµªÁ�oµÄ®o°µ¥»Á�È�Á�̧É¥ª­´Ê �Á¡ºÉ°Ä®oÅ�o ­µ¥¡�́�»r�̧É

�oµ��µ��n°Ã¦�Å®¤o��¹�Á�È �Â�ª�µ�®�¹É�Ä��µ¦¦́�¬µÁ­�̧¥¦£µ¡�¨� ·̈��°��oµª�Á�ºÉ°��µ��µ¦� ¼̈� 

¡�́�»r�oµ��µ�Á�È �ª·�̧�̧É¤̧�¦³­·��·£µ¡­¼��̧É­»�Ä��µ¦¨��ªµ¤Á­̧É¥��µ�Ã¦�Â¨³Â¤¨���ª�́¦³ , 2542) 

��́�´Ê��ªnµ �³¤µÁ�È �Á¤¨È�¡�́�»r�oµª­Îµ®¦́�� ¼̈��·�®¦º°� ¼̈��µ¥Å�o��³�o°��nµ��¦³�ª��µ¦Á¦·É ¤

�´Ê�Â�n��́Á º̈°�Ä®oÅ�oÁ¤¨È� ¡�́�»r��́�̧É¤̧�»�­¤��́·�µ¤�̧É�´��¦́��¦» �¡�́�»r� Îµ®��Â¨³£µ¥Ä�o�µ¦

�ª��»¤Â¨³�¦ª�¡�́�»r°¥nµ��̧É�oª��Á¤¨È�¡�́�»r®¨�́�̧É� ¼̈��oª¥Á¤¨È�¡�́�»r��́£µ¥Ä�o� ÎµÂ�³�ÎµÂ¨³

ª·�̧�µ¦Á¡ºÉ°¦́�¬µ�ªµ¤�¦·­»��·Í Â¨³¨�́¬�³�¦³�Îµ¡�́�»r Á¤¨È�¡�́�»r�¥µ¥� ¼̈��oª¥Á¤¨È�¡�́�»r®¨�́Ã�¥

Á�¬�¦�¦�̧ÉÅ�o¦́��µ¦��́Á º̈°�Ä®oÁ�È ��¼ o��́�ÎµÂ�¨��¥µ¥¡�́�»r�Â¨³ Á¤¨È�¡�́�»r� Îµ®�nµ¥� ¼̈��oª¥Á¤¨È�

¡�́�»r�¥µ¥Ã�¥Á�¬�¦�¦Ä�Â�¨��¥µ¥¡�́�»rÁ¡ºÉ°� ·̈�Á¤¨È�¡�́�»r� Îµ®�nµ¥Ä®oÂ�n Á�¬�¦�¦��°ºÉ��Ç 

 

�oµªÁ�È �¡º��̧ÉÁ�nµÂ�n¤µ����́°¥¼nÄ��¦³�¼¨®�oµ��́��»��́¦¼ o��́Ä��ºÉ°�Poaceae �¹É �Á�È ��¦³�¼¨

Á�̧¥ª ��́�oµª­µ¨̧��oµªÃ¡��Â¨³�oµª¢n µ��Ã�¥�oµª¤̧¤µ�¤µ¥®¨µ¥��·�Â¨³¤̧�µ¦�¦́��¦»�¡�́�µ¡�́�»r

¤µ�¨°���¹É �Ä� �́��»��́¤̧­µ¥¡�́�»r�oµª�ªnµ�100 ��·� 

 

 (1) ¡�́�»r�oµª�̧É¡�¤µ�Ä�Á°Á�̧¥��º°�Oryza sativa ¤̧�o��ÎµÁ�·�Ä��ª¸�Á°Á�̧¥�Á�È �¡�́�»r�̧É

� ¼̈� ¤µ��̧É­»�Â¨³Â¡¦n®¨µ¥Å�¥�́®¨µ¥�Ç��¦³Á�«�´ÉªÃ¨�  
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 (2) ¡�́�»r�oµª�̧É¡�¤µ�Ä�Â°¢¦·�µ��º°�Oryza glaberrima ¤̧�o��ÎµÁ�·�Ä��ª¸�Â°¢¦·�µ 

�³ª�́��Â¨³¡�Ä��µ��¦³Á�«Á�nµ�´Ê�� 

 

 �́��»��́�µ¦� ¼̈��oµª�µ­ª��Â¨³�oµªÅ¦nÄ�§�¼ �®¨�́�µ�Á�È�Á�̧É¥ª�oµªÁ­¦È�Â¨oª�Ä��nª� §�¼

Â¨o��µ¦� ¼̈��oµª¤̧�2 ª·�̧�oª¥��́��º°�1) �µ¦� ¼̈�Â���µ­ª��Á�È ��µ¦� ¼̈��oµªÂ�����¨oµ�́��ÎµÁ�È �

Â�ª Ä�­£µ¡�̧É¤̧�ÎÊ µ��́�2) �µ¦� ¼̈��oµª�µ�̧Â¨³�µ¦� ¼̈��oµªÅ¦n �Á�È ��µ¦� ¼̈��oµªÄ��nª�§�¼ ���oµ

Á�È ��̧É�°��³ Á¦̧¥�ªnµ�µ¦� ¼̈��oµªÅ¦n �� n̈µª�º°Á�È ��nª��°��µ¦� ¼̈�Â��Ä�oÁ¤¨È�®¥°�Ä�® »̈¤Ä®o

Á�È �Â�ªÁ�È �Â�ª���̧É�°� Ä�­£µ¡�̧ÉÅ¤n¤̧�ÎÊµ��́�®¨�́�µ�®¥°�Á¤¨È�Â¨oª�­nª�Ä®�n°µ«¥́�ÎÊ µ �Á�È �

®¨�́�Â¨³¡�́�»r�oµª�̧É� ¼̈�¤̧�´Ê��oµª Á®�̧¥ªÂ¨³�oµªÁ�oµÁ�È ��oµª¡�́�»r�̧­n�Á­¦·¤Ä®o� ¼̈�Ä�Â® n̈��nµ��Ç 

 

���¨�́¬�³�µ�¡§�¬«µ­�¦r  

 

­nª��nµ��Ç��°��o��oµª��¦³�°��oª¥ 

 

¨Îµ�o���¤̧¨�́¬�³�¦���oµ�Ä��¨ª��¤̧�ªµ¤­¼��´Ê�Â�n�50 - 200 Á���·Á¤�¦�¹Ê�°¥¼n��́¡�́�»r�oµª�

Ã�¥�oµª �µ���·�¤̧�ªµ¤¥µª�¹��5 Á¤�¦ 

 

Ä��oµª�¤̧¨�́¬�³¥µªÂ®¨¤�¤̧�ªµ¤�ªoµ��5 - 15 ¤·¨ ·̈Á¤�¦�­nª��°�Ä�®» o¤�·�°¥¼n��́¨Îµ�o�  

�°��oµª�¤̧¨�́¬�³Á�È �¦ª��Â�n¨³�°��¦³�°��oª¥Á�­¦�ª́�¼ o�6 �»� 

 

Á¤¨È��oµª��¤̧�¨µ¥Â®¨¤�Á¤¨È�Á�̧É¥ª�Â®o��¤̧�ªµ¤¥µª�5.50 - 7.51 ¤·¨ ·̈Á¤�¦��¼��´��ÎÊ µÅ�o�¹��

25 ­nª� �°��ÎÊ µ®��́Á¤¨È��£µ¥Ä�Á�¨¨rÁ¤¨È��oµª�¦³�°��oª¥Á¥ºÉ°¦µ®» o¤Â¨³Å�n�µª�¡́£³���o�°n°�

�°�¡º�� �Îµ®�oµ�̧É� ·̈�Â�o��̧É� ÎµÄ®oÁ¤¨È��oµª¤̧­̧�µª�¨�́¬�³Á�µªµª 

 

����µ¦¡�́�µ�°��°��oµªÁ�È �Á¤¨È� 

 

�µ¦­¦oµ�Á¤¨È��oµª�Â�n�Á�È ��ś�¦³¥³���́�̧Ê  

 

���¦³¥³�oµªÁ�È ��ÎÊ µ�¤��milk stage��Ä�oÁª¨µ�¦³¤µ��ş�ª�́�®¨�́�­¤Á�­¦�Â¨³�­¤¡�́�»r

¦³¥³�o��Ç�¨�́¬�³£µ¥Ä��°�Á¤¨È��oµª�³Á�È ��°�Á®¨ª­̧�µª�¨oµ¥�ÎÊµ�¤�Á� º̈°��°�Á¤¨È�¤̧­̧Á�̧¥ª� 
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Ś��¦³¥³�oµªÁ¤nµ ®¦º°Á�È �Å��®¦º°Á�È �Ã���dough stage��Ä�oÁª¨µ�¦³¤µ��řŜ-�� ª�́�®¨�́�­¤

Á�­¦�Á� º̈°�Ä®�nÂ¨³Á� º̈°�Á¨È�Á¦·É¤Â�È��­̧Á�̧¥ª°¤�ÎÊ µ�µ¨�Á�ºÊ°Ä�Á¤¨È��¹É �Á�È ��ÎÊ µ�¤�³¤̧�ÎÊ µ�o°¥¨��

Á®�̧¥ªÂ¨³Â�È��¹Ê���µ¤¨Îµ��́ 

 

ś��¦³¥³Á¤¨È�Â�Á�È¤�̧É�®¦º°¦³¥³Á�È�Á�̧É¥ª��maturation stage��Ä�oÁª¨µ�¦³¤µ��ś0�ª�́�®¨�́

�­¤Á�­¦�Á¤¨È��³¤̧Ã�¦�­¦oµ�­¤�¼¦�rÁ�È¤�̧É��´Ê���µ���ªµ¤Â�È��°�Á� º̈°��Â¨³­̧Á� º̈°��̧É­»�Á�È¤�̧É

�³Á�È �­̧�µ�­̧Á�̧¥ªÅ�Á�È �­̧�ÎÊµ�µ¨�°�Á�È �­nª�Ä®�n�°µ�¤̧­̧�ÎÊµ�µ¨Á�o¤��ÎÊ µ�µ¨¤nª��®¦º°�ÎÊµ�µ¨�Îµ�

�¹Ê�°¥¼n��́¡�́�»r�oµª�­nª�Á�ºÊ°�°�Á¤¨È��³­̧�µª�Â¨³Â�È�¤µ�®¦º°�o°¥�¹Ê�°¥¼n��́¡�́�»r�oµªÁ�n���́ 

 

¦³¥³�´Ê��ś��oµ��o��®¤µ¥�¹���µ¦­¦oµ�Á¤¨È��oµªÄ�­nª��°�Á� º̈°�®» o¤Â�È��Â¨³Á�ºÊ°�°�Á¤¨È��

­nª��°��¡́£³�³Á�¦·�Å�¡¦o°¤��́�oª¥�Ã�¥Á¦·É¤�µ��µ¦Â�n�Á�¨¨r�Ś�ś�Á�¨¨r�Ä�¦³®ªnµ��ŚŜ��´ÉªÃ¤�

Â¦�®¨�́�­¤Á�­¦�Â¨³�µ¦Á�¦·�Á�·�Ã�Á�È �Á�ºÊ°Á¥ºÉ°®» o¤�o�°n°��Á¥ºÉ°®» o¤¦µ�°n°��Â¨³Ä�Á¨̧Ê¥�Ä�ª�́�̧É�

ś�­nª��o�°n°�Â¨³­nª�°ºÉ�Ç£µ¥Ä�Á¥ºÉ°®» o¤¦µ�°n°��³Á�¦·�Á�·�Ã�Á¤ºÉ°Á¤¨È�¤̧°µ¥»�ŝ�ª�́��n°Å�Ä�

ª�́�̧É�Ş��³Á®È��n°�ÎÊ µ�n°°µ®µ¦�¦µ���¹Ê��Ä��̧É­»��¡́£³�È�³Á�¦·�Á�·�Ã�­¤�¼¦�rÁ�È¤�̧ÉÄ�Áª¨µ�řś�

ª�́�Å¤nÁ�·��ŚŘ�ª�́ 

 

Ŝ���»�£µ¡�µ¦®»��o¤ 

 

�́��¥́�̧É� ÎµÄ®o�oµª¡�́�»r�nµ�Ç¤̧�»�£µ¡�oµª­»��̧ÉÂ���nµ���́��¹Ê�°¥¼n��́°��r�¦³�°����́�̧Ê �

�¦·¤µ�°¤·Ã¨­��amylose content)���ªµ¤���ª́�°�Â�o�­»���gel consistency)��¦³¥³Áª¨µÄ��µ¦®»�

�o¤��cooking time)�ª·�̧�µ¦®»��o¤��µ¦¥º��ª́�°�Á¤¨È��oµª­»���elongation ratio during cooking)�� ·̈É�

®°¤��aroma)��µ¦Á�¨̧É¥�Â�¨��ªµ¤®�º��°��ÎÊ µÂ�o���amylogram of rice fiour)��¹É ��»�£µ¡�µ¦®»�

�o¤�°��oµª­µ¤µ¦�ª·Á�¦µ³®rÅ�o�µ��»�­¤��́·�µ�Á�¤̧�°��r�¦³�°��̧É� ÎµÄ®o�oµª¡�́�»r�nµ�Ç¤̧�»�£µ¡

�µ¦®»��o¤�̧ÉÂ���nµ���́�Á�n���¦·¤µ�°¤·Ã¨­��Îµ�oµª­»�¤̧�ªµ¤Á®�̧¥ª¨�¨�®¦º°¦nª�¤µ��¹Ê��Â¨³�Îµ

Ä®o�oµª�»n¤�o°¥¨���´Ê��̧Ê Á�ºÉ°��µ��»�­¤��́·�µ¦�º��ª́�°�°¤·Ã¨­�̧É­»�Â¨oª�Â¨³�oµª�̧É¤̧�¦·¤µ� 

°¤·Ã¨­­¼��³�¼��ÎÊ µÅ�o¤µ�Ä�¦³®ªnµ��µ¦®»��o¤��¹��ÎµÄ®oÁ¤ºÉ°®»�­»�Â¨oª�³Å�o�oµª­ª¥¦nª�¢¼�Å¤n

Á®�̧¥ª�·��´���ÎµÄ®o�oµª­»��¥µ¥�¦·¤µ�¦Å�o¤µ��ªnµ�oµª�̧É¤̧�¦·¤µ�°¤·Ã¨­�ÎÉµ��oµª�̧É¤̧�¦·¤µ� 

°¤·Ã¨­Á�nµ��́�°µ�¤̧�ªµ¤Â�È��°��oµª­»�Â���nµ���́��°�́Á�ºÉ°��µ��»�­¤��́·�ªµ¤���ª́�°�Â�o�

