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ABSTRACT 

Narumol�Pimlee 2021:�Physical Grain Quality of F��Lines Obtained from Crossing 

between Upland and Lowland Rice. Special problem Major Agricultural Science, 

Department of Agronomy.  Special problem advisor:  Weerachai Matthayatthaworn, 

Ph.D. 43 pages. 

Seed size was physical grain quality with important. Breeding for Thai rice standard must 

be long grain and slender shape. Thus, the objective of this experiment was to evaluate grain size 

and grain shape of F8 lines obtained from crosses Prayaleumgang x Chanat1 and Prayaleumgang x 

Suphanburi 3, 16 and 9 lines respectively. The results indicated that 10 lines of PLG X CNT1 and 

8 lines of PLG X SPR3 were classified into long grain to very long grain. While, grain shape was 

evaluated that 11 lines of PLG X CNT1 and 8 lines of PLG X SPR3 were classified into slender. 

Grain size and grain shape were combined considering.  The results indicated that there were 8 

lines of both crosses�were long grain and slender. The information of this experiment will be using 

lines selection. 
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¡́��»r�oµª�µ�¸É­¼��o°�¤̧�ªµ¤­µ¤µ¦����µ�°µ�µ«®�µªÁ¥È�Å�o�¸ (�oµª��º°��̧ª·�� 

 

2. �oµª¡´��»r¡�µ¨º¤Â�� 

 

Á�È��oµªÅ¦n�oµªÁ®�̧¥ª� �oµª�¹É�­»��³¤̧¨´�¬�³°n°��»n¤Â¨³¤̧�¨·É�®°¤� ¤̧¦­�µ�·�¸� Ã��Á�n�

�ªnµ�oµªÅ¦n¡́��»r°ºÉ�Ç� �oµª�¨o°�¤̧Á¥ºÉ°®»o¤Á¤¨È� �pericarp) ¤̧�¦·¤µ�°¤·Ã¨­�ÎÉµ� �oµª®»�­»��¹�¤̧ Á�ºÊ°

­´¤�´­°n°��»n¤� Á�¸Ê¥ªÅ¤n­µ�®¦º°�¦³�oµ�Â�È�� Á®¤º°��oµª�¨o°��µ�¡́��»r� �ªµ¤�¦»�Á¨È��o°¥�°�Á¥ºÉ°

®»o¤Á¤¨È��´��ªµ¤°n°��»n¤�°�Â�o��oµªÂ¨³�µ¦¤̧�¨·É�®°¤� Á�È�°��r�¦³�°��¸É�­¤�­µ��´�°¥nµ�¨�

�´ª�¤̧¨´�¬�³Á�¡µ³�´ª��oµª¡�µ¨º¤Â��­nª�Ä®�n�·¥¤�¨¼�Á¡ºÉ°�µ¦�¦·Ã£�Á�È �®¨´�� Á¤¨È�¤̧¨´�¬�³

Ä®�n°oª��o°¤� �oµª�¹É�­»��»n¤¤̧�¨·É�®°¤¤µ��·¥¤¦´��¦³�µ�Á�È��oµª�¨o°��oµªÁ®�̧¥ª� �³¤̧¦­�µ�·

°¦n°¥¤µ��¤̧�ªµ¤Á¨ºÉ°¤¤́�� Á¤¨È��oµªÁ�µ³�´ª�¸Â¨³Á�ºÊ°­´¤�´­�»n¤�µ��¨µ�� ��°�ª·�́¥Â¨³¡́��µ�oµª�

�¦¤�µ¦�oµª��2565� 
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3. �oµª¡´��»r�́¥�µ� 1 

 

�oµª¡́��»r�́¥�µ� 1 Å�o�µ��µ¦�­¤¡́��r¦³®ªnµ�­µ¥¡́��»r� IR13146-158-1 �´��IR15314-43-

2-3 Â¨³�BKN6995-16-1-1-2 ̈ ´�¬�³�¦³�Îµ¡́��»r�Á�È��oµªÁ�oµ� ¤̧�ªµ¤­¼��  113 Á���·Á¤�¦� Á�È��oµª�¸É

Å¤nÅª�n°�nª�Â­��°µ¥»Á�È�Á�¸É¥ª� 119-130 ª́��¤̧�¦��°�´Ê�� Ä�­¸Á�¸¥ª�Ä¥��¥µª�¦ª�¥µª�Â¨³�°¦ª�­´Ê��

Á¤¨È�Á¦̧¥ª¥µª��oµªÁ�¨º°�­¸¢µ���µ�Á¤¨È�¤̧�o��»�� Á¤¨È��oµª�¨o°�¥µª�7.7 ¤·¨¨·Á¤�¦��¦·¤µ�°³¤·Ã¨­�

26-27 % Ä®o�¨�¨·�­¼�� Á¤¨È�¥µª��oµª­µ¦Ä­�Â¨³Â�¦n���oµ��µ�Ã¦�Ä�®�·�  �«¼�¥rª·�́¥�oµª�́¥�µ���

2564� 

 

4. �oµª¡´��»r­»¡¦¦��»¦¸ 3 

 

�oµª¡́��»r­»¡¦¦��»¦̧�3�Å�o�µ��µ¦�­¤¡́��r¦³®ªnµ�­µ¥¡́��»r Basmati370*3 / ��7 // IR68�

�¸É«¼�¥rª·�́¥�oµª­»¡¦¦��»¦̧�¨´�¬�³�¦³�Îµ¡́��»r�Á�È��oµªÁ�oµ�­¼��¦³¤µ��114 Á���·Á¤�¦�Å¤nÅª�n°�nª�

Â­��°µ¥»Á�È�Á�¸É¥ª� 115-120�ª́��¨´�¬�³�¦��°�´Ê�� �o�Â�È�� Ä�­¸Á�¸¥ª� Ä����n°��oµ��´Ê�� Á¤¨È��oµª­¸

Á�¨º°�¢µ�� �¦·¤µ�°³Å¤Ã¨­� 28.3%��»�£µ¡�oµª­»�� ¦nª��Â�È���oµ��µ�Á¡¨¸Ê¥�¦³Ã��­¸�ÎÊ µ �µ¨�

�oµ��µ�Ã¦�Å®¤oÂ¨³Ã¦��°�Ä�Â®o� ��°�ª·�́¥Â¨³¡́��µ�oµª��¦¤�µ¦�oµª��2559� 

 

5. �»�£µ¡�oµª�µ��oµ��µ¥£µ¡ 

 

ř���»�£µ¡�µ��µ¥£µ¡��grain physical quality) ®¤µ¥�¹���»�­¤�´�·£µ¥�°��°�Á¤¨È��¸ÉÁ®È�

Å�o�nµ¥�­µ¤µ¦��¦ª�­°��oª¥­µ¥�µÅ�o�Á�n���́É���ª��ª́���µ¦�ºÊ°�µ¥�oµª¥�́Ä�o�»�­¤�´�·Á¤¨È��oµª�µ�

�µ¥£µ¡Ä��µ¦�ÎµÂ��Á�¦��oµª�»���·���´Ê��̧Ê ¤̧�ªµ¤�́�Á��Â¨³�¦ª�­°�Å�o¦ª�Á¦Èª�¹É��ÎµÂ��Á�È�  

 

ř�ř�­¸�oµªÁ�¨º°��Á�È�¨´�¬�³�¦³�Îµ¡́��»r� �¹É�¤̧­¸�µª®¦º°¢µ�� ¤̧­nª�Ä��µ¦�´Ê��ºÉ°¡́��»r�oµª

Ä�°�¸��­¸�oµªÁ�¨º°��³¡�¤̧­¸�µª�¢µ��¤nª��Â¨³�Îµ 

 

ř�Ś�­¸�oµª�¨o°��Á¤ºÉ°�³Á�µ³Á�¨º°��oµª°°�Á�È��oµª�¨o°�� ­¸�°��oµª�¨o°�­nª�Ä®�n¤̧­¸�µª�

�µ�¡́��»r¤̧­¸Â���ÎÊµ�µ¨®¦º°­¸¤nª���Á�º°��Îµ� �¹É��º°ªnµÁ�È�­¸�̧É¤̧�»�£µ¡Á�¡µ³Â¨³�·¥¤�¦·Ã£�Á¡ºÉ°
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�»�£µ¡�µ��oµ�Ã£��µ�µ¦®¦º°Á�È���¤� Á�n��oµªÂ����oµªÁ®�̧¥ª�Îµ��oµª�¨o°���·��̧Ê�oµÁ�È�­¸¨oª�  

Ç��³¤̧¦µ�µ­¼��Â�n�oµ���oµª�µª�»�£µ¡Â¨³¦µ�µ�³�o°¥¨� 

 

ř�ś���µ��°�Á¤¨È�� �grain size) ª́��µ���ªµ¤¥µª��ªoµ��®�µ�°�Á¤¨È�� Â�nÄ��µ¦¡·�µ¦�µ

�»�£µ¡Á¤¨È��´ÉªÅ��³®¤µ¥�¹��ªµ¤¥µª�°�Á¤¨È��Ã�¥Á�¸¥��µ��U.S.D.A. Standard (řšŠŚ���´��̧Ê  

 

�ªµ¤¥µªÁ¤¨È���length) 

¥µª¤µ���very long - VL)   ¤µ��ªnµ�ş�ŝ�¤¤� 

¥µª��long - L)    ş�ŘŞyş�ŝ�¤¤� 

�n°��oµ�¥µª��medium long - ML)  Ş�Şřyş�Řŝš�¤¤� 

�µ��¨µ���medium - M)   Ş�řŘř�Ş�ŞŘš�¤¤� 

�n°��oµ�­´Ê���medium short - MS)  ŝ�ŝř�Ş�řŘ�¤¤� 

­´Ê���short - S)    �o°¥�ªnµ�ŝ�ŝ�¤¤� 

 

ř�Ŝ�¦¼�¦nµ�Á¤¨È���¦³Á¤·��µ�°´�¦µ­nª��ªµ¤¥µª�n°�ªµ¤�ªoµ���´��̧Ê  

 

Á¦̧¥ª��slender - SL)   ¤µ��ªnµ�ś�Ř�¤¤� 

�µ��¨µ���intermediate - I)  Ś�ř�ś�Ř�¤¤� 

�o°¤��bold - B)    �o°¥�ªnµ�Ś�Ř�¤¤� 

 

ř�ŝ��oµª�o°�Å�n��chalky grain) Á�È ��»��»n��µª�¹�Â­�Ä�Á¤¨È��oµªÁ�oµ��¹É �Á�·��µ��µ¦�́�

�´ª°¥nµ�®¨ª¤Ç�¦³®ªnµ��¨¹�Â�o���starch  granule), �¨»n¤Â�o���starch compound)  Â¨³Ã�¦�¸��

�protein body)   �ÎµÄ®oÁ�·��n°�°µ�µ«Á¨È�Ç£µ¥Ä�Á¤¨È�� �¹�Á®È�Á�È�¨´�¬�³�¹�Â­�� �»��»n��µª�̧Ê ¤̧