­»�¤̧°�́¦µ�µ¦�º��ª́Å¤nÁ�nµ��́��¹É ��oµª�̧É¤̧�nµ�ªµ¤���ª́�°�Â�o�­»�Â�È��Á¤ºÉ°®»�Á�È ��oµª­ª¥�³Å�o

�oµª�̧ÉÂ�È��¦³�oµ�¤µ��ªnµ�oµª�̧É¤̧�nµ�ªµ¤��Â�o�­»�°n°� ¦³¥³Áª¨µÄ��µ®»��o¤��¹Ê�°¥¼n��́°»�®£¼¤·
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Â�o�­»���¹É ��ªµ¤Â���nµ��°��»�£µ¡�µ¦®»��o¤�´Ê��Á�·��µ��ªµ¤Â�¦�¦ª�°�́Á�ºÉ°��µ�¡�́�»�¦¦¤�

­£µ¡Âª�¨o°¤�Â¨³��·­´¤¡�́�r�°��´Ê�­°��́��¥́��́��¥́�̧É¤̧�¨�n°�ªµ¤Â�¦�¦ª��µ�¡�́�»�¦¦¤Á�·�

�µ��µ¦��́Â�¦�°�¨�́¬�³�̧É�¦µ��Â¨³�ªµ¤®¨µ�®¨µ¥�°�¨�́¬�³�µ�¡�́�»�¦¦¤��¹É �Á�È ��¨¤µ

�µ��µ¦Á¡·É¤�Îµ�ª��¦³�µ�¦®¦º°��µ�¡ºÊ��̧ÉÄ��µ¦Á¡µ³� ¼̈���µ¦�­¤�oµ¤¦³®ªnµ��¦³�µ�¦Â¨³

�µ¦��́Á º̈°��°�Á�¬�¦�¦��Brown� 2000� 

 

����µ¦��­°�°�́¦µ�µ¦¥º��´ª�°�Á¤¨È� 

 

5.���µ¦Á�¦̧¥¤�ª́°¥nµ��Ã�¥Á�¦̧¥¤�oµªÁ� º̈°��°��µ��ª́°¥nµ��̧É�o°��µ¦�¦ª�­°�Â�n¨³�o�

�Îµ�ª��40 Á¤¨È��n°�o��Â�³Á¤¨È��´Ê�®¤�Ä®oÁ�È ��oµª�¨o°�Â¨oª�ÎµÅ�¦ª¤��́�oµª�¨o°��oµªÁ®�̧¥ª�

100 �¦́¤��ÎµÅ���́­̧�oª¥ Á�¦ºÉ °�­̧��µ�Á¨È��³Å�oÁ�È ��oµª�oµª­µ¦�Â¨oª��µ�oµª­µ¦¤µ��́Á º̈°��oµª

¡�́�»r��­°�°°��µ��ª́°¥nµ�°°��µ��oµª Á®�̧¥ªÃ�¥�¼�µ�¨�́¬�³�ªµ¤�»n��°�Á¤¨È� 

 

5�Ś��µ¦ª·Á�¦µ³®r�ª́°¥nµ�Ã�¥�µ¦��́Â�¨��µ�ª·�̧�°��Azeez and Shafi (1966) Ã�¥�ÎµÁ¤¨È�

�oµª­µ¦ �ª́°¥nµ��̧É¤̧¨�́¬�³Á¤¨È�­¤�¼¦�r� Îµ�ª��25 Á¤¨È��ª�́�ªµ¤¥µª�°�Á¤¨È��oµª­µ¦�Îµ�ª��10 

Á¤¨È��Ã�¥Ä�o venire caliper Â¨oª��µÁ¤¨È��oµª­µ¦�´Ê��25 Á¤¨È�Ä­n¨�Ä�®¨°���¨°��Á�·¤�ÎÊ µ�5 

¤·¨ ·̈ ·̈�¦��´Ê��·Ê�Åªo�30 �µ�̧ �ÎµÅ��o¤�̧É°»�®£¼¤·�95 °�«µÁ�¨Á�̧¥­��µ��10 �µ�̧��µ��´Ê��Îµ°°�¤µ�´Ê�

�·Ê�ÅªoÄ®oÁ¥È��Â¨³ª�́�ªµ¤¥µª�°��oµª ­»��Îµ�ª��10 Á¤¨È���̧É�¥µ¥Ä®�n�¹Ê��Á�¦̧¥�Á�̧¥���́�ªµ¤¥µª

�°�Á¤¨È��oµª­µ¦�̧ÉÅ¤nÅ�o®»��� Îµ�ª�®µ°�́¦µ�µ¦ ¥º��ª́�°�Á¤¨È��oµª��́�̧Ê  

 

°�́¦µ�µ¦¥º��ª́�°�Á¤¨È��oµª­»��  ���ªµ¤¥µªÁ�¨̧É¥�°��oµª­»� / �ªµ¤¥µªÁ�¨̧É¥�°��oµª­µ¦ 

 

5����Îµ�nµ°�́¦µ�µ¦¥º��ª́�°�Á¤¨È��oµª­»�Â�n n̈³�o�¤µ­¦oµ��¦µ¢�ªµ¤�̧É�°�°�́¦µ�µ¦¥º��ª́

�°�Á¤¨È��oµª ­»�Ä��¦³�µ�¦�F2 

 

����oµª¡�́�»r��»¤�µ�̧�ř��PTT1� 

 

�oµª¡�́�»r��»¤�µ�̧ ř�Å�o¤µ��µ��µ¦�­¤¦³®ªnµ�¡�́�»r¦³®ªnµ��­µ¥¡�́�»r�BKNA6-183-2 

(¡�́�»rÂ¤n����́­µ¥¡�́�»r�PTT8506-3-21 �̧É«¼�¥rª·�¥́�oµª��»¤�µ�̧�Á¤ºÉ°�̧�¡�«� ���� 
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�oµª¡�́�»r��»¤�µ�̧ ��Á�È ��oµª�µ­ª����·��oµªÁ�oµ�Å¤nÅª�n°�nª�Â­��¨Îµ�o�Â�È���¦��°�´Ê��

�ªµ¤¥µª¨Îµ�o��¦³¤µ��řŘŘ�Á���·Á¤�¦�Å¤n¤̧���®¼Ä�Â¨³�o°�n°Ä�­̧Á�̧¥ª°n°��Â�n�Ä�Â¨³�µ�Ä�

¤̧­̧Á�̧¥ª�°µ¥»°°��°��¦³¤µ��šŘ�ª�́�¥°��°�Â¨³�¨̧�¦°��°�­̧¢µ��Ä����´Ê��¦��¦ª��n°��oµ�

�¦³�µ¥��°¦ª�­´Ê���oµ�¦ª�°n°��Â��¦³Â�o�µ��¨µ���·�Á¤¨È��µ��¨µ��Á¤¨È�¤̧®µ�­´Ê� Ç ­̧¢µ��

Á¤¨È�¦nª��o°¥��oµªÁ� º̈°�­̧¢µ���oµª�¨o°�­̧�µª�Á¤¨È�Á¦̧¥ª��o°�Å�n�o°¥��»�£µ¡�µ¦®»��o¤�»n¤�Á®�̧¥ª

�¨oµ¥�oµª®°¤¤³ ·̈��¦·¤µ� Amylose �������% ¤̧� ·̈É�®°¤°n°� 

 

����oµª¡�́�»r �Paw hsan hmwe 

 

�oµª¡�́�»r�Paw hsan hmwe Á�È ��oµª®°¤�̧É� ¼̈�Ä��¦³Á�«¡¤nµ��¹É �Á�È ��oµª�̧É¦¼ o��́��́�̧Ä�

�oµ��»�£µ¡�µ¦�¦»�°µ®µ¦�̧É�̧¤̧� ·̈É�®°¤Â¨³�µ¦¥º��ª́�°�Á¤¨È��oµªÄ�¦³®ªnµ��¦³�ª��µ¦�¦»��

Á¤¨È��oµª�̧É¤̧�ªµ¤¥µª�µ��¨µ��oµª¡�́�»r�̧Ê­µ¤µ¦��̧Ê¥º��ªµ¤¥µªÅ�o�¹�­µ¤Á�nµÄ���³®»��Paw hsan 

hmwe�¤̧�¦·¤µ��°³¤·Ã¨­¦³��́�¨µ�­¼��ªnµ�oµª®°¤¤³ ·̈¤̧­nª��nª¥Ä�Á¦ºÉ°��»�£µ¡�ªµ¤Â�È��µ¤

�ªµ¤�o°��µ¦�°��¼ o�¦· Ã£��µª¡¤nµ��oµª�Paw san �°�Á¤̧¥�¤µ¦r Á�È ��oµª�»�£µ¡­¼��̧ÉÅ�o¦́��µ¦

¥°¤¦́�¤µ��̧É­»�Â®n�®�¹É ��°�Ã¨�Å�o¦́�¦µ�ª ´̈ �oµª�̧É�̧�̧É­»��°�Ã¨�Ä��µ¦�¦³�»¤�oµª¦³��́Ã¨�

�°��Rice Trader Ä��̧�¡�«��ŚŝŝŜ��oµª�Paw san�¤̧� ·̈É�®°¤�»�£µ¡�°�Á¤¨È�Â¨³�»�£µ¡Ä�¨oÁ�̧¥�

��́�oµª®°¤�̧É¤̧�ºÉ°Á­̧¥�¡�́�»r�nµ�Ç�°�Ã¨��Å�oÂ�n��µ­¤µ�·�°�°·�Á�̧¥Â¨³�µ�̧­�µ��Â¨³®°¤¤³ ·̈

�°�Å�¥�¤̧� ·̈É�®°¤Á�o¤�o��¨oµ¥�´��oµª®°¤¤³ ·̈Â¨³¤̧�ªµ¤¢¼Â¨³¥º��ª́Å�o�¹��ś�Á�nµ�®¨´�®»��                           

Â�n�oµª�Paw san��ÈÅ¤nÅ�o°°�­¼n�¨µ�­n�°°�Á�ºÉ°��µ�¤̧�¨� ·̈��ÎÉµ�Â¨³�ªµ¤�o°��µ¦£µ¥Ä��¦³Á�«�̧É

­¼��ÎµÄ®o­µ¤µ¦�­n�°°�Å�oÁ¡¸¥�Á¨È��o°¥��¨� ·̈��̧É� ÎÉµÁ�È �°»�­¦¦�­Îµ��́Ä��µ¦¥°¤¦́�Ä�ª��ªoµ��¤̧

Á¡¸¥��¦³¤µ��Ş�% �°�¡ºÊ��̧É£µ¥Ä�o�µ¦Á¡µ³� ¼̈��oµªÁ�nµ�´Ê��̧É� ¼̈��̧É�Paw san�Ä��̧�2556Á¡ºÉ°Ä®o

�¦¦ »̈ Á�o µ®¤µ¥�µ¦­n�°°�Â¨³Á¡·É¤¤¼¨�nµ�µ¦­n�°°�Á¤̧¥�¤µ¦r� ÎµÁ�È ��o°�­n �Á­¦·¤�µ¦Ä�o�oµª� 

Paw san�Ä�ª��ªoµ� 
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°»��¦�rÂ¨³ª·�̧�µ¦ 

 

°»��¦�r 

 

���¡�́�»r�oµª�̧ÉÄ�o��­°���Îµ�ª��ś�­µ¥¡�́�»r��¦³�°��oª¥ 

 �����oµª¡�́�»r��»¤�µ�̧����PTT1� 

 ř�Ś��oµª¡�́�»r Paw hsan hmwe��PSM� 

 ř�ś�Á¤¨È�­µ¥¡�́�»r�oµª ¼̈��´Éª�̧É � �F3� 

 

2.�°»��¦�rÄ��µ¦� ¼̈� 

 Ś�ř��¦³�³Á¡µ³ 

 Ś�Ś��·� 

 Ś�ś�Á­̧¥¤ 

 Ś�Ŝ��¦³�µ�¡¨µ­�·� 

 Ś�ŝ��oµ¥�ºÉ° 

 2.6 Forceps 

 2.7 �µ��µ 

 

���°»��¦�rÄ��µ¦�¼Â¨ 

 �����»q ¥­¼�¦�ŜŞ-0-0 �¥¼Á¦̧¥� 

 ś�Ś��»q ¥­¼�¦�řŝ-15-15 

 3.3 ­µ¦�Îµ��́«¼�¦¡º���º°Ã¡¦¡µ¦rÅ��r 

 ś�Ŝ�­µ¦�Îµ��́Â¤¨���º°�¢· Ã¡¦�·¨ 

 ś�ŝ��¦³�°��̧�¡n�­µ¦ 

 

���°»��¦�r�̧ÉÄ�oÄ��µ¦�È�Á�̧É¥ª 

 Ŝ�ř��¦¦Å�¦ 

 Ŝ�Ś��»��¦³�µ¬ 
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���°»��¦�r�̧ÉÄ�oÄ��µ¦�³Á�µ³Á¤¨È��oµª 

 ŝ�ř�¤̧���́Á�°¦r 

 

���°»��¦�r�̧ÉÄ�oÄ��µ¦�o¤ 

 Ş�ř�®¨°���¨°� 

 Ş�Ś��³Â�¦�Ä­n®¨°���¨°� 

 ����Weter bath 

 

7.°»��¦�r�̧ÉÄ�oÄ��µ¦ª�́ 

 ����Vernier caliper 

 

ª·�̧�µ¦ 

 

����µ¦Á�¦̧¥¤ª­́�»� ¼̈� 

 

Á�¦̧¥¤�·��̧É�³Ä�o� ¼̈���µ��´Ê��Îµ�¦³�³� ¼̈���¦³�µ�� ¼̈��¤µ¨oµ��Îµ�ªµ¤­³°µ�Ä®o

Á¦̧¥�¦o°¥Â¨³�Îµ�·�Ä­n¨��¦³�µ�� ¼̈�Ä®o�¦��µ¤�Îµ�ª��̧É�o°��µ¦�Â¨oª�Îµ¤µÁ¦̧¥�Ä­n�¦³�³� ¼̈��

Â¨³Á�·¤�ÎÊµÄ­n�¦³�µ�Á¡ºÉ°Ä®o�·�¤̧�ªµ¤�»n¤�ºÊ�Å¤nÂ®o� 

 

 

 

 

 

 

 

£µ¡�¸É�ř�Á�¦̧¥¤�·� 
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Ś���µ¦Á¡µ³Á¤¨È� 

 

�ÎµÁ¤¨È��oµª¡�́�»r��»¤�µ�̧ř��PTT���¡�́�»r�°�µ�¤»¥��PSM��Â¨³Á¤¨È�­µ¥¡�́�»r�oµª ¼̈��´Éª�̧É

���F���Ä­n�»�Â¨³Á�̧¥��ºÉ°¡�́�»r��µ��´Ê�Á�·¤�ÎÊ µÁ¡ºÉ°Â�nÁ¤¨È��oµªÁ�È �Áª¨µ�ř��º��Á¤ºÉ°�¦��ř��º��Á��ÎÊ µ

°°�Â¨³�·Ê�Á¤¨È�Åªo°̧��ř��º��Á¡ºÉ°�¦³�» o�Ä®oÁ¤¨È��oµª�°� 

 

 

 

 

 

 

£µ¡�¸É�Ś��µ¦Á¡µ³Á¤¨È� 

 

ś���µ¦� ¼̈� 

 

�ÎµÁ¤¨È��oµª�̧ÉÁ¡µ³Åªo�¤µ� ¼̈�¨��¦³�µ��̧ÉÅ�oÁ�¦̧¥¤�·�ÅªoÂ¨oª�Ã�¥Ä�o�Forcep �̧�Á¤¨È�¨�

�·��¦³�µ�¨³�ř�Á¤¨È��� ¼̈��´Ê�®¤��š��¦³�³��¦³�³¨³�ŚŜ��¦³�µ��Â�n¨³�¦³�³�³� ¼̈�¡n°Â¤n

¡�́�»rÁ¡ºÉ°Á�¦̧¥��Ś��¦³�µ��Â¨³Á�̧¥��oµ¥�ºÉ°¡�́�»r�·�ÅªoÄ®oÁ¦̧¥�¦o°¥ 

 

 

 

 

 

 

 

£µ¡�¸É�ś�� ¼̈��oµª¨����¦³�µ�� ¼̈��oµª 
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Ŝ��Ä­n�»q ¥Â¨³�̧�¡n�­µ¦�Îµ��́«�́¦¼¡º� 

 

Á¤ºÉ°�o��oµª°µ¥»�¦��řŘ�ª�́��Îµ�µ¦Ä­n�»q ¥­¼�¦�řŝ-15-15 �­¤��́�»q ¥­¼�¦�ŜŞ-0-0 °�́¦µ�ř:1 

�µ��´Ê�Å�®ªnµ�Ä�¨�Ä��o��oµª 

 

�µ¦�̧�¡n�­µ¦�Îµ��́«�́¦¼¡º��Ä��o�¤�́¤̧Â¤¨�Á�oµ�Îµ¨µ¥�¹��o°�¤̧�µ¦¡n�­µ¦Á�¤̧Á¡ºÉ°�o°���́

Á¡ºÉ°Å¤nÄ®oÁ�·��ªµ¤Á­̧¥®µ¥�n°�o��oµª�Ã�¥Ä�o­µ¦�Îµ��́Â¤¨��¢· Ã¡¦�·¨�Ä­n­µ¦�ř��o°���n°�ÎÊ µ�řŘŘ�

¤·¨ ·̈ ·̈�¦�Â¨³�Á�ºÉ°�Ä�Ã¦���¨°��̧É� ¼̈�¤̧Å¦Â��Á�È ��Îµ�ª�¤µ��¹��o°�¤̧�µ¦�̧�¡n�­µ¦�Îµ��́Å¦

«�́¦¼¡º���º°�Ã¡¦¡µÅ��r�¦nª¤�oª¥ 

 

 

 

 

 

 

 

������������������������������������ ��� 

£µ¡�¸É�Ŝ �µ¦�¼Â¨¦́�¬µ�o��oµª�����Ä­n�»q ¥�̧É�­¤Â¨oª¨�Ä��o��oµª������̧�¡n�­µ¦�Îµ��́«�́¦¼¡º�Ä®o

�´Éª�¦· Áª��o��oµª 

 

����µ¦Á�È�Á�̧É¥ªÁ¤¨È��oµª 

 

Ä��µ¦��¨°��̧Ê �³Á�È�Á�̧É¥ªÁ¤¨È��oµª�´Ê�®¤��ś��¦́Ê ��Á�ºÉ°��µ��oµªÄ� ¼̈��¦³�µ�¦�´Éª�̧É�Ś�

�F2)��̧É�Îµ¤µ� ¼̈�¤̧�µ¦­»�Â�n�µ�­¦̧¦ª·�¥µÅ¤n¡¦o°¤��́�Ã�¥ª·�̧�µ¦Á�È�Á�̧É¥ª��º°�Ä�o�¦¦Å�¦��́¦ª��̧É

­»�Â�nÂ¨oªÄ­n¨�Ä��»��¦³�µ¬�̧ÉÁ�¦̧¥¤Åªo�Ã�¥Ä�o�»��¦³�µ¬����»���n°�ř��o� 
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£µ¡�¸É�ŝ�¨�́¬�³¦ª��oµªÄ��¦³�µ�¦ ¼̈��´Éª�̧É�ś �F3) 

 

Ş���µ¦¨��ªµ¤�ºÊ� 

 

�ÎµÁ¤¨È��oµª�´Ê�®¤��̧ÉÁ�È�¤µÅ�oÅ�¨��ªµ¤�ºÊ�Ä�Á�¦ºÉ°�°��Ä�o°»�®£¼¤·�ŝŘ�°�«µÁ�¨Á�̧¥­�

Á�È �Áª¨µ�ŝ�ª�́�Á¡ºÉ°�Îµ¨µ¥�µ¦¡�́�ª́�°�Á¤¨È��oµª 

 

 

 

 

 

 

£µ¡�¸É�Ş��ÎµÁ¤¨È��oµªÁ�oµÁ�¦ºÉ°�°� 

 

�����́Á º̈°��o� 

 

��́Á º̈°��o��̧É¤̧Á¤¨È�­¤�¼¦�r�Â¨³�·�Á¤¨È�Á�·��řŘ�Á¤¨È�Ä�Â�n n̈³�o��Á¡ºÉ°�Îµ¤µÄ�oÄ��µ¦

��¨°� 
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����µ¦Â�³Á� º̈°�®» o¤Á¤¨È� �hull��Â¨³��¼�Á� º̈°�®» o¤�¨��pericarp� 

 

®¨�́�µ��̧É��́Á º̈°��o�Â¨oª�Ä®o�ÎµÁ¤¨È�¤µÂ�³Á� º̈°�®» o¤Á¤¨È�  �hull��Ã�¥Ä�o¤º°Ä��µ¦Â�³�

Á¤ºÉ°Â�³Â¨oª�Îµ¤µ�¼�Á� º̈°�®» o¤�¨���pericarp��°°���®¤��Ã�¥�1 �o��Ä�o�řŘ�Á¤¨È� 

 

 

 

 

 

 

 

 

 

��� ��� 

£µ¡�¸É�ş �µ¦Á�¦̧¥¤Á¤¨È��oµª�����Â�³Á� º̈°�®» o¤Á¤¨È���hall�������¼�Á� º̈°�®» o¤�¨��pericarp� 

 

š���µ¦ª�́Á¤¨È��n°��o¤ 

 

�ÎµÁ¤¨È��̧ÉÂ�³Á� º̈°�®» o¤Á¤¨È� �hull��Â¨³��¼�Á� º̈°�®» o¤�¨���pericarp��Á¦̧¥�¦o°¥Â¨oª¤µª�́

�ªµ¤¥µªÁ¤¨È��n°��̧É�³�ÎµÅ��o¤�Ã�¥Ä�o�Vernier caliper�Á�È �°»��¦�rÄ��µ¦ª�́Ä�o®�nª¥Á�È ��

¤·¨ ·̈Á¤�¦�Â¨³��́�¹��ªµ¤¥µª�°�Á¤¨È� 

 

 

 

 

 

� 

 

 

£µ¡�¸É�Š�ª�́�ªµ¤¥µªÁ¤¨È��n°��o¤ 
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řŘ���µ¦�o¤Á¤¨È��oµª�Â¨³ª�́�ªµ¤¥µª�°�Á¤¨È��oµª®¨�́�o¤­»� 

 

�ÎµÁ¤¨È�Â�n¨³Á�°¦r�̧ÉÅ�o¤µÄ­n¨�Ä�®¨°���¨°��Ã�¥�ř�®¨°���¨°���n°�Á¤¨È��oµª�ř�o��

�Îµ®¨°���¨°�¤µÁ¦̧¥�Ä­n�³Â�¦�Â¨oªÁ�̧¥�Á�°¦rÅªo�Â¨³Ä­n�ÎÊµ¨�Ä�®¨°���¨°��Â�n�oµªÅªoÁ�È �ªnµ�

śŘ��µ�̧�Á¡ºÉ°¨�Áª¨µ�̧ÉÄ�oÄ��µ¦�o¤��µ��´Ê��Îµ�oµª¨�Å��o¤Ä�Ä��Weter bath �̧É°»�®£¼¤·�šŝ�°�«µ

Á�¨Á�̧¥­�Á�È �Áª¨µ�řŘ��µ�̧��Á¤ºÉ°�¦��µ¤Áª¨µ�ÎµÁ¤¨È��oµª°°�¤µª�́�ªµ¤¥µª®¨�́�o¤­»��Â¨oª��́�¹�

�¨ 

 

 

 

 

 

 

�������������������������������������� ��� 

£µ¡�̧É�� �µ¦��­°�°�́¦µ�µ¦¥º��ª́�°�Á¤¨È�®¨�́®»�­»�������ÎµÁ¤¨È��oµª¨�Å��o¤Ä��weter bath�

����ª�́�ªµ¤Á¤¨È��oµª®¨�́�o¤­»� 

 

����� Îµ�ª�®µ�nµ®µ�nµ°�́¦µ�µ¦¥º��ª́�°�Á¤¨È��oµª­»� 

 

Ä�o­¼�¦� Elongation ratio �µ¤ª·�̧�°��Juliano and Perez��1984� 

 

°�́¦µ�µ¦¥º��ª́�°�Á¤¨È��oµª�=��ªµ¤¥µªÁ�¨̧É¥�°��oµª­»�����ªµ¤¥µªÁ�¨̧É¥�°��oµª­µ¦ 
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­�µ��¸ÉÂ¨³¦³¥³Áª¨µ��¨°� 

 

1. ­�µ��¸É��¨°� 

 

®o°���·�´�·�µ¦ª·�¥µ«µ­�¦r Â¨³Á��Ã�Ã¨¥¸�oµª�£µ�ª·�µ¡º�Å¦n �µ ���³Á�¬�¦�

¤®µª·�¥µ¨¥́Á�¬�¦«µ­�¦r 

 

2. ¦³¥³Áª¨µ��¨°� 

 

 Á¦·É¤�Îµ�µ¦��¨°��´Ê�Â�n��»¨µ�¤�¡�«��ŚŝŞś����¹����́ªµ�¤�¡�«������ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



16 

�¨Â¨³ª·�µ¦�r 

 

�µ��µ¦�¦ª�­°��ªµ¤¥µªÁ�¨̧É¥�°�Á¤¨È��oµª�n°��o¤ ��µ¦µ��̧É�ř��¡�ªnµ¡�́�»r��»¤�µ�̧��������

¤̧�ªµ¤Á�¨̧É¥°¥¼n�����¤¤���¹É ��¼���́Á�È ��oµªÁ¤¨È�¥µª�´Ê��2��long) �´Ê��̧Ê �µ��o°¤¼¨¨�́¬�³�¦³�Îµ¡�́�»r

�°��oµª¡�́�»r�̧Ê¡�ªnµ�ªµ¤¥µª�°�Á¤¨È��oµª�¨o°��7.6 ¤¤���­Îµ��́ª·�¥́Â¨³¡�́�µ�oµª��¦¤�µ¦�oµª��

Â¨³�oµª¡�́�»r�Paw hsan hmwe ¤̧�ªµ¤Á�¨̧É¥°¥¼n�̧É������¤¤���¹É ��¼���́Á�È ��oµªÁ¤¨È�­´Ê � (short) �´Ê��̧Ê

�µ��o°¤¼¨�µ¦ª�́�ªµ¤¥µª�oµª�¨o°��°��oµª¡�́�»r�̧Ê �µ�®¨µ¥�Ç�accession ¡�ªnµ¤̧�ªµ¤¥µªÁ�¨̧É¥�5.5 

¤¤���Oo et al., 2015��Ä�­nª��°�Á¤¨È�­µ¥¡�́�»r ¼̈��´Éª�̧É�� (F3)��°��¼n�­¤���»¤�µ�̧���x Paw hsan 

hmwe�¡�ªnµ¤̧�µ¦�¦³�µ¥�ª́�°��ªµ¤¥µªÁ¤¨È��oµª�n°��o¤�Ä��nª��̧É¡�¤µ��̧É­»��°¥¼n¦³®ªnµ��nª�

�ªµ¤¥µª�̧É�����������¤¤���¹É �Ä�Á¤¨È�­µ¥¡�́�»r ¼̈��´Éª�̧É�ś��̧É¤̧�nµÁ�¨̧É¥�ªµ¤¥µªÁ¤¨È��n°��o¤Ä�¨oÁ�̧¥�

¡�́�»r��»¤�µ�̧�1��¹É �Á�È �¡�́�»rÂ¤n�¤̧�´Ê�®¤��Ŝ�­µ¥¡�́�»r�Ã�¥°¥¼nÄ��nª��Ş�Ş�Ş�Š�¤¤��Â¨³�¤̧­µ¥¡�́�»r�̧É

¤̧�nµÁ�¨̧É¥�ªµ¤¥µªÁ¤¨È��n°��o¤Ä�¨oÁ�̧¥�¡�́�»r Paw hsan hmwe��¹É �Á�È �¡�́�»r¡n°�¤̧�´Ê�®¤��š�­µ¥

¡�́�»rÃ�¥°¥¼nÄ��nª��ŝ�Ś�ŝ�Ŝ�¤¤���£µ¡�̧É�����Á¤ºÉ°�ÎµÁ¤¨È��oµª�̧ÉÅ�o¤µ�o¤Ä�®¨°�¨��°��¡�ªnµÁ¤¨È�

�oµª­»�Ä�Á¤¨È�­µ¥¡�́�»r ¼̈��´Éª�̧É�ś�¤̧�ªµ¤¥µªÁ¡·É¤¤µ��¹Ê��Ã�¥Á�¨̧É¥°¥¼n¦³®ªnµ��������������¤¤��Ä�

�oµª��»¤�µ�̧�ř�¤̧�ªµ¤¥µªÁ�¨̧É¥®¨�́­»�°¥¼n�̧É������¤¤��Â¨³�oµª�Paw hsan hmwe ¤̧�ªµ¤¥µªÁ�¨̧É¥