��µ�Â���nµ��´�� �ÎµÂ®�n��o°�Å�n°µ�Á�·��¹Ê ��¦��¨µ�Á¤¨È�� �white center), �µ��oµ��o°��¸É°¥¼n�oµ�

Á�¸¥ª�´��´¡£³��white belly)   ®¦º°�µ��oµ�®¨´���white back)   �oµªÅ�¥­nª�¤µ�Á�È��o°�Å�n�o°¥Á�È�

�¦³Á£��white belly �oµª�o°�Å�nÅ¤n�·¥¤Ä�ª��µ¦�oµ�oµªÁ¡¦µ³Å¤n­ª¥Â¨³�»�£µ¡�µ¦­¸Å¤n�¸��oµª®́�

¤µ���oµª�o°�Å�n��°��µ��ª��»¤�oª¥� ¡́��»�¦¦¤�­£µ¡Âª�¨o°¤�Á�n���Â®¨n��¨¼���§�¼�µ¨�°»�®£¼¤· � �

Â¨³�µ¦Ä­n�»q ¥ 
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ř�Ş��ªµ¤Ä­�°�Á¤¨È�� ®¤µ¥�¹�� �ªµ¤�¹�Â­�� �opaque) ®¦º°�ªµ¤Ä­� �translucence) �°�

Á�ºÊ°�oµª­µ¦�´Ê�Á¤¨È� 

 

 Ś���»�£µ¡�µ�Á�¤̧�¸É Á�¸É¥ª�o°��´��»�£µ¡�µ¦®»��o¤Â¨³¦´��¦³�µ�� �cooking and eating 

quality) Á�È��»�£µ¡�¸É�¼o�¦·Ã£�Ä�oÄ��µ¦�´�­·�Ä�Á¨º°��ºÊ°� �´Ê��̧Ê Á¡¦µ³�ªµ¤�°��oµª­»��°�Â�n¨ ³

��Â���nµ��´���´Ê�Â�n�oµªÁ®�̧¥ª�»n¤��Å��¹��oµª¦nª�Â�È�� �»�£µ¡�µ¦®»��o¤� ­µ¤µ¦��µ��³Á�Ã�¥

�»�­¤�´�·Á¤¨È��µ�Á�¤̧� �grain chemical properties) �´��́¥�¸É�ÎµÄ®o�oµª¡́��»r�nµ� Ç ¤̧�»�£µ¡�°��oµª

­»�Â���nµ��´��´��̧Ê  

 

Ś�ř��¦·¤µ�°¤·Ã¨­� �apparent amylose content) Â�o��oµª�¦³�°��oª¥°��r�¦³�°�¥n°¥� Ś�

­nª���º°�°¤·Ã¨Á���·�� �amylopectin) Â¨³°¤·Ã¨­��amylose) ­´�­nª��°�°��r�¦³�°�¥n°¥�´��¨nµª

¤̧�¨�n°�»�£µ¡�oµª­»�� Á�n��Â�o��oµªÁ®�̧¥ª¤̧Â�n°¤·Ã¨Á���·�� ®¦º°¤̧°¤·Ã¨­��°¥¼nÁ¡̧¥�Á¨È��o°¥� Ä�

Â�o��oµªÁ�oµ�³¤̧°¤·Ã¨­��°¥¼n�¦³¤µ�� řŘ�śŜ�� �¦·¤µ�°¤·Ã¨­Á�È�­µÁ®�»�ÎµÄ®o�oµª­»�¤̧�ªµ ¤

Á®�̧¥ª¨�¨�®¦º°¦nª�¤µ��¹Ê�Â¨³�ÎµÄ®o�oµª�»n¤�o°¥¨��oª¥ 

 

Ś�Ś��ªµ¤���´ª�°�Â�o�­»���gel consistency) Â¤o�¦·¤µ�°¤·Ã¨­�³Á�È��´��́¥­Îµ�´��n°

�»�£µ¡�oµª­»�� Â�nÄ�¦³®ªnµ��oµª�¸É ¤̧°¤·Ã¨­Á�nµ�´�� °µ�¤̧�ªµ¤Â�È��°��oµª­»�Â���nµ��´�� �´Ê��̧Ê

Á�ºÉ°��µ��»�­¤�´�·�°�Â�o�­»�¤̧°´�¦µ�µ¦�º��´ªÅ¤nÁ�nµ�´���ÎµÄ®oÂ�o�­»�¤̧�ªµ¤Â�È�Â¨³°n°�

Â���nµ��´���oµª�¸É¤̧�nµ�ªµ¤���´ªÂ�o�­»�°n°�� �oµª­»��³�»n¤�ªnµ� �oµª�¸É¤̧�nµ�ªµ¤���´ªÂ�o�­»�Â�È��

�µ¦��­°��ªµ¤Â�È��°�Â�o�­»��­µ¤µ¦���­°�Ã�¥®µ�ªµ¤���´ª�°�Â�o�­»��µ��µ¦°nµ�

¦³¥³�µ��¸ÉÂ�o�Å®¨ 

 

Ś�ś�¦³¥³Áª¨µÄ��µ¦®»��o¤� �cooking time) �µ¦�o¤Á¤¨È��oµªÄ®o­»�Ä�oÁª¨µÂ���nµ��´���¹Ê�°¥¼n

�´�°»�®£¼¤·Â�o�­»�� �gelatinization   temperature) �µ¦�¦³Á¤·�®µ°»�®£¼¤·Â�o�­»�� Ã�¥ª·�¸�µ¦­¨µ¥