®¨�́­»�°¥¼n�̧É������¤¤���¹É �Ä�Á¤¨È�­µ¥¡�́�»r ¼̈��´Éª�̧É�ś��̧É¤̧�nµÁ�¨̧É¥�ªµ¤¥µªÁ¤¨È�®¨�́­»�Ä�¨oÁ�̧¥�

¡�́�»r��»¤�µ�̧�1��¹É �Á�È �¡�́�»rÂ¤n�¤̧�´Ê�®¤��śŞ�­µ¥¡�́�»r�Ã�¥°¥¼nÄ��nª��Š�Š�š�ś�¤¤��Â¨³�¤̧­µ¥¡�́�»r

�̧É¤̧�nµÁ�¨̧É¥�ªµ¤¥µªÁ¤¨È�®¨�́­»�Ä�¨oÁ�̧¥�¡�́�»r Paw hsan hmwe��¹É �Á�È �¡�́�»r¡n°�¤̧�´Ê�®¤��řś�­µ¥

¡�́�»rÃ�¥°¥¼nÄ��nª��ş�Š�Š�ś�¤¤���£µ¡�̧É���� 

 

�µ��µ¦�¦ª�­°�°�́¦µ�µ¦¥º��ª́�°�Á¤¨È��oµª­»�¡�ªnµ�oµª¡�́�»r��»¤�µ�̧�ř�¤̧�µ¦¥º��ª́

�°�Á¤È��oµª­»�Á�¨̧É¥�ř�śş�Â¨³�oµª¡�́�»r�Paw hsan hmwe ¤̧°�́¦µ�µ¦¥º��ª́�°�Á¤¨È��oµª­»�Á�¨̧É¥�

ř�ŝŝ�¡�ªnµ¤̧�nª��°��µ¦�¦³�µ¥�ª́Ä�Á¤¨È�­µ¥¡�́�»r ¼̈��´Éª�̧É�ś�¤̧�µ¦�¦³�µ¥�ª́¨�́¬�³�n°Á�ºÉ°���¹É �

­°��¨o°���́¨�́¬�³°�́¦µ�µ¦¥º��ª́�°�Á¤¨È��oµª­»��̧É¤̧¡�́�»�¦¦¤¤µ�µ��oµª¡�́�»r�Basmati 370 

��¥́ª�́�r�Â¨³��³�2559� Ã�¥�¦³�µ�¦­nª�Ä®�n¤̧�µ¦�¦³�µ¥�ª́°¥¼nÄ��nª��°�¡�́�»r¡n°Â¨³Â¤n�

Ä���³�̧É°�́¦µ�µ¦¥º��ª́�°�Á¤¨È��oµª­»��°�¡�́�»r¡n°Â¤n��º°�ř�śş�Â¨³�ř�ŝŝ��nª��°�°�́¦µ�µ¦¥º��ª́

�°�Á¤¨È��oµª­»�Ä�Á¤¨È�­µ¥¡�́�»r ¼̈��´Éª�̧É����º°�ř�Řś�y�ř�šŝ�Ã�¥�nª��̧É¡�¤µ��̧É­»���º°�ř�Ŝ�y������¹É �

Ä�Á¤¨È�­µ¥¡�́�»r ¼̈��´Éª�̧É�ś��̧É¤̧�nµ°�́¦µ�µ¦¥º��ª́�°�Á¤¨È��oµª­»�Ä�¨oÁ�̧¥�¡�́�»rÂ¤n�¤̧�´Ê�®¤�����

­µ¥¡�́�»r�Ã�¥°¥¼nÄ��nª����������Â¨³�¤̧­µ¥¡�́�»r�̧É¤̧�nµ°�́¦µ�µ¦¥º��ª́�°�Á¤¨È��oµª­»�Ä�¨oÁ�̧¥�¡�́�»r

¡n°�¤̧�´Ê�®¤��şś�­µ¥¡�́�»rÃ�¥°¥¼nÄ��nª�����������¹É ��nª��̧É¡�¤µ��̧É­»���£µ¡�̧É�����­°��¨o°���́
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�µ¦��¨°��°��Thi et al. (2020) �̧ÉÅ�o��­°�°�́¦µ�µ¦¥º��ª́�°�Á¤¨È��oµª­»�Ä�­µ¥¡�́�»r ¼̈��´Éª�̧É�3 

�°��¼n�­¤�Guang 8B�x Paw San Hmwe ¡�­µ¥¡�́�»r�̧É¤̧�nµ°�́¦µ�µ¦¥º��ª́�°�Á¤¨È��oµª­»�­¼�­»��

1.17 Â�n�¦³�µ�¦�̧ÉÅ�o��­°��´Ê�¤̧�µ¦�¦³�µ¥�ª́Â���unimodal distribution�Â�nÅ�o­¦»�ªnµ¨�́¬�³

°�́¦µ�µ¦¥º��ª́�°�Á¤¨È��oµª­»��´Ê�Á�È �¨�́¬�³�µ��¦·¤µ��̧É�ª��»¤�oª¥®¨µ¥¥¸���quantitative 

trait controlled by multiple�genes� 

 

�µ¦�´�Á º̈°�­µ¥¡�́�»r  

Á���r�µ¦��́Á º̈°��Ś��o°���́�̧Ê  

ř��ªµ¤¥µªÁ�¨̧É¥�°�Á¤¨È��oµª�n°��o¤�°�­µ¥¡�́�»r ¼̈��´Éª�̧É�ś�� �ªµ¤¥µªÁ�¨̧É¥�°�Á¤¨È�

�oµª�n°��o¤�°�¡�́�»r��»¤�µ�̧�ř �F3 � ����) 

Ś�°�́¦µ�µ¦¥º��ª́�°�Á¤¨È��oµª­»��°�Á¤¨È�­µ¥¡�́�»r ¼̈��´Éª�̧É�ś���°�́¦µ�µ¦¥º��ª́�°�Á¤¨È�
�oµª®¨�́­»��°�¡�́�»r�Paw hsan hmwe �F3 � 1.55) 

Á¤¨È�­µ¥¡�́�»r ¼̈��´Éª�̧É �ś �̧É�nµ�Á���r�µ¦��́Á º̈°��o°�̧É�ř�¤̧�´Ê �®¤��ş�­µ¥¡�́�»r�Å�oÂ�n�

PTT1PSM-14� PTT1PSM-��� PTT1PSM-��� PTT1PSM-��� PTT1PSM-��� PTT1PSM-řŘŘ�Â¨³ 

PTT1PSM-��� ��µ¦µ��̧É�ř� 

Á¤¨È�­µ¥¡�́�»r ¼̈��´Éª�̧É�ś �̧É�nµ�Á���r�µ¦��́Á º̈°��o°�̧É�Ś�¤̧�´Ê�®¤���­µ¥¡�́�»r�63Å�oÂ�n 

PTT1PSM-2� � �  PTT1PSM-�� �  PTT1PSM-�� �  PTT1PSM-�� �  PTT1PSM-�� �  PTT1PSM-�� � 

PTT1PSM-�� �  PTT1PSM-�� �  PTT1PSM-�� �  PTT1PSM-�� �  PTT1PSM-�� �  PTT1PSM-�� � 

PTT1PSM-�� �  PTT1PSM-�� �  PTT1PSM-�� �  PTT1PSM-�� �  PTT1PSM-�� �  PTT1PSM-�� � 

PTT1PSM-�� �  PTT1PSM-�� �  PTT1PSM-�� �  PTT1PSM-�� �  PTT1PSM-�� �  PTT1PSM-�� � 

PTT1PSM-�� �  PTT1PSM-�� �  PTT1PSM-�� �  PTT1PSM-�� �  PTT1PSM-�� �  PTT1PSM-�� � 

PTT1PSM-�� �  PTT1PSM-�� �  PTT1PSM-�� �  PTT1PSM-�� �  PTT1PSM-�� �  PTT1PSM-�� � 

PTT1PSM-�� �  PTT1PSM-�� �  PTT1PSM-�� �  PTT1PSM-�� �  PTT1PSM-�� �  PTT1PSM-�� � 

PTT1PSM-��� PTT1PSM-���� PTT1PSM-���� PTT1PSM-���� PTT1PSM-���� PTT1PSM-���� 

PTT1PSM-���� PTT1PSM-���� PTT1PSM-���� PTT1PSM-���� PTT1PSM-���� PTT1PSM-���� 

PTT1PSM-���� PTT1PSM-���� PTT1PSM-���� PTT1PSM-���� PTT1PSM-���� PTT1PSM-���� 

PTT1PSM-���� � PTT1PSM-����Â¨³�� PTT1PSM-������µ¦µ��̧É�ř� 
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Á¤¨È�­µ¥¡�́�»r ¼̈��´Éª�̧É�ś �̧É�nµ�Á���r�µ¦��́Á º̈°��´Ê��Ś��o°��̧É­µ¤µ¦��ÎµÅ�Ä�oÁ¡µ³� ¼̈�Ä�

�´Éª�n°Å�Å�o¤̧�´Ê�®¤��ř�­µ¥¡�́�»r�Å�oÂ�n�PTT1PSM-27���µ¦µ��̧É�ř� 
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�µ¦µ��¸É�ř��nµÁ�¨̧É¥�°��ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

­µ¥¡�́�»r 
�ªµ¤¥µªÁ¤¨È��n°��o¤�

�¤¤�� 

�ªµ¤¥µªÁ¤¨È�®¨�́�o¤�

�¤¤�� 
Elongation 

PTT1PSM-1 5.70 8.42 1.48 

PTT1PSM-2 6.15 10.06 1.64 

PTT1PSM-3 5.83 7.99 1.37 

PTT1PSM-4 5.56 7.30 1.31 

PTT1PSM-5 6.35 9.21 1.45 

PTT1PSM-6 5.63 8.21 1.46 

PTT1PSM-7 6.66 9.42 1.41 

PTT1PSM-8 5.90 9.03 1.53 

PTT1PSM-9 6.25 9.29 1.49 

PTT1PSM-10 5.83 8.93 1.53 

PTT1PSM-11 5.99 8.80 1.47 

PTT1PSM-12 6.17 9.73 1.58 

PTT1PSM-13 5.65 8.42 1.49 

PTT1PSM-14 6.80 10.00 1.47 

PTT1PSM-15 5.09 8.06 1.58 

PTT1PSM-16 5.69 9.50 1.67 

PTT1PSM-17 5.71 10.99 1.92 

PTT1PSM-18 5.91 8.93 1.51 

PTT1PSM-19 5.67 8.74 1.54 

PTT1PSM-20 5.60 9.31 1.66 

PTT1PSM-21 5.53 10.66 1.93 

PTT1PSM-22 5.77 9.49 1.64 

PTT1PSM-23 5.74 8.97 1.56 

PTT1PSM-24 5.72 9.42 1.65 

PTT1PSM-25 5.44 8.92 1.64 

PTT1PSM-26 5.92 9.74 1.65 
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�µ¦µ��¸É�ř���n°���nµÁ�¨̧É¥�°��ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

­µ¥¡�́�»r 
�ªµ¤¥µªÁ¤¨È��n°��o¤�

�¤¤�� 

�ªµ¤¥µªÁ¤¨È�®¨�́�o¤�

�¤¤�� 
Elongation 

PTT1PSM-27 6.74 11.32 1.68 

PTT1PSM-28 5.99 9.74 1.63 

PTT1PSM-29 6.33 8.94 1.41 

PTT1PSM-30 5.42 8.36 1.54 

PTT1PSM-31 5.65 7.53 1.33 

PTT1PSM-32 5.64 10.06 1.78 

PTT1PSM-33 6.97 10.32 1.48 

PTT1PSM-34 5.60 8.37 1.49 

PTT1PSM-35 5.76 8.97 1.56 

PTT1PSM-36 6.01 8.32 1.38 

PTT1PSM-37 5.85 8.88 1.52 

PTT1PSM-38 5.69 8.27 1.45 

PTT1PSM-39 5.68 8.22 1.45 

PTT1PSM-40 5.50 8.67 1.58 

PTT1PSM-41 5.85 9.62 1.64 

PTT1PSM-42 5.83 8.86 1.52 

PTT1PSM-43 6.05 8.00 1.32 

PTT1PSM-44 5.25 8.88 1.69 

PTT1PSM-45 6.51 9.91 1.52 

PTT1PSM-46 5.59 9.17 1.64 

PTT1PSM-47 5.62 7.99 1.42 

PTT1PSM-48 5.69 8.45 1.48 

PTT1PSM-49 6.96 9.46 1.36 

PTT1PSM-50 5.89 9.49 1.61 

PTT1PSM-51 5.3 8.63 1.63 

PTT1PSM-52 6.47 9.60 1.48 
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�µ¦µ��¸É�ř���n°���nµÁ�¨̧É¥�°��ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

­µ¥¡�́�»r 
�ªµ¤¥µªÁ¤¨È��n°��o¤�

�¤¤�� 

�ªµ¤¥µªÁ¤¨È�®¨�́�o¤�

�¤¤�� 
Elongation 

PTT1PSM-53 5.76 8.44 1.47 

PTT1PSM-54 5.25 8.42 1.60 

PTT1PSM-56 5.18 9.12 1.76 

PTT1PSM-57 5.69 9.43 1.66 

PTT1PSM-58 5.84 9.37 1.60 

PTT1PSM-59 5.82 7.46 1.28 

PTT1PSM-60 5.64 8.63 1.53 

PTT1PSM-61 5.80 11.31 1.95 

PTT1PSM-62 5.82 8.98 1.54 

PTT1PSM-63 5.42 8.57 1.03 

PTT1PSM-64 5.99 9.38 1.57 

PTT1PSM-65 6.66 9.98 1.50 

PTT1PSM-66 6.50 8.90 1.37 

PTT1PSM-67 6.49 9.44 1.45 

PTT1PSM-68 6.54 9.64 1.47 

PTT1PSM-69 6.57 8.65 1.32 

PTT1PSM-70 6.83 9.53 1.4 

PTT1PSM-71 6.13 10.46 1.71 

PTT1PSM-72 6.27 9.31 1.48 

PTT1PSM-73 6.04 9.68 1.60 

PTT1PSM-74 6.40 9.32 1.46 

PTT1PSM-75 5.31 7.55 1.42 

PTT1PSM-76 6.49 10.07 1.55 

PTT1PSM-77 6.42 9.29 1.45 

PTT1PSM-78 5.80 8.63 1.49 

PTT1PSM-79 5.73 9.12 1.59 
  



22 

�µ¦µ��¸É�ř���n°���nµÁ�¨̧É¥�°��ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

­µ¥¡�́�»r 
�ªµ¤¥µªÁ¤¨È��n°��o¤�

�¤¤�� 

�ªµ¤¥µªÁ¤¨È�®¨�́�o¤�

�¤¤�� 
Elongation 

PTT1PSM-80 6.01 8.56 1.42 

PTT1PSM-81 5.87 9.26 1.58 

PTT1PSM-82 5.42 8.14 1.50 

PTT1PSM-83 6.30 9.70 1.54 

PTT1PSM-84 6.14 10.19 1.66 

PTT1PSM-85 5.39 9.03 1.68 

PTT1PSM-86 6.27 8.87 1.41 

PTT1PSM-87 5.52 9.16 1.66 

PTT1PSM-88 6.16 9.29 1.51 

PTT1PSM-89 5.44 8.55 1.57 

PTT1PSM-90 5.94 8.95 1.5 

PTT1PSM-91 5.69 8.97 1.58 

PTT1PSM-92 5.87 8.43 1.44 

PTT1PSM-93 5.78 8.58 1.48 

PTT1PSM-94 5.47 8.99 1.64 

PTT1PSM-95 5.86 9.21 1.57 

PTT1PSM-96 5.98 8.50 1.42 

PTT1PSM-97 5.90 9.50 1.61 

PTT1PSM-98 6.37 9.96 1.56 

PTT1PSM-99 5.43 8.79 1.62 

PTT1PSM-100 6.84 10.17 1.49 

PTT1PSM-101 5.59 8.74 1.56 

PTT1PSM-102 5.99 9.34 1.56 

PTT1PSM-103 5.64 8.02 1.42 

PTT1PSM-104 5.98 8.61 1.44 

PTT1PSM-105 5.36 9.00 1.68 
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�µ¦µ��¸É�ř���n°���nµÁ�¨̧É¥�°��ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

­µ¥¡�́�»r 
�ªµ¤¥µªÁ¤¨È��n°��o¤�

�¤¤�� 

�ªµ¤¥µªÁ¤¨È�®¨�́�o¤�

�¤¤�� 
Elongation 

PTT1PSM-106 5.97 9.06 1.52 

PTT1PSM-107 5.80 9.98 1.72 

PTT1PSM-108 5.55 9.12 1.64 

PTT1PSM-109 5.76 9.19 1.60 

PTT1PSM-110 5.00 8.64 1.73 

PTT1PSM-��� ���� ���� ���� 

PTT1PSM-112 5.65 8.72 1.54 

PTT1PSM-113 5.38 8.95 1.66 

PTT1PSM-114 5.16 8.71 1.69 

PTT1PSM-115 5.08 8.48 1.67 

PTT1PSM-116 5.31 9.01 1.7 

PTT1PSM-117 6.10 9.30 1.52 

PTT1PSM-118 5.11 7.01 1.37 

PTT1PSM-119 5.57 8.93 1.60 

PTT1PSM-120 6.03 9.85 1.63 

PTT1PSM-121 5.14 7.65 1.49 

PTT1PSM-122 5.04 8.21 1.63 

PTT1PSM-123 5.62 8.11 1.44 

PTT1PSM-124 5.31 7.61 1.43 

PTT1PSM-125 5.09 9.91 1.95 

PTT1PSM-126 4.86 6.88 1.42 

PTT1PSM-127 5.64 9.41 1.67 

PTT1PSM-128 6.34 8.69 1.37 

PTT1PSM-129 5.75 7.99 1.39 

PTT1PSM-130 5.88 8.32 1.41 

PTT1PSM-131 5.18 8.28 1.60 

PTT1PSM-132 5.52 8.79 1.60 
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�µ¦µ��¸É�ř���n°���nµÁ�¨̧É¥�°��ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 
 

­µ¥¡�́�»r 
�ªµ¤¥µªÁ¤¨È��n°��o¤�

�¤¤�� 

�ªµ¤¥µªÁ¤¨È�®¨�́�o¤�

�¤¤�� 
Elongation 

PTT1PSM-133 5.91 8.47 1.43 

PTT1PSM-134 6.24 10.05 1.61 

PTT1  6.70 9.15 1.37 

PSM  5.34 8.26 1.55 
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£µ¡�¸É�řŘ��ªµ¤¥µªÁ¤¨È��oµª�n°��o¤�°�Á¤¨È�­µ¥¡�́�»r ¼̈��´Éª�̧É�ś��°��¼n�­¤���»¤�µ�̧ � ×�Paw 

hsan hmwe 

 

 

 
£µ¡�¸É�řř �ªµ¤¥µªÁ¤¨È��oµª®¨�́�o¤­»��°�Á¤¨È�­µ¥¡�́�»r ¼̈��´Éª�̧É�ś��°��¼n�­¤���»¤�µ�̧ � ×�Paw 

hsan hmwe 

3
5

13

33
36

25

13

3
1 2

0

5

10

15

20

25

30

35

40

6.8 7.3 7.8 8.3 8.8 9.3 9.8 10.3 10.8 11.3 11.8

Fr
eq

ue
nc

y

�ªµ¤¥µªÁ¤¨È��oµª®¨�́�o¤��¤¤��

2

10 9

18

31

26

12
10

8

4 4

0

5

10

15

20

25

30

35

4.8 5 5.2 5.4 5.6 5.8 6 6.2 6.4 6.6 6.8 7

Fr
eq

ue
nc

y

�ªµ¤¥µªÁ¤¨È��oµª�n°��o¤��¤¤��

PTT1 �6.7 ¤¤��

PSM �5.34 ¤¤��

PSM ����� ¤¤�� PTT1 (9.15 ¤¤�) 



26 

 
 

 

 

 

 

 

 

 

 

£µ¡�¸É�řŚ °�́¦µ�µ¦¥º��ª́�°�Á¤¨È��oµª­»��°�Á¤¨È�­µ¥¡�́�»r ¼̈��´Éª�̧É�ś��°��¼n�­¤���»¤�µ�̧ � ×�
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­¦»� 

 

�� Á¤¨È��oµª�n°��o¤�°�­µ¥¡�́�»r ¼̈��´Éª�̧É�ś��°��¼n�­¤ ��»¤�µ�̧ � ×�Paw hsan hmwe  ¤̧�ªµ¤¥µª               

    Á�¨̧É¥�´Ê�Â�n�����-�����¤·¨ ·̈Á¤�¦ 

Ś��Á¤¨È��oµª®¨�́�o¤�°�­µ¥¡�́�»r ¼̈��´Éª�̧É�ś��°��¼n�­¤n��»¤�µ�̧ � ×�Paw hsan hmwe ¤̧�ªµ¤¥µª  

    Á�¨̧É¥�´Ê�Â�n�����-������¤·¨ ·̈Á¤�¦ 

���°�́¦µ�µ¦¥º��ª́�°�Á¤¨È��oµª­»��°�Á¤¨È�­µ¥¡�́�»r ¼̈��´Éª�̧É�ś�¤̧�µ¦�¦³�µ¥�ª́°¥nµ��n°Á�ºÉ°�� 

����normail distribution� �´Ê�Â�n�����-���� 
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Á°�­µ¦Â¨³­·É�°oµ�°·� 

 

�¥́ª�́�r���́�Ã��·��£¦�·£µ�Ã¡�·Í «·¦· ���µ�̧�«¦̧ª�«r�¥́�Â¨³��¦³£µ�«¦̧¡·�·��r��Śŝŝš�� 

�µ¦�¦ª�­°�°�́¦µ�µ¦¥º��´ª�°�Á¤¨È��oµª­»�Ä��¦³�µ�¦¨¼��́Éª�¸É�Ś��°��¼n�­¤�oµª�µ­¤µ

�·�śşŘ�Â¨³���»¤�µ�̧ 1.�Â® n̈��̧É¤µ�

https://kukr��lib.ku.ac.th/kukr_es/BKN/search_detail/dowload_digital_file/������������

��Ş�¤�¦µ�¤�ŚŝŞŝ 

 

ª¦µ£¦�r���́�³ª��r��«�́­�̧¥r�� Îµ�����¦·«�¥·Ê¤Â¥o¤�Â¨³���µ�µ��r�Á�Ã�¨�r�¡¦¤°»�¥́��ŚŝŝŠ�� 

�ªµ¤Â�¦�¦ª��°��»�£µ¡�µ¦®»��o¤Ä��oµª¡�́�»r¡ºÊ�Á¤º°��µ��́�®ª�́Á�̧¥�Ä®¤n�Á�̧¥�¦µ¥�

Â¨³Â¤n±n°�­°���Â® n̈��̧É¤µ�
https://ag2.kku.ac.th/kaj/PDF.cfm?filename=11%20Waraporn.pdf&id=2203&keeptra

ck=10� �ř��»¤£µ¡�́�r�ŚŝŞŝ� 

 

­Îµ��́�µ���³�¦¦¤�µ¦¡·Á«¬Á¡ºÉ°�¦³­µ¦�µ�Ã�¦��µ¦°�́Á�ºÉ°�¤µ�µ�¡¦³¦µ��Îµ¦· ��ŚŝŞŚ�� 

°��r�ªµ¤¦¼o�oµª�°���¡°Á¡¸¥���Â® n̈��̧É¤µ

http://www.rdpb.go.th/MediaUploader/File/�������E��B�����E��B��AD%E��B

�����E��B��AA%E��B��B��E��B��A��E��B��AD%E��B�����E��B

�����E��B���C%E��B�����E��B��A��E��B��B��E��B��A��E��B�

�A��E��B��B��E��B�����E��B�����E��B�����E��B��B��E��B��

A��pdf��řŚ�¤�¦µ�¤�ŚŝŞŝ 

 

­¤�́¦�¥·É�¥��� º̈°�¥́�°µ¦¥³¦́�­§¬�r�Â¨³�­¤�¦��Ã��·�ºÉ����oµª�µ��µ¦�¦́��¦»�¡�́�»r ��� 

 Â® n̈��̧É¤µ�The Rice Book��_optimize����pdf ��řř���¤�¦µ�¤�ŚŝŞŝ 

 

°¦°���r��¥́ª·�»¨��ŚŝŜş���oµª:�ª·�¥µ«µ­�¦rÂ¨³Á��Ã�Ã¨¥�̧�¤®µª·�¥µ¨¥́Á�¬�¦«µ­�¦r���¦»�Á�¡² 

Oo K.S., Kongjaimun A., Khanthong S., Yi M., Myint T.T., Korinsak S., Siangliw J.L., Myint 

K.M., Vanavichit A., Malumpong C. and Toojinda T. 2015. Characterization of Myanmar 

Paw San Hmwe Accessions Using Functional Genetic Markers. Rice Science. 22: 53-64.  
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Thi KM, Zheng Y, Khine EE, Nyein EE, Lin MHW, Oo KT, New WW, Thet MZZ, Khaing MM, 

Moe MM, Aye SS, Wu W. 2020. Mapping of QTLs conferring high grain length-breadth 

relative expansion during cooking in rice cultivar Paw San Hmwe. Breed Sci. 70: 551-

557.  
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£µ¡��ª��¸É�1  ¨�́¬�³�o��oµª�°��¼n�­¤¦³®ªnµ��oµª��»¤�µ�̧�řÂ¨³�Paw hsan hmwe�°µ¥»�Śś�ª�́ 
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£µ¡��ª��¸É��  �µ¦�̧�¡n�­µ¦�o°���́�Îµ��́«�́¦¼¡º� 

 

 

 

 

 

 

 

 

 

 

 

 

£µ¡��ª��¸É��  ¨�́¬�³Á¤¨È�­µ¥¡�́�»r ¼̈��´Éª�̧É�ś� 
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£µ¡��ª��¸É��  Â�nÁ¤¨È��oµª�śŘ��µ�̧ 
 

 

 

 

 

 

 

 

 

£µ¡��ª��¸É��  ¨�́¬�³Á¤¨È��oµª­»� 
 

 

  

 

 

PTT 1 F
�

 PSM 



33 

�µ¦µ���ª��¸É�1 �nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤��®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

PTT1PSM-1 

1 5.67 8.10   

2 5.62 8.76   

3 5.88 7.93   

4 6.01 9.13   

5 5.88 8.64 1.48 

6 5.85 7.82   

7 4.78 7.70   

8 5.99 9.24   

9 5.66     

10 5.64     

Á�¨̧É¥ 5.70 8.42   

PTT1PSM-2 

1 6.20 9.12   

2 5.99 9.54   

3 6.21 10.38   

4 6.12 10.28   

5 6.72 11.00 1.64 

6 6.06     

7 6.00     

8 5.98     

9 6.30     

10 5.92     

Á�¨̧É¥ 6.15 10.06   

PTT1PSM-3 

1 5.80 8.55   

2 6.18 8.33   

3 5.52 7.63   

4 5.61 6.90   

5 6.02 7.96 1.37 

6 6.02 8.49   
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�µ¦µ���ª��¸É�1 ���n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

  

  

PTT1PSM-3 

  

  

7 5.94 8.10   

8 5.75     

9 5.83     

10 5.65     

Á�¨̧É¥ 5.83 7.99   

PTT1PSM-4 

1 5.54 6.89   

2 5.60 7.35   

3 5.57 8.13   

4 5.93 6.81   

5 5.49   1.31 

6 5.99     

7 5.85     

8 4.79     

9 5.39     

10 5.48     

Á�¨̧É¥ 5.56 7.30   

PTT1PSM-5 

1 6.39 10.76   

2 6.36 9.44   

3 6.18 8.37   

4 6.50 9.01   

5 5.97 8.47 1.45 

6 6.30 9.07   

7 6.41 10.33   

8 6.37 8.26   

9 6.50     

10 6.49     

Á�¨̧É¥ 6.35 9.21   

 



35 

�µ¦µ���ª��¸É��1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation���n°� 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