Á¤¨È��oµªÄ��nµ�� �alkali   test) Ã�¥Â�nÁ¤¨È��oµª­µ¦Ä�­µ¦¨³¨µ¥�nµ�Ã¡Â�­Á�¸¥¤Å±�¦°�Å��r�

�KOH) ř�ş���µ��Śś��́ÉªÃ¤� 

 

Ś�Ŝ��µ¦¥º��´ª�°�Á¤¨È��oµª­»���elongation ratio during   cooking) Ä�¦³®ªnµ��µ¦®»��o¤

Á¤¨È��oµª¤̧�µ¦�¥µ¥�´ª�»��oµ�� Ã�¥Á�¡µ³�oµ�¥µª� �»�¨´�¬�³�̧Ê Á�È��»�£µ¡¡·Á«¬�°��oµª� �¹É��³

�nª¥Á­¦·¤Ä®oÁ¤¨È��oµª­»��¥µ¥¤µ��¹Ê�� Â¨³®µ��oµª­»�Å¤nÁ®�̧¥ª�·��´��µ¦�¥µ¥�°��oµª­»��³�n ª¥
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Ä®o�oµª�¹Ê�®¤o°�¸�¹Ê�� �nª¥Ä®o�oµª�»n¤¤µ��¹Ê �� Á¡¦µ³�µ¦�¥µ¥�´ª�ÎµÄ®oÁ�ºÊ°�oµªÃ�¦n�Å¤n°´�Â�n�� �oª¥

Á®�»�̧Ê ��oµª�µ­¤µ�·�śşŘ��¹É�Á�È��oµª°¤·Ã¨­�µ��¨µ��Â�n¤̧�µ¦¥º��´ª�¸¤µ��¹�Á�È��¸É�·¥¤Ä��³ª́�°°�

�¨µ� 

Ś�ŝ��¨·É�®°¤� �aroma)  �oµªÃ�¥�´ÉªÅ�¤̧­µ¦¦³Á®¥®¨µ¥¦o°¥��·�Â�n�oµª®°¤�³¤̧­µ¦� Ś �

acetyl-��pyrroline ¤µ��ªnµ�oµª�´ÉªÅ��Ä��oµª­µ¦®°¤�ř��¦´¤¤̧­µ¦�̧Ê°¥¼n� Ř�ŘŜ�Ř�Řš�Å¤Ã�¦�¦´¤�Â¨³

Ä��oµª�¨o°��ř��¦´¤�¤̧°¥¼n�Ř�ř�Ř�Ś�Å¤Ã�¦�¦´¤��Ä�Á�¥�ř��¦´¤¤̧­µ¦®°¤�̧ÊÄ��¦·¤µ��ř�Å¤Ã�¦�¦´¤ 

 

Ś�Ş��¦·¤µ�Ã�¦�¸���protein  content)  Â¤oªnµÃ�¦�¸��³Å¤n�n°¥�¼�°oµ��¹�Á¤ºÉ°�¨nµª�¹��»�£µ¡�

Â�n¤̧¦µ¥�µ�ªnµÃ�¦�¸��¸É­nª��°��°�Á¤¨È�� ¤̧�¨�ÎµÄ®o¦³¥³Áª¨µÄ��µ¦®»��o¤�µ��¹Ê���´Ê��̧Ê Á�ºÉ°��µ�

Ã�¦�̧��Á�È��́ª�´��ªµ��µ¦�¹¤�°��ÎÊµÁ�oµÅ�£µ¥Ä�Á¤¨È��oµª� �°��µ��̧ÊÃ�¦�̧�­¼��ÎµÄ®oÁ¤¨È�Â�¦n�

�ºÊ��ÎµÄ®o�´�­¸°°�Å�o¥µ��°µ�¤̧¦³�´��µ¦­¸�ÎÉµ��¤̧¦ÎµÁ®¨º°°¥¼n¤µ����ÎµÄ®o�oµª­»�Á®�̧¥ª�o°¥¨�Â¨³¤̧­¸

�¨ÎÊµ��µ��µ¦«¹�¬µ�¨�µ¦Ä­n�»q ¥��n°�»�£µ¡�oµª��¡�ªnµ��µ¦Ä­n�»q ¥Å�Ã�¦Á���¹É��ÎµÄ®oÃ�¦�̧�Ä�Á¤¨È�

�oµª­µ¦¡́��»r�µª�°�¤³¨·� řŘŝ��­¼��¹Ê�� ¤̧�oµª­»�­¸�¨ÎÊµ�¹Ê�� �oµª¤̧�ªµ¤�»n¤¨�¨�Á¤ºÉ°Á¤¨È��oµª­µ¦ ¤̧

Ã�¦�¸��řŘ��Â¨³®µ�Ã�¦�¸�­¼�� řŚ����ªµ¤Á®�̧¥ª�°��oµª� �³¨�¨��oª¥  ��°�ª·�́¥Â¨³¡́��µ�oµª�

�¦¤�µ¦�oµª��2551� 
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°»��¦�rÂ¨³ª·�¸�µ¦ 

 

°»��¦�r 

 

ř��¡́��»r�oµª�¸ÉÄ�o��­°���Îµ�ª��Ŝ�­µ¥¡́��»r��¦³�°��oª¥ 

 

 ř�ř��oµª¡́��»r¡�µ¨º¤Â�� 

 ř�Ś��oµª¡́��»r�́¥�µ��ř 

 ř�ś��oµª¡́��»r­»¡¦¦��»¦̧�ś 

 ř�Ŝ�Á¤¨È��oµª­µ¥¡́��»r¨¼��́Éª�¸É�Š 

 

�µ¦µ��¸É�1 ­µ¥¡́��»r�°��¼n�­¤�¸É�1 ¦³®ªnµ�¡�µ¨º¤Â�� x �́¥�µ� 1 

¨Îµ�´��¸É �ºÉ°­µ¥¡́��»r 

1 KU1001-7 

2 KU1001-8-1 

3 KU1001-8-2 

4 KU1001-8-3 

5 KU1001-8-4 

6 KU1001-11 

7 KU1001-13 

8 KU1001-16-1 

9 KU1001-16-2 

10 KU1001-20-2 

11 KU1001-21-1 

12 KU1001-21-2 

13 KU1001-24-1 

14 KU1001-24-2 

15 KU1001-26 

16 KU1001-29 

  



10 
 

�µ¦µ��¸É�2 ­µ¥¡́��»r�°��¼n�­¤�¸É�2 ¦³®ªnµ�¡�µ¨º¤Â���x ­»¡¦¦��»¦̧�3 

¨Îµ�´��¸É �ºÉ°­µ¥¡́��»r 

1 KU1002-3-1 

2 KU1002-3-2 

3 KU1002-3-3 

4 KU1002-4-1 

5 KU1002-4-2 

6 KU1002-5-1 

7 KU1002-5-2 

8 KU1002-11-1 

9 KU1002-13 

 

Ś��°»��¦�r�¸ÉÄ�oÄ��µ¦ª́�Á¤¨È��oµª 

2.1 Vernier caliper 

2.2 �¦³�µ¬�¦µ¢ 

 

 

ª·�¸�µ¦ 
 

1. �ÎµÁ¤¨È��oµª°°��µ�¦ª� Ã�¥Á¨º°�Á¤¨È��¸É­¤�¼¦�rÅªo�Â¨³�´�Á¨º°�Á¤¨È��oµª�¸É¨¸��·Ê� 

 

2. ª́��ªµ¤¥µªÂ¨³�ªµ¤�ªoµ�Á¤¨È��oµªÁ�¨º°�Ã�¥Ä�o�vernier caliper Ä��µ¦ª́��ªµ¤¥µª

Â¨³�ªµ¤�ªoµ�Á¤¨È��oµªÁ�¨º°��Â¨³�´��¹��¨ 
 

3. Â�³Á�¨º°�®»o¤Á¤¨È��oµª°°�ª́��ªµ¤¥µªÂ¨³�ªµ¤�ªoµ�Á¤¨È��oµª�¨o°�Ã�¥Ä�o�vernier 

caliper Ä��µ¦ª́��ªµ¤¥µªÂ¨³�ªµ¤�ªoµ�Á¤¨È��oµª�¨o°��Â¨³�´��¹��¨ 

 



11 
 

­�µ��̧ÉÂ¨³¦³¥³Áª¨µ��¨°� 

 

1. ­�µ��¸É��¨°� 
 

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

¤®µª·�¥µ¨´¥Á�¬�¦«µ­�¦r 

 

2. ¦³¥³Áª¨µ��¨°� 

 

Á¦·É¤��¨°��´Ê�Â�nÁ�º°��´�ªµ�¤�¡�«��ŚŝŞŜ��¹�Á�º°�¤�¦µ�¤�¡�«��ŚŝŞŝ 
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�¨Â¨³ª·�µ¦�r 

 

��µ�Á¤¨È��oµªÁ�¨º°� 

 

�µ��µ¦­»n¤Á¤¨È��¸É­¤�¼¦�r�µ�¦ª��Îµ�ª�� 10 Á¤¨È��oµªÁ�¨º°���Îµ¤µª́���µ�Ã�¥Ä�o�digital 

vernier caliper ¡�ªnµ Á¤¨È��oµª­µ¥¡́��»r¨¼��́Éª�¸É � 8 �°��¼n�­¤�PLG x CNT1�¤̧�ªµ¤¥µªÁ¤¨È �

�oµªÁ�¨º°��o°¥�¸É­»��º°­µ¥¡́��»r� KU1001-7 ¤̧�ªµ¤¥µª�8.28 ¤·¨¨·Á¤�¦ ��µ¦µ��¸É� 3)�Ä���³�¸É­µ¥

¡́��»r�KU1001-26 ¤̧�ªµ¤¥µª�11.91 ¤·¨¨·Á¤�¦� Á¤ºÉ°Á�¦̧¥�Á�¸¥��´�¡́��»rÂ¤n� PLG �¸É¤̧�ªµ¤¥µªÁ¤¨È�

�oµªÁ�¨º°��10.31 ¤·¨¨·Á¤�¦�¡�ªnµ¤̧�Îµ�ª� 8 ­µ¥¡́��»r�¸É¤̧Á¤¨È�¥µª�ªnµ�Â¨³¤̧�Îµ�ª� 8 ­µ¥¡́��»r�¸É¤̧

Á¤¨È�­´Ê��ªnµ� Â¨oªÁ¤ºÉ°Á�¦̧¥�Á�¸¥��´�¡́��»r¡n°� CNT1 �¸É¤̧�ªµ¤¥µªÁ¤¨È��oµªÁ�¨º°�� 10.16 ¤·¨¨·Á¤�¦�

¡�ªnµ¤̧�Îµ�ª�� 9 ­µ¥¡́��»r�¸É¤̧Á¤¨È�¥µª�ªnµ� Â¨³¤̧�Îµ�ª� 7 ­µ¥¡́��»r�¸É¤̧Á¤¨È�­´Ê��ªnµ� ­nª��ªµ¤