PTT1PSM-6 

1 5.87 8.57   

2 5.74 6.85   

3 5.58 9.84   

4 5.90 8.77   

5 5.86 8.59 1.46 

6 5.27 6.65   

7 5.64     

8 5.88     

9 5.00     

10 5.51     

Á�¨̧É¥ 5.63 8.21   

PTT1PSM-7 

1 6.45 8.95   

2 6.80 8.89   

3 6.80 8.84   

4 6.71 9.00   

5 6.64 9.73 1.41 

6 7.08 11.11   

7 6.50     

8 6.98     

9 6.73     

10 5.90     

Á�¨̧É¥ 6.66 9.42   

PTT1PSM-8 

1 6.12 8.25   

2 5.97 8.84   

3 5.72 9.69   

4 5.38 9.68   

5 6.60 8.69 1.53 



36 

�µ¦µ���ª��¸É��1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

  6 6.14     

  7 6.22     

  8 5.65     

  9 5.44     

  10 5.78     

  Á�¨̧É¥ 5.90 9.03   

PTT1PSM-9 

1 6.41 8.57   

2 6.40 7.48   

3 6.26 8.51   

4 6.10 10.37   

5 6.02 10.29 1.49 

6 6.52 10.50   

7 6.85     

8 5.89     

9 6.02     

10 5.98     

Á�¨̧É¥ 6.25 9.29   

PTT1PSM-10 

1 5.88 9.84   

2 5.83 7.15   

3 5.39 9.79   

4 6.02     

5 5.88   1.53 

6 5.92     

7 5.70     

8 5.90     

9 6.09     

10 5.73     



37 

�µ¦µ���ª��¸É��1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

10 Á�¨̧É¥ 5.83 8.93   

PTT1PSM-11 

1 6.09 9.00   

2 5.85 8.93   

3 5.56 8.36   

4 6.09 8.91   

5 5.88   1.47 

6 6.00     

7 6.02     

8 6.27     

9 6.15     

10 6.04     

Á�¨̧É¥ 6.00 8.80   

PTT1PSM-12 

1 6.36 10.99   

2 6.02 9.23   

3 6.63 9.93   

4 6.19 8.91   

5 6.46 9.59 1.58 

6 6.81     

7 6.20     

8 6.26     

9 6.32     

10 6.39     

Á�¨̧É¥ 6.17 9.73   

PTT1PSM-13 

1 5.38 9.94   

2 5.98 7.62   

3 5.95 8.31   

4 5.83 7.79   



38 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

  

  

  

PTT1PSM-13 

  

  

  

5 5.59   1.49 

6 5.69     

7 5.57     

8 5.30     

9 5.48     

10 5.69     

Á�¨̧É¥ 5.65 8.42   

PTT1PSM-14 

1 7.03 8.73   

2 6.78 9.69   

3 6.58 9.49   

4 6.21 10.64   

5 6.84 9.40 1.47 

6 6.99 10.76   

7 7.08 11.32   

8 6.28     

9 7.42     

10 6.82     

Á�¨̧É¥ 6.80 10.00   

PTT1PSM-15 

1 5.10 9.60   

2 4.92 7.41   

3 5.31 7.70   

4 5.31 7.54   

5 4.64   1.58 

6 5.20     

7 4.73     

8 5.17     

9 5.23     



39 

�µ¦µ���ª��¸É��1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

  10 5.26     

  Á�¨̧É¥ 5.09 8.06   

PTT1PSM-16 

1 5.40 9.81   

2 5.56 9.66   

3 5.63 9.15   

4 5.69 8.62   

5 5.67 8.91 1.67 

6 5.80 10.75   

7 5.94 9.28   

8 5.61 9.85   

9 5.56     

10 6.01     

Á�¨̧É¥ 5.69 9.50   

PTT1PSM-17 

1 5.93 10.28   

2 5.80 8.51   

3 5.70 10.74   

4 5.69 10.82   

5 6.19   1.92 

6 5.60     

7 5.40     

8 5.44     

9 5.83     

10 5.54     

Á�¨̧É¥ 5.71 10.09   

PTT1PSM-18 

1 5.95 10.16   

2 5.32 9.81   

3 6.02 7.85   



40 

�µ¦µ���ª��¸É��1���n°� �nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

  

  

PTT1PSM-18 

  

  

  

  

4 6.02 9.94   

 

  

1.51  

  

  

  

  

5 6.08 7.49 

6 6.13 8.35 

7 5.95   

8 5.84   

9 5.64   

10 6.17   

Á�¨̧É¥ 5.91 8.93 

PTT1PSM-19 

1 5.75 9.16   

2 5.84 8.39   

3 5.51 8.98   

4 5.73 9.49   

5 5.99 7.69 1.54 

6 5.90     

7 5.69     

8 5.65     

9 5.31     

10 5.37     

Á�¨̧É¥ 5.67 8.74   

PTT1PSM-20 

1 5.69 10.13   

2 5.70 9.80   

3 5.71 9.93   

4 5.79 9.01   

5 5.92 7.74 1.66 

6 5.55 8.66   

7 5.79 9.76   

8 5.34 9.44   



41 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

  9 4.99     

PTT1PSM-20 10 5.55     

  Á�¨̧É¥ 5.60 9.31   

PTT1PSM-21 

1 5.22 9.81   

2 5.88 10.12   

3 5.26 12.04   

4 5.89     

5 5.24   1.93 

6 5.57     

7 5.44     

8 5.47     

9 5.77     

10 5.60     

Á�¨̧É¥ 5.53 10.66   

PTT1PSM-22 

1 5.30 9.21   

2 6.05 9.11   

3 6.06 9.24   

4 5.69 9.97   

5 5.67 9.93 1.64 

6 5.98     

7 5.47     

8 5.70     

9 5.72     

10 6.01     

Á�¨̧É¥ 5.77 9.49   

PTT1PSM-23 
1 5.71 9.33   

2 5.73 9.40   



42 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

  

  

  

  

PTT1PSM-23 

  

  

  

  

3 5.65 9.33   

4 6.02 9.15   

5 5.76 8.56 1.56 

6 5.88 8.12   

7 5.49 8.92   

8 5.89     

9 5.80     

10 5.48     

Á�¨̧É¥ 5.74 8.97   

PTT1PSM-24 

1 5.48 10.70   

2 5.83 9.57   

3 5.59 7.76   

4 5.68 9.89   

5 5.88 9.18 1.65 

6 5.61     

7 5.82     

8 5.76     

9 5.88     

10 5.70     

Á�¨̧É¥ 5.72 9.42   

PTT1PSM-25 

1 5.38 9.07   

2 5.88 8.77   

3 5.56     

4 5.30     

5 5.33   1.64 

6 5.51     

7 5.38     



43 

�µ¦µ���ª��¸É�1���n°� �nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

  

  

  

  

8 5.41     

9 5.34     

10 5.28     

Á�¨̧É¥ 5.44 8.92   

PTT1PSM-26 

1 6.01 10.65   

2 5.96 8.76   

3 6.06 10.47   

4 5.96 9.34   

5 5.54 9.46 1.65 

6 6.09     

7 6.13     

8 5.88     

9 5.84     

10 5.68     

Á�¨̧É¥ 5.92 9.74   

PTT1PSM-27 

1 6.34 11.42   

2 7.11 11.24   

3 6.67 11.28   

4 6.68 11.33   

5 6.70   1.68 

6 6.79     

7 7.05     

8 6.56     

9 6.61     

10 6.90     

Á�¨̧É¥ 6.74 11.32   

 
 



44 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

PTT1PSM-28 

1 5.40 9.07   

2 6.41 10.03   

  

  

1.63 

  

  

  

  

  

  

3 6.24 9.79 

4 5.94 10.07 

5 5.71   

6 6.53   

7 6.29   

8 5.91   

9 5.60   

10 5.89   

Á�¨̧É¥ 5.99 9.74 

PTT1PSM-29 

1 6.30 9.71   

2 6.20 9.37   

3 6.50 9.54   

4 6.47 8.58   

5 6.16 7.79 1.41 

6 6.57 8.90   

7 6.16 8.70   

8 6.09     

9 6.05     

10 6.75     

Á�¨̧É¥ 6.33 8.94   

PTT1PSM-30 

1 5.52 9.36   

2 5.70 7.92   

3 5.51 8.40   

4 5.70 8.87   

5 5.10 8.34 1.54 
 



45 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

  6 5.27 8.06   

  7 5.56 7.59   

PTT1PSM-30 8 5.75     

  9 4.91     

  10 5.22     

  Á�¨̧É¥ 5.42 8.36   

PTT1PSM-31 

1 5.23 7.52   

2 5.52 7.53   

3 5.28 7.41   

4 5.78 7.67   

5 5.56   1.33 

6 5.39     

7 5.93     

8 6.12     

9 5.84     

10 5.87     

Á�¨̧É¥ 5.65 7.53   

PTT1PSM-32 

1 5.59 10.13   

2 5.65 9.34   

3 5.67 10.70   

4 5.43     

5 5.90   1.78 

6 5.60     

7 5.51     

8 5.87     

9 5.65     

10 5.57     



46 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

  Á�¨̧É¥ 5.64 10.06   

PTT1PSM-33 

1 7.21 9.48   

2 6.95 11.16   

3 6.95     

4 6.83     

5 6.71   1.48 

6 7.28     

7 7.12     

8 6.95     

9 6.73     

10 6.97     

Á�¨̧É¥ 6.97 10.32   

PTT1PSM-34 

1 5.67 8.58   

2 5.52 8.16   

3 5.47     

4 5.97     

5 5.66   1.49 

6 6.04     

7 5.42     

8 5.76     

9 5.39     

10 5.13     

Á�¨̧É¥ 5.60 8.37   

PTT1PSM-35 

1 5.53 9.48   

2 5.85 10.01   

3 6.03 7.52   

4 5.50 7.61   



47 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

  

  

  

PTT1PSM-35 

  

  

  

5 5.67 9.95 1.56 

6 6.06 9.24   

7 5.76     

8 5.50     

9 5.85     

10 5.83     

Á�¨̧É¥ 5.76 8.97   

PTT1PSM-36 

1 6.14 8.51   

2 5.86 8.80   

3 5.75 8.12   

4 5.35 7.83   

5 5.99   1.38 

6 6.06     

7 6.43     

8 5.88     

9 6.17     

10 6.42     

Á�¨̧É¥ 6.01 8.32   

PTT1PSM-37 

1 5.78 8.84   

2 6.26 9.59   

3 5.81 8.20   

4 5.51     

5 6.00   1.52 

6 5.71     

7 5.59     

8 5.85     

9 5.88     



48 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

PTT1PSM-37 
10 6.11     

Á�¨̧É¥ 5.85 8.88   

PTT1PSM-38 

1 5.49 8.20   

2 5.61 8.12   

3 6.08 8.50   

4 5.52     

5 5.64   1.45 

6 5.42     

7 5.63     

8 6.00     

9 5.79     

10 5.75     

Á�¨̧É¥ 5.69 8.27   

PTT1PSM-39 

1 5.79 8.20   

2 5.48 9.00   

3 5.27 8.19   

4 5.67 7.50   

5 5.85   1.45 

6 5.58     

7 5.92     

8 5.85     

9 5.65     

10 5.71     

Á�¨̧É¥ 5.68 8.22   

PTT1PSM-40 

1 5.38 9.11   

2 5.21 9.24   

3 5.82 7.68   



49 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

  

  

  

  

PTT1PSM- 40 

  

  

  

4 5.17 8.73   

5 5.46 9.00 1.58 

6 5.29 8.23   

7 5.66     

8 5.88     

9 5.72     

10 5.41     

Á�¨̧É¥ 5.50 8.67   

PTT1PSM-41 

1 5.80 11.25   

2 5.72 10.00   

3 5.79 9.32   

4 5.96 8.79   

5 5.43 8.75 1.64 

6 5.99     

7 5.99     

8 5.87     

9 5.91     

10 6.03     

Á�¨̧É¥ 5.85 9.62   

PTT1PSM-42 

1 6.08 8.98   

2 5.95 9.24   

3 5.93 9.97   

4 5.75 7.68   

5 5.79 8.43 1.52 

6 6.05     

7 5.85     

8 5.65     



50 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤��®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

  9 5.49     

  10 5.76     

  Á�¨̧É¥ 5.83 8.86   

PTT1PSM-43 

1 5.90 7.78   

2 6.20 8.21   

3 6.34     

4 5.71     

5 5.65   1.32 

6 6.27     

7 6.60     

8 6.28     

9 6.07     

10 5.46     

Á�¨̧É¥ 6.05 8.00   

PTT1PSM-44 

1 5.52 9.31   

2 5.21 8.91   

3 4.82 9.11   

4 5.36 9.20   

5 5.38 8.41 1.69 

6 5.21 8.32   

7 5.34     

8 5.11     

9 5.24     

10 5.35     

Á�¨̧É¥ 5.25 8.88   

PTT1PSM-45 
1 6.19 10.80   

2 6.42 8.70   



51 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

  

  

  

  

PTT1PSM- 45 

  

  

  

  

3 6.24 9.59   

4 7.01 9.40   

5 6.98 11.05 1.52 

6 6.51 10.13   

7 6.43 9.67   

8 6.08     

9 6.66     

10 6.62     

Á�¨̧É¥ 6.51 9.91   

PTT1PSM-46 

1 5.73 10.53   

2 5.24 8.34   

3 5.96 9.03   

4 5.78 7.92   

5 5.55 10.04 1.64 

6 5.32     

7 5.60     

8 5.81     

9 5.65     

10 5.27     

Á�¨̧É¥ 5.59 9.17   

PTT1PSM-47 

1 5.35 10.33   

2 5.42 7.09   

3 5.51 7.23   

4 5.59 7.25   

5 5.48 8.03 1.42 

6 5.87     

7 5.59     



52 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

  

PTT1PSM-47 

  

  

8 5.79     

9 5.65     

10 5.90     

Á�¨̧É¥ 5.62 7.99   

PTT1PSM-48 

1 5.81 9.51   

2 5.44 6.80   

3 5.19 9.03   

4 5.87     

5 5.86   1.48 

6 5.58     

7 5.90     

8 5.67     

9 5.76     

10 5.84     

Á�¨̧É¥ 5.69 8.45   

PTT1PSM-49 

1 7.26 9.23   

2 7.27 9.68   

3 7.07     

4 6.54     

5 6.44   1.36 

6 6.49     

7 7.15     

8 7.35     

9 6.90     

10 7.13     

Á�¨̧É¥ 6.96 9.46   

 
 



53 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

PTT1PSM-50 

1 5.90 10.36   

2 5.57 9.25   

3 6.07 9.00   

4 5.68 9.34   

5 5.91   1.61 

6 5.92     

7 5.84     

8 5.85     

9 6.28     

10 5.91     

Á�¨̧É¥ 5.89 9.49   

PTT1PSM-51 

1 5.65 7.45   

2 4.90 8.80   

3 5.00 9.63   

4 5.04     

5 5.58   1.63 

6 5.70     

7 5.56     

8 5.16     

9 5.30     

10 5.06     

Á�¨̧É¥ 5.30 8.63   

PTT1PSM-52 

1 6.28 8.65   

2 6.02 8.91   

3 6.43 9.30   

4 6.69 11.52   

5 6.33   1.48 



54 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

  

PTT1PSM-52 

  

  

  

  