�ªoµ�Á¤¨È��oµªÁ�¨º°��́Ê�¡�ªnµ­µ¥¡́��»r� KU1001-13 ¤̧�ªµ¤�ªoµ��o°¥�¸É­»��2.36�¤·¨¨·Á¤�¦�Ä���³

�¸É­µ¥¡́��»r�KU1001-7 ¤̧�ªµ¤�ªoµ�¤µ��¸É­»�� 3.48�¤·¨¨·Á¤�¦� Á¤ºÉ°Á�¦̧¥�Á�¸¥��´�¡́��»rÂ¤n� PLG �¸É¤̧

�ªµ¤�ªoµ�Á¤¨È��oµªÁ�¨º°�� 3.53 ¤·¨¨·Á¤�¦� Å¤n¡�ªnµ¤̧­µ¥¡́��»r�¸É¤̧�ªµ¤�ªoµ�Á¤¨È��ªoµ��ªnµ� Â¨³¤̧

�Îµ�ª� 16 ­µ¥¡́��»r�¸É¤̧�ªµ¤�ªoµ�Á¤¨È��o°¥�ªnµ� Â¨oªÁ¤ºÉ°Á�¦̧¥�Á�¸¥��´�¡́��»r¡n°� CNT1 �¸É¤̧�ªµ¤

�ªoµ�Á¤¨È��oµªÁ�¨º°�� 2.44 ¤·¨¨·Á¤�¦�¡�ªnµ¤̧�Îµ�ª�� 14 ­µ¥¡́��»r�¸É¤̧�ªµ¤�ªoµ�Á¤¨È��ªoµ��ªnµ� Â¨³

¤̧�Îµ�ª� 2 ­µ¥¡́��»r�¸É¤̧�ªµ¤�ªoµ�Á¤¨È��o°¥�ªnµ�Ä�­nª��°��oµª¡́��»r�¸É¤̧�»�£µ¡Á¤¨È��¸�°�Å�¥�º°

¡́��»r �PTT1 Â¨³�KDML105 �́Ê�¡�ªnµ¤̧�ªµ¤¥µªÁ¤¨È��oµªÁ�¨º°��10.47 Â¨³�10.49 ¤·¨¨·Á¤�¦�

�µ¤¨Îµ�´��Â¨³¤̧�ªµ¤�ªoµ�Á¤¨È��oµªÁ�¨º°��2.50�Â¨³�2.42�¤·¨¨·Á¤�¦��µ¤¨Îµ�´� 

 

�µ��µ¦­»n¤Á¤¨È��¸É­¤�¼¦�r�µ�¦ª��Îµ�ª�� 10 Á¤¨È��oµªÁ�¨º°���Îµ¤µª́���µ�Ã�¥Ä�o� digital 

vernier caliper ¡�ªnµ Á¤¨È��oµª­µ¥¡́��»r¨¼��́Éª�¸É � 8 �°��¼n�­¤�PLG x�SPR3� ¤̧�ªµ¤¥µªÁ¤¨È �

�oµªÁ�¨º°��o°¥�¸É­»��º°­µ¥¡́��»r KU1002-13 ¤̧�ªµ¤¥µª�10.00 ¤·¨¨·Á¤�¦ ��µ¦µ��¸É�3)�Ä���³�¸É­µ¥

¡́��»r�KU1002-3-3 ¤̧�ªµ¤¥µª�12.22 ¤·¨¨·Á¤�¦� Á¤ºÉ°Á�¦̧¥�Á�¸¥��´�¡́��»rÂ¤n� PLG �¸É¤̧�ªµ¤¥µªÁ¤¨È�

�oµªÁ�¨º°��10.31 ¤·¨¨·Á¤�¦�¡�ªnµ¤̧�Îµ�ª� 6 ­µ¥¡́��»r�¸É¤̧Á¤¨È�¥µª�ªnµ�Â¨³¤̧�Îµ�ª� 3 ­µ¥¡́��»r�¸É¤̧

Á¤¨È�­´Ê��ªnµ� Â¨oªÁ¤ºÉ°Á�¦̧¥�Á�¸¥��´�¡́��»r¡n°� SPR3 �¸É¤̧�ªµ¤¥µªÁ¤¨È��oµªÁ�¨º°�� 10.33 ¤·¨¨·Á¤�¦�

¡�ªnµ¤̧�Îµ�ª�� 6 ­µ¥¡́��»r�¸É¤̧Á¤¨È�¥µª�ªnµ� Â¨³¤̧�Îµ�ª� 3 ­µ¥¡́��»r�¸É¤̧Á¤¨È�­´Ê��ªnµ� ­nª��ªµ¤

�ªoµ�Á¤¨È��oµªÁ�¨º°��́Ê�¡�ªnµ­µ¥¡́��»r�KU1002-11-1 ¤̧�ªµ¤�ªoµ��o°¥�¸É­»��2.32�¤·¨¨·Á¤�¦�

Ä���³�¸É­µ¥¡́��»r �KU1002-3-2 Â¨³�KU1002-3-3 ¤̧�ªµ¤�ªoµ�¤µ��¸É­»��3.14�¤·¨¨·Á¤�¦�Á¤ºÉ°

Á�¦̧¥�Á�¸¥��´�¡́��»rÂ¤n� PLG �¸É¤̧�ªµ¤�ªoµ�Á¤¨È��oµªÁ�¨º°�� 3.53 ¤·¨¨·Á¤�¦� Å¤n¡�ªnµ¤̧­µ¥¡́��»r�¸É ¤̧
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�ªµ¤�ªoµ�Á¤¨È��ªoµ��ªnµ�Â¨³¤̧�Îµ�ª� 9 ­µ¥¡́��»r�¸É¤̧�ªµ¤�ªoµ�Á¤¨È��o°¥�ªnµ�Â¨oªÁ¤ºÉ°Á�¦̧¥�Á�¸¥�

�´�¡́��»r¡n°�SPR3 �¸É¤̧�ªµ¤�ªoµ�Á¤¨È��oµªÁ�¨º°��2.35 ¤·¨¨·Á¤�¦�¡�ªnµ¤̧�Îµ�ª��7 ­µ¥¡́��»r�¸É¤̧�ªµ¤

�ªoµ�Á¤¨È��ªoµ��ªnµ�Â¨³¤̧�Îµ�ª� 2 ­µ¥¡́��»r�¸É¤̧�ªµ¤�ªoµ�Á¤¨È��o°¥�ªnµ 

 

��µ�Á¤¨È��oµª�¨o°� 

 

�µ��µ¦­»n¤Á¤¨È��¸É­¤�¼¦�r�µ�¦ª��Îµ�ª�� 10 Á¤¨È�� �µ��́Ê�Â¥�Á°µÂ�¨�°°�Ä®oÁ�È ��oµª

�¨o°�� �Îµ¤µª́���µ�Ã�¥Ä�o� digital vernier caliper ¡�ªnµÁ¤¨È��oµª­µ¥¡́��»r¨¼��́Éª�¸É� 8 �°��¼n�­¤�

PLG x CNT1�¤̧�ªµ¤¥µªÁ¤¨È��oµª�¨o°��o°¥�¸É­»��º°­µ¥¡́��»r�KU1001-7 ¤̧�ªµ¤¥µª�6.01 ¤·¨¨·Á¤�¦�

��µ¦µ��¸É�3) Ä���³�¸É­µ¥¡́��»r�KU1001-26 ¤̧�ªµ¤¥µª�8.08 ¤·¨¨·Á¤�¦� Á¤ºÉ°Á�¦̧¥�Á�¸¥��´�¡́��»rÂ¤n�

PLG �¸É¤̧�ªµ¤¥µªÁ¤¨È��oµª�¨o°�� 7.46 ¤·¨¨·Á¤�¦�¡�ªnµ¤̧�Îµ�ª�� 3 ­µ¥¡́��»r�¸É¤̧Á¤¨È�¥µª�ªnµ�Â¨³¤̧

�Îµ�ª��13 ­µ¥¡́��»r�¸É¤̧Á¤¨È�­´Ê��ªnµ� Â¨oªÁ¤ºÉ°Á�¦̧¥�Á�¸¥��´�¡́��»r¡n°� CNT1 �¸É¤̧�ªµ¤¥µªÁ¤¨È��oµª

�¨o°��7.40 ¤·¨¨·Á¤�¦�¡�ªnµ¤̧�Îµ�ª��3 ­µ¥¡́��»r�¸É¤̧Á¤¨È�¥µª�ªnµ�Â¨³¤̧�Îµ�ª��13 ­µ¥¡́��»r�¸É¤̧Á¤¨È�

­´Ê��ªnµ�­nª��ªµ¤�ªoµ�Á¤¨È��oµª�¨o°��́Ê�¡�ªnµ­µ¥¡́��»r� KU1001-24-2 ¤̧�ªµ¤�ªoµ��o°¥�¸É­»��2.09 

¤·¨¨·Á¤�¦�Ä���³�¸É­µ¥¡́��»r�KU1001-29 ¤̧�ªµ¤�ªoµ�¤µ��¸É­»��2.61 ¤·¨¨·Á¤�¦� Á¤ºÉ°Á�¦̧¥�Á�¸¥��´�

¡́��»rÂ¤n�PLG �¸É¤̧�ªµ¤�ªoµ�Á¤¨È��oµª�¨o°�� 2.73 ¤·¨¨·Á¤�¦�Å¤n¡�ªnµ¤̧­µ¥¡́��»r�¸É¤̧�ªµ¤�ªoµ�Á¤¨È�

�ªoµ��ªnµ�Â¨³¤̧�Îµ�ª�� 16 ­µ¥¡́��»r�¸É¤̧�ªµ¤�ªoµ�Á¤¨È��o°¥�ªnµ� Â¨oªÁ¤ºÉ°Á�¦̧¥�Á�¸¥��´�¡́��»r ¡n°�

CNT1 �¸É¤̧�ªµ¤�ªoµ�Á¤¨È��oµª�¨o°�� 2.05 ¤·¨¨·Á¤�¦�¡�ªnµ¤̧�Îµ�ª�� 16 ­µ¥¡́��»r�¸É¤̧�ªµ¤�ªoµ�Á¤¨È�

�ªoµ��ªnµ�Â¨³Å¤n¡�ªnµ¤̧­µ¥¡́��»r�¸É¤̧�ªµ¤�ªoµ�Á¤¨È��o°¥�ªnµ� Ä�­nª��°��oµª¡́��»r�¸É¤̧�»�£µ¡Á¤¨È�

�¸�°�Å�¥�º°¡́��»r �PTT1 Â¨³�KDML105 �́Ê�¡�ªnµ¤̧�ªµ¤¥µªÁ¤¨È��oµª�¨o°��7.39 Â¨³�7.30 