6 6.71     

7 6.66     

8 6.72     

9 6.43     

10 6.42     

Á�¨̧É¥ 6.47 9.60   

PTT1PSM-53 

1 5.79 8.49   

2 6.12 8.25   

3 5.58 8.62   

4 5.95 8.40   

5 5.70   1.47 

6 5.87     

7 5.46     

8 6.19     

9 5.37     

10 5.55     

Á�¨̧É¥ 5.76 8.44   

PTT1PSM-54 

1 5.35 8.43   

2 5.26 7.55   

3 5.36 8.83   

4 5.10 8.86   

5 5.18   1.6 

6 5.27     

7 5.09     

8 5.45     

9 5.29     

10 5.16     



55 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

PTT1PSM-54 Á�¨̧É¥ 5.25 8.42   

PTT1PSM-55 

  

  

  

  

  

  

  

  

  

  

1 5.64 9.40   

2 5.92 8.90   

3 5.52 8.96   

4 6.08 8.34   

5 6.09   1.48 

6 6.29     

7 5.97     

8 6.21     

9 6.22     

10 6.17     

Á�¨̧É¥ 6.01 8.90   

PTT1PSM-56 

1 5.24 8.59   

2 5.02 8.91   

3 5.33 8.99   

4 4.92 10.00   

5 4.97   1.76 

6 5.16     

7 5.25     

8 5.40     

9 5.22     

10 5.27     

Á�¨̧É¥ 5.18 9.12   

PTT1PSM-57 

1 5.68 9.54   

2 5.99 9.58   

3 5.59 9.82   

4 5.52 8.76   

 



56 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

  

  

  

PTT1PSM-57 

  

  

  

5 5.75   1.66 

6 5.65     

7 5.38     

8 5.83     

9 5.83     

10 5.69     

Á�¨̧É¥ 5.69 9.43   

PTT1PSM-58 

1 5.74 9.22   

2 5.83 9.03   

3 5.21 9.60   

4 6.36 9.54   

5 6.15 9.46 1.6 

6 5.82     

7 5.51     

8 5.64     

9 6.16     

10 5.94     

Á�¨̧É¥ 5.84 9.37   

 

  

  

  

PTT1PSM-59 

  

  

  

  

1 5.68 7.79   

2 6.07 8.10   

3 6.16 6.48   

4 5.79     

5 5.87   1.28 

6 5.87     

7 5.98     

8 5.75     

9 5.66     



57 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

PTT1PSM-59 
10 5.39     

Á�¨̧É¥ 5.82 7.46   

PTT1PSM-60 

1 5.53 9.22   

2 5.85 8.25   

3 5.89 7.72   

4 5.32 9.72   

5 5.77 8.26 1.53 

6 5.19     

7 5.65     

8 5.73     

9 5.67     

10 5.77     

Á�¨̧É¥ 5.64 8.63   

PTT1PSM-61 

1 5.74 11.50   

2 6.19 11.05   

3 5.65 11.55   

4 5.51 11.13   

5 6.14   1.95 

6 5.53     

7 5.56     

8 5.96     

9 5.78     

10 5.92     

Á�¨̧É¥ 5.80 11.31   

PTT1PSM-62 

1 6.05 9.43   

2 5.88 8.69   

3 5.79 7.76   



58 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

  

  

  

  

PTT1PSM-62 

  

  

  

4 6.07 10.03   

5 5.51   1.54 

6 6.00     

7 5.88     

8 6.09     

9 5.40     

10 5.51     

Á�¨̧É¥ 5.82 8.98   

PTT1PSM-63 

1 5.77 8.66   

2 5.80 8.05   

3 6.25 9.17   

4 6.62 8.97   

5 6.32 8.01 1.03 

6 5.92     

7 6.11     

8 5.42     

9 5.46     

10 5.95     

Á�¨̧É¥ 5.42 8.57   

PTT1PSM-64 

1 5.77 9.90   

2 5.61 8.18   

3 6.04 9.55   

4 6.39 10.11   

5 5.66 9.17 1.57 

6 6.49     

7 6.04     

8 5.96     



59 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

  9 6.06     

  10 5.91     

  Á�¨̧É¥ 5.99 9.38   

PTT1PSM-65 

1 6.92 12.01   

2 6.90 9.87   

3 7.04 9.77   

4 6.06 8.53   

5 6.68 9.73 1.5 

6 6.58     

7 6.46     

8 6.77     

9 6.60     

10 6.55     

Á�¨̧É¥ 6.66 9.98   

PTT1PSM-66 

1 6.17 9.27   

2 6.73 9.14   

3 6.50 8.72   

4 6.59 8.38   

5 6.68 8.97 1.37 

6 6.57     

7 6.59     

8 6.03     

9 6.50     

10 6.64     

Á�¨̧É¥ 6.50 8.90   

PTT1PSM-67 
1 6.34 9.30   

2 6.64 9.58   



60 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

  

  

  

  

PTT1PSM- 67 

  

  

  

  

3 6.74 9.59   

  

1.45 

  

  

  

  

  

  

4 6.03 9.51 

5 6.66 9.24 

6 6.37   

7 6.80   

8 6.44   

9 6.51   

10 6.32   

Á�¨̧É¥ 6.49 9.44 

PTT1PSM-68 

1 6.82 8.72   

2 6.52 9.26   

3 6.64 9.97   

4 6.59 10.68   

5 6.60 9.93 1.47 

6 6.65 9.26   

7 6.54     

8 6.19     

9 6.67     

10 6.21     

Á�¨̧É¥ 6.54 9.64   

PTT1PSM-69 

1 7.11 8.71   

2 6.00 10.24   

3 6.36 8.54   

4 6.81 7.11   

5 6.48   1.32 

6 6.65     

7 6.47     



61 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

  

PTT1PSM-69 

  

8 6.37     

9 6.63     

10 6.85     

Á�¨̧É¥ 6.57 8.65   

PTT1PSM-70 

1 7.01 9.42   

2 6.86 9.17   

3 6.35 8.90   

4 6.84 10.11   

5 7.06 10.04 1.4 

6 6.78     

7 6.70     

8 7.21     

9 6.68     

10 6.78     

Á�¨̧É¥ 6.83 9.53   

PTT1PSM-71 

1 6.50 10.18   

2 6.35 10.45   

3 6.13 10.75   

4 6.11     

5 5.89   1.71 

6 5.73     

7 6.31     

8 5.99     

9 6.26     

10 5.99     

Á�¨̧É¥ 6.13 10.46   

     



62 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

PTT1PSM-73 

1 5.92 9.66   

2 6.18 10.28   

3 5.45 10.08   

4 6.15 10.33   

5 5.86 9.52 1.6 

6 6.06 9.70   

7 6.20 8.50   

8 6.23 9.37   

9 6.18     

10 6.15     

Á�¨̧É¥ 6.04 9.68   

PTT1PSM-74 

1 6.52 9.80   

2 6.04 10.24   

3 6.68 9.97   

4 6.34 8.84   

5 6.22 8.22 1.46 

6 6.29 9.24   

7 6.64 9.34   

8 6.21 9.43   

9 6.40 9.24   

10 6.62 8.86   

Á�¨̧É¥ 6.40 9.32   

PTT1PSM-75 

1 5.47 8.10   

2 5.32 5.50   

3 4.63 8.84   

4 5.53 7.97   

5 4.98 7.78 1.42 



63 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

  

PTT1PSM-75 

  

6 5.28 7.09   

7 5.32     

8 5.49     

9 5.57     

10 5.50     

Á�¨̧É¥ 5.31 7.55   

PTT1PSM-76 

1 6.30 10.27   

2 5.83 9.65   

3 5.84 10.57   

4 6.60 9.79   

5 6.90   1.55 

6 6.87     

7 6.49     

8 6.64     

9 6.57     

10 6.85     

Á�¨̧É¥ 6.49 10.07   

PTT1PSM-77 

1 6.37 9.46   

2 6.18 9.09   

3 6.18 10.50   

4 6.57 9.62   

5 6.39 7.97 1.45 

6 6.31 9.08   

7 6.72     

8 6.33     

9 5.99     

10 7.11     



64 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

PTT1PSM-77 Á�¨̧É¥ 6.42 9.29   

PTT1PSM-78 

1 5.92 10.31   

2 5.84 8.12   

3 5.98 8.18   

4 5.81 7.91   

5 5.73   1.49 

6 5.58     

7 5.83     

8 5.83     

9 5.77     

10 5.68     

Á�¨̧É¥ 5.80 8.63   

PTT1PSM-79 

1 6.07 10.07   

2 5.75 9.38   

3 5.80 8.57   

4 5.60 8.37   

5 5.57 9.20 1.59 

6 5.44     

7 5.46     

8 6.10     

9 5.86     

10 5.64     

Á�¨̧É¥ 5.73 9.12   

PTT1PSM-80 

1 6.25 8.00   

2 6.34 9.71   

3 5.75 7.77   

4 5.59 8.77   



65 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

PTT1PSM-80 

5 5.95   1.42 

6 5.78     

7 6.11     

8 5.92     

9 6.27     

10 6.09     

Á�¨̧É¥ 6.01 8.56   

PTT1PSM-81 

1 6.39 9.37   

2 5.71 8.42   

3 5.92 9.64   

4 5.54 9.11   

5 5.70 9.37 1.58 

6 5.85 9.62   

7 5.92     

8 5.89     

9 5.89     

10 5.89     

Á�¨̧É¥ 5.87 9.26   

PTT1PSM-82 

1 5.31 7.54   

2 5.48 8.34   

3 5.48 8.10   

4 5.47 8.60   

5 5.54 8.12 1.5 

6 5.24     

7 5.30     

8 5.41     

9 5.64     



66 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

PTT1PSM-82 
10 5.30     

Á�¨̧É¥ 5.42 8.14   

PTT1PSM-83 

1 6.22 11.36   

2 6.39 8.92   

3 6.68 10.82   

4 6.57 9.16   

5 6.15 8.99 1.54 

6 6.03 9.64   

7 6.25 8.96   

8 6.28 8.81   

9 6.12 10.67   

10 6..18     

Á�¨̧É¥ 6.30 9.70   

PTT1PSM-84 

1 6.04 10.93   

2 5.76 9.48   

3 6.30 10.16   

4 6.17     

5 5.93   1.66 

6 6.44     

7 6.19     

8 6.36     

9 6.16     

10 6.09     

Á�¨̧É¥ 6.14 10.19   

PTT1PSM-�� 

1 5.72 10.28   

2 5.79 9.76   

3 5.54 8.32   



67 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

  4 5.43 7.69   

  5 5.24 9.12 1.68 

  6 5.15     

 PTT1PSM-�� 7 5.33     

  8 5.50     

  9 5.23     

  10 4.99     

  Á�¨̧É¥ 5.39 9.03   

PTT1PSM-86 

1 6.54 9.90   

2 6.43 9.00   

3 6.31 8.99   

4 6.01 8.58   

5 6.66 7.99 1.41 

6 6.68 8.74   

7 5.74     

8 6.22     

9 5.86     

10 6.20     

Á�¨̧É¥ 6.27 8.87   

PTT1PSM-87 

1 5.39 8.79   

2 5.54 8.61   

3 5.28 10.02   

4 5.29 9.22   

5 5.08   1.66 

6 5.78     

7 6.48     

8 5.31     



68 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

  

PTT1PSM-87 

  

9 5.51     

10 5.51     

Á�¨̧É¥ 5.52 9.16   

PTT1PSM-88 

1 6.23 9.37   

2 6.05 9.92   

3 6.00 10.08   

4 5.89 9.99   

5 6.24 9.01 1.51 

6 6.37 7.36   

7 6.07     

8 6.31     

9 6.28     

10 6.14     

Á�¨̧É¥ 6.16 9.29   

PTT1PSM-89 

1 5.57 8.18   

2 5.21 7.60   

3 5.50 9.68   

4 5.16 8.83   

5 5.74 9.33 1.57 

6 5.32 8.90   

7 5.40 7.33   

8 5.58     

9 5.40     

10 5.53     

Á�¨̧É¥ 5.44 8.55   

PTT1PSM-90 
1 6.11 10.73   

2 5.62 9.50   



69 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

PTT1PSM-90 

3 5.77 7.39   

4 6.26 8.17   

5 6.02   1.5 

6 6.04     

7 5.83     

8 5.74     

9 6.14     

10 5.90     

Á�¨̧É¥ 5.94 8.95   

PTT1PSM-91 

1 5.75 9.29   

2 5.81 8.61   

3 6.03 8.47   

4 5.52 9.03   

5 5.62 9.38 1.58 

6 5.52 8.37   

7 5.75 9.63   

8 5.52     

9 5.57     

10 5.84     

Á�¨̧É¥ 5.69 8.97   

PTT1PSM-92 

1 6.10 8.62   

2 5.99 9.36   

3 5.77 7.32   

4 5.81     

5 5.98   1.44 

6 5.82     

7 5.79     



70 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

PTT1PSM-

92 

8 5.97     

9 5.52     

10 5.97     

Á�¨̧É¥ 5.87 8.43   

PTT1PSM-

93 

1 5.64 8.61   

2 5.72 8.59   

3 5.56 8.61   

4 5.21 8.50   

5 5.51   1.48 

6 5.90     

7 5.92     

8 6.08     

9 5.97     

10 6.26     

Á�¨̧É¥ 5.78 8.58   

PTT1PSM-

94 

1 5.24 9.38   

2 5.68 8.40   

3 5.69 9.29   

4 5.72 8.89   

5 5.41   1.64 

6 5.61     

7 5.49     

8 5.34     

9 5.30     

10 5.22     

Á�¨̧É¥ 5.47 8.99   

     



71 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

PTT1PSM-

95 

1 5.58 9.57   

2 5.76 9.53   

3 5.75 9.16   

4 6.08 8.56   

5 5.93   1.57 

6 6.04     

7 6.08     

8 5.83     

9 5.58     

10 5.96     

Á�¨̧É¥ 5.86 9.21   

PTT1PSM-

96 

1 6.10 8.30   

2 6.18 8.66   

3 6.17 8.57   

4 5.82 8.47   

5 6.43   1.42 

6 5.60     

7 6.15     

8 5.78     

9 5.97     

10 5.64     

Á�¨̧É¥ 5.98 8.50   

PTT1PSM-

97 

1 5.67 8.12   

2 5.97 10.08   

3 6.02 10.30   

4 6.09     

5 5.81   1.61 



72 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

PTT1PSM-

97 

6 5.95     

7 5.97     

8 5.77     

9 5.94     

10 5.76     

Á�¨̧É¥ 5.90 9.50   

PTT1PSM-

98 

1 6.22 11.23   

2 6.28 9.34   

3 6.95 10.65   

4 6.36 8.87   

5 6.48 9.71 1.56 

6 6.37 10.13   

7 6.19 9.78   

8 6.60     

9 6.35     

10 5.92     

Á�¨̧É¥ 6.37 9.96   

PTT1PSM-

99 

1 5.69 8.82   

2 5.49 8.76   

3 5.01     

4 5.58     

5 5.65   1.62 

6 5.53     

7 5.57     

8 5.20     

9 5.17     

10 5.40     



73 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

  Á�¨̧É¥ 5.43 8.79   

PTT1PSM-

100 

1 6.68 9.79   

2 6.70 9.92   

3 6.41 10.95   

4 6.72 9.04   

5 6.38 11.13 1.49 

6 6.04     

7 6.77     

8 6.51     

9 6.58     

10 5.99     

Á�¨̧É¥ 6.48 10.17   

PTT1PSM-

101 

1 5.76 9.81   

2 5.63 9.20   

3 5.33 8.02   

4 5.70 9.31   

5 5.67 8.54 1.56 

6 5.21 7.92   

7 5.90 8.93   

8 5.59 8.20   

9 5.70     

10 5.42     

Á�¨̧É¥ 5.59 8.74   

PTT1PSM-

102 

1 5.90 9.90   

2 5.91 9.10   

3 6.04 9.27   

4 5.97 9.14   



74 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

PTT1PSM-

102 

5 6.21 9.27 1.56 

6 6.00     

7 6.14     

8 6.08     

9 5.71     

10 5.93     

Á�¨̧É¥ 5.99 9.34   

PTT1PSM-

103 

1 5.39 7.15   

2 5.78 9.44   

3 5.19 9.10   

4 5.43 6.73   

5 5.93 7.99 1.42 

6 5.70 7.66   

7 6.03 7.46   

8 5.20 8.66   

9 6.35     

10 5.44     

Á�¨̧É¥ 5.64 8.02   

PTT1PSM-

104 

1 5.80 8.99   

2 6.17 8.09   

3 5.98 8.67   

4 5.71 8.74   

5 5.71 8.82 1.44 

6 5.56 8.25   

7 6.15 8.70   

8 6.35     

9 5.92     
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�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

PTT1PSM-

104 

10 6.43     

Á�¨̧É¥ 5.98 8.61   

PTT1PSM-

105 

1 4.90 9.00   

2 5.46 9.91   

3 5.40 8.75   

4 5.52 9.05   

5 5.43 8.29 1.68 

6 5.66     

7 5.14     

8 5.27     

9 5.42     

10 5.37     

Á�¨̧É¥ 5.36 9.00   

PTT1PSM-

106 

1 5.58 9.76   

2 6.19 8.13   

3 5.97 8.97   

4 6.12 9.38   

5 6.13   1.52 

6 5.80     

7 6.13     

8 5.89     

9 5.79     

10 6.13     

Á�¨̧É¥ 5.97 9.06   

PTT1PSM-

107 

1 5.54 9.62   

2 6.35 9.45   

3 5.86 9.55   
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�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

PTT1PSM-

107 

4 5.58 11.42   

5 5.84 9.95 1.72 

6 6.18 9.90   

7 5.66     

8 6.04     

9 5.76     

10 5.19     

Á�¨̧É¥ 5.80 9.98   

PTT1PSM-

108 

1 5.70 8.70   

2 5.55 9.49   

3 5.82 8.86   

4 5.49 9.09   

5 5.47 10.06 1.64 

6 5.24 8.53   

7 5.54     

8 5.65     

9 5.52     

10 5.56     

Á�¨̧É¥ 5.55 9.12   

PTT1PSM-

109 

1 5.61 9.54   

2 5.69 8.83   

3 6.08     

4 5.79     

5 5.83   1.6 

6 6.05     

7 5.48     

8 5.81     



77 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

PTT1PSM-

109 

9 5.56     

10 5.73     

Á�¨̧É¥ 5.76 9.19   

PTT1PSM-

110 

1 4.92 7.98   

2 4.94 8.03   

3 5.13 8.85   

4 4.55 9.35   

5 5.03 8.32 1.73 

6 5.01 9.32   

7 5.11     

8 5.14     

9 5.13     

10 4.99     

Á�¨̧É¥ 5.00 8.64   

PTT1PSM-

111 

1 5.25 7.54   

2 5.08 9.03   

3 5.17 9.02   

4 5.22 8.55   

5 5.15 8.57 1.67 

6 5.26 8.43   

7 5.24 8.69   

8 4.86     

9 5.11     

10 4.98     

Á�¨̧É¥ 5.13 8.55   

PTT1PSM-

112 

1 5.66 7.37   

2 5.55 8.91   
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�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

PTT1PSM-

112 

3 5.83 8.43   

4 5.59 10.16   

5 5.47   1.54 

6 5.83     

7 5.53     

8 5.73     

9 5.49     

10 5.83     

Á�¨̧É¥ 5.65 8.72   

PTT1PSM-

113 

1 5.11 9.77   

2 5.80 9.91   

3 4.90 6.77   

4 6.06 8.02   

5 5.63 7.41 1.66 

6 5.58 10.42   

7 5.22 8.91   

8 5.46 10.37   

9 4.92     

10 5.15     

Á�¨̧É¥ 5.38 8.95   

PTT1PSM-

114 

1 5.23 8.44   

2 5.23 8.52   

3 5.37 8.40   

4 5.34 9.19   

5 5.30 9.01 1.69 

6 5.13     

7 4.89     
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�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

PTT1PSM-

114 

8 5.15     

9 4.95     

10 5.03     

Á�¨̧É¥ 5.16 8.71   

PTT1PSM-

115 

1 5.03 8.90   

2 4.68 7.98   

3 4.79 9.67   

4 4.78 8.13   

5 5.14 7.60 1.67 

6 5.33 8.57   

7 5.41     

8 5.56     

9 5.08     

10 5.00     

Á�¨̧É¥ 5.08 8.48   

PTT1PSM-

116 

1 5.13 9.15   

2 5.35 10.41   

3 5.17 9.70   

4 5.51 7.51   

5 5.30 8.27 1.7 

6 4.90     

7 5.26     

8 5.42     

9 5.57     

10 5.51     

Á�¨̧É¥ 5.31 9.01   
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�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

PTT1PSM-

117 

1 6.21 9.45   

2 6.01 9.47   

3 6.12 9.84   

4 6.28 8.54   

5 5.77 9.77 1.52 

6 6.21 8.71   

7 6.31     

8 6.10     

9 5.72     

10 6.23     

Á�¨̧É¥ 6.10 9.30   

PTT1PSM-

118 

1 4.97 5.50   

2 5.14 7.67   

3 5.20 7.87   

4 5.05     

5 5.04   1.37 

6 5.17     

7 5.03     

8 5.04     

9 5.29     

10 5.12     

Á�¨̧É¥ 5.11 7.01   

PTT1PSM-

119 

1 5.44 9.41   

2 5.74 9.68   

3 5.49 8.97   

4 5.30 8.51   

5 5.50 8.10 1.6 
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�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

PTT1PSM-

119 

6 5.90     

7 5.69     

8 5.87     

9 5.58     

10 5.18     

Á�¨̧É¥ 5.57 8.93   

PTT1PSM-

120 

1 6.11 10.70   

2 5.59 8.56   

3 5.73 10.41   

4 5.82 10.92   

5 6.47 8.66 1.63 

6 5.76     

7 5.89     

8 6.23     

9 6.32     

10 6.38     

Á�¨̧É¥ 6.03 9.85   

PTT1PSM-

121 

1 5.72 7.25   

2 4.74 6.96   

3 5.10 8.98   

4 5.12 8.28   

5 5.08 6.33 1.49 

6 5.03 7.33   

7 4.74 8.40   

8 5.14     

9 5.32     

10 5.39     
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�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

  Á�¨̧É¥ 5.14 7.65   

PTT1PSM-

122 

1 4.87 8.48   

2 5.04 8.46   

3 5.19 9.02   

4 5.24 8.05   

5 5.00 8.88 1.63 

6 5.27 8.26   

7 4.96 7.55   

8 4.64 6.94   

9 5.21     

10 5.01     

Á�¨̧É¥ 5.04 8.21   

PTT1PSM-

123 

1 5.61 6.78   

2 5.99 8.64   

3 5.65 8.92   

4 5.49     

5 5.76   1.44 

6 5.36     

7 5.34     

8 5.88     

9 5.46     

10 5.69     

Á�¨̧É¥ 5.62 8.11   

PTT1PSM-

124 

1 5.25 7.68   

2 5.34 7.44   

3 5.18 7.51   

4 5.08 7.45   
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�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

PTT1PSM-

124 

5 5.62 10.49 1.43 

6 5.49 5.08   

7 5.15     

8 5.17     

9 5.33     

10 5.47     

Á�¨̧É¥ 5.31 7.61   

PTT1PSM-

125 

1 4.85 10.09   

2 4.83 9.41   

3 5.48 11.40   

4 5.07 9.95   

5 4.79 8.71 1.95 

6 4.91     

7 5.29     

8 5.44     

9 5.08     

10 5.19     

Á�¨̧É¥ 5.09 9.91   

PTT1PSM-

126 

1 4.11 6.75   

2 5.05 4.07   

3 4.43 7.41   

4 5.11 6.74   

5 4.77 7.31 1.42 

6 4.81 7.07   

7 5.12 7.18   

8 5.22 6.90   

9 5.19 8.20   



84 

�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

PTT1PSM-

126 

10 4.77 7.21   

Á�¨̧É¥ 4.86 6.88   

PTT1PSM-

127 

1 5.82 10.71   

2 5.81 9.79   

3 5.94 8.88   

4 5.72 8.27   

5 5.86   1.67 

6 5.38     

7 5.45     

8 5.42     

9 5.45     

10 5.51     

Á�¨̧É¥ 5.64 9.41   

PTT1PSM-

128 

1 7.05 9.34   

2 6.52 9.31   

3 6.62 8.46   

4 6.36 5.55   

5 6.37 9.56 1.37 

6 6.11 8.85   

7 6.19 9.76   

8 6.23     

9 5.72     

10 6.26     

Á�¨̧É¥ 6.34 8.69   

PTT1PSM-

129 

1 5.94 7.79   

2 5.88 8.46   

3 5.85 7.71   
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�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

PTT1PSM-

129 

4 5.05     

5 6.10   1.39 

6 5.77     

7 5.55     

8 5.96     

9 5.81     

10 5.60     

Á�¨̧É¥ 5.75 7.99   

PTT1PSM-

130 

1 5.88 8.39   

2 5.68 7.90   

3 5.89 8.68   

4 5.98     

5 5.39   1.41 

6 6.03     

7 5.62     

8 6.17     

9 5.81     

10 6.30     

Á�¨̧É¥ 5.88 8.32   

PTT1PSM-

131 

1 5.43 8.89   

2 5.32 7.56   

3 5.06 8.17   

4 4.68 7.77   

5 4.99 7.66 1.6 

6 4.95 8.44   

7 5.49 9.07   

8 5.24 8.68   
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�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

PTT1PSM-

131 

9 5.39     

10 5.27     

Á�¨̧É¥ 5.18 8.28   

PTT1PSM-

132 

1 5.68 9.53   

2 5.24 8.97   

3 5.79 8.82   

4 5.17 7.78   

5 6.04 8.80 1.6 

6 5.37 8.85   

7 5.36 8.81   

8 5.68     

9 5.47     

10 5.44     

Á�¨̧É¥ 5.52 8.79   

PTT1PSM-

133 

1 6.23 8.04   

2 6.11 8.35   

3 6.16 8.39   

4 6.27 9.08   

5 6.43   1.43 

6 5.71     

7 5.34     

8 5.48     

9 6.10     

10 5.31     

Á�¨̧É¥ 5.91 8.47   

PTT1PSM-

134 

1 6.41 9.81   

2 6.03 10.20   
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�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

PTT1PSM-

134 

3 6.10 11.42   

4 5.97 7.89   

5 6.32 10.91 1.61 

6 6.58     

7 6.22     

8 6.24     

9 6.32     

10 6.25     

Á�¨̧É¥ 6.24 10.05   

PTT1(1) 

1 6.11 8.47   

2 6.88 9.10   

3 6.80 7.50   

4 6.71 7.84   

5 6.48 7.68 1.24 

6 7.10     

7 6.74     

8 6.14     

9 6.31     

10 6.34     

Á�¨̧É¥ 6.56 8.12   

PTT1(2) 

1 6.69 8.90   

2 6.33 10.33   

3 7.09 10.10   

4 6.68     

5 6.74   1.46 

6 6.82     

7 6.47     
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�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

PTT1(2) 

8 6.90     

9 6.69     

10 6.69     

Á�¨̧É¥ 6.71 9.78   

PTT1(3) 

1 7.22 8.48   

2 6.50 9.51   

3 7.06 9.28   

4 7.02 10.98   

5 6.45   1.4 

6 6.62     

7 6.92     

8 7.30     

9 6.53     

10 6.77     

Á�¨̧É¥ 6.84 9.56   

PSM (1) 

1 5.62 6.81   

2 5.65 7.81   

3 5.73 7.89   

4 5.54     

5 5.82   1.34 

6 5.37     

7 5.35     

8 5.73     

9 5.35     

10 5.92     

Á�¨̧É¥ 5.61 7.50   
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�µ¦µ���ª��¸É�1 ��n°���nµ�ªµ¤¥µªÁ¤¨È��oµª��n°��o¤�®¨�́�o¤�Â¨³ Elongation 

Lines Rep �ªµ¤¥µªÁ¤¨È��n°��o¤ �ªµ¤¥µªÁ¤¨È�®¨�́�o¤ Elongation 

PSM (2) 

1 5.17 7.30   

2 4.97 8.83   

3 5.07 10.94   

4       

5     1.78 

6       

7       

8       

9       

10       

Á�¨̧É¥ 5.07 9.02   
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�¦³ª�́·�µ¦«¹�¬µÂ¨³�µ¦�Îµ�µ� 

 

�ºÉ°-�µ¤­�»¨ ���¦·�µ��Á®¤º°�Â�oª 

ª�́�Á�º°���̧�Á�·� Š�¤·�»�µ¥��ŚŝŜŚ 

­�µ��¸ÉÁ�·� °ÎµÁ£°Á�·¤�µ��µ��ª�����́®ª�́­»¡¦¦��»¦̧ 

�¦³ª�́·�µ¦«¹�¬µ ¤�́¥¤«¹�¬µ�Ã¦�Á¦̧¥�­µ¤�»�¦́��Ã£�µ¦µ¤ 

�ÎµÂ®�n�®�oµ�¸É�µ¦�µ��́��»�´� - 

­�µ��¸É�Îµ�µ��́��»�´� - 

�¨�µ��¸Á�n�Â¨³¦µ�ª´̈ �µ�ª·�µ�µ¦ - 

�»��µ¦«¹�¬µ�¸ÉÅ�o¦́� - 

 

 