¤·¨¨·Á¤�¦��µ¤¨Îµ�´��Â¨³¤̧�ªµ¤�ªoµ�Á¤¨È��oµª�¨o°��2.05 Â¨³�2.03 ¤·¨¨·Á¤�¦��µ¤¨Îµ�´� 

 

�µ��µ¦­»n¤Á¤¨È��¸É­¤�¼¦�r�µ�¦ª��Îµ�ª�� řŘ�Á¤¨È���µ��́Ê�Â¥�Á°µÂ�¨�°°�Ä®oÁ�È ��oµª

�¨o°�� �Îµ¤µª́���µ�Ã�¥Ä�o� digital vernier caliper ¡�ªnµÁ¤¨È��oµª­µ¥¡́��»r¨¼��́Éª�¸É� Š��°��¼n�­¤�

PLG x SPR3�¤̧�ªµ¤¥µªÁ¤¨È��oµª�¨o°��o°¥�¸É­»��º°­µ¥¡́��»r �KU���� -3-2�¤̧�ªµ¤¥µª�7.05�

¤·¨¨·Á¤�¦� ��µ¦µ��¸É� ś��Ä���³�¸É­µ¥¡́��»r�KUřŘŘŚ�ś�ś�¤̧�ªµ¤¥µª�8.41�¤·¨¨·Á¤�¦� Á¤ºÉ°Á�¦̧¥�Á�¸¥�

�´�¡́��»rÂ¤n�PLG �¸É¤̧�ªµ¤¥µªÁ¤¨È��oµª�¨o°��7.46�¤·¨¨·Á¤�¦�¡�ªnµ¤̧�Îµ�ª��3�­µ¥¡́��»r�¸É¤̧Á¤¨È�¥µª

�ªnµ�Â¨³¤̧�Îµ�ª�� 6�­µ¥¡́��»r�¸É¤̧Á¤¨È�­´Ê��ªnµ� Â¨oªÁ¤ºÉ°Á�¦̧¥�Á�¸¥��´�¡́��»r¡n°� SPRś��¸É¤̧�ªµ¤¥µª

Á¤¨È��oµª�¨o°��7.47�¤·¨¨·Á¤�¦�¡�ªnµ¤̧�Îµ�ª�� 3�­µ¥¡́��»r�¸É¤̧Á¤¨È�¥µª�ªnµ�Â¨³¤̧�Îµ�ª��6�­µ¥¡́��»r

�¸É¤̧Á¤¨È�­´Ê��ªnµ� ­nª��ªµ¤�ªoµ�Á¤¨È��oµª�¨o°��́Ê�¡�ªnµ­µ¥¡́��»r� KU�����5-2�¤̧�ªµ¤�ªoµ��o°¥



14 
 

�¸É­»�� Ś�05�¤·¨¨·Á¤�¦� Ä���³�¸É­µ¥¡́��»r� KU�������3�¤̧�ªµ¤�ªoµ�¤µ��¸É­»�� 2.36�¤·¨¨·Á¤�¦� Á¤ºÉ°

Á�¦̧¥�Á�¸¥��´�¡́��»rÂ¤n� PLG �¸É¤̧�ªµ¤�ªoµ�Á¤¨È��oµª�¨o°�� 2.73�¤·¨¨·Á¤�¦� Å¤n¡�ªnµ¤̧­µ¥¡́��»r�¸É ¤̧

�ªµ¤�ªoµ�Á¤¨È��ªoµ��ªnµ�Â¨³¤̧�Îµ�ª��š�­µ¥¡́��»r�¸É¤̧�ªµ¤�ªoµ�Á¤¨È��o°¥�ªnµ�Â¨oªÁ¤ºÉ°Á�¦̧¥�Á�¸¥�

�´�¡́��»r¡n°�SPRś��¸É¤̧�ªµ¤�ªoµ�Á¤¨È��oµª�¨o°�� Ś�0ś�¤·¨¨·Á¤�¦�¡�ªnµ¤̧�Îµ�ª�� 9 ­µ¥¡́��»r�¸É¤̧�ªµ¤

�ªoµ�Á¤¨È��ªoµ��ªnµ�Â¨³Å¤n¡�ªnµ¤̧­µ¥¡́��»r�¸É¤̧�ªµ¤�ªoµ�Á¤¨È��o°¥�ªnµ 

 

Á¤ºÉ°¡·�µ¦�µ�ªµ¤¥µª�°�Á¤¨È��oµª�¨o°�Á�¦̧¥��´�Á���r¤µ�¦�µ��°�� USDA (1982) Â¨oª

¡�ªnµ¤̧�Îµ�ª��6�­µ¥¡́��»r�¸É�¼��ÎµÂ��Á�È ��oµªÁ¤¨È�¥µª¤µ��Å�oÂ�n­µ¥¡́��»r �KU1001-16-1, 

KU1001-24-1, KU1001-26, KU1002-3-3, KU1002-4-1, KU1002-11-1��¤̧�Îµ�ª��12�­µ¥¡́��»r�¸É�¼�

�ÎµÂ��Á�È ��oµªÁ¤¨È�¥µª�Å�oÂ�n­µ¥¡́��»r�KU1001-8-2, KU1001-8-3, KU1001-8-4, KU1001-11, 

KU1001-13, KU1001-16-2, KU1001-24-2, KU1002-3-1, KU1002-4-2, KU1002-5-1, KU1002-5-2, 

KU1002-13�¤̧�Îµ�ª��6�­µ¥¡́��»r�¸É�¼��ÎµÂ��Á�È��oµªÁ¤¨È��n°��oµ�¥µª� Å�oÂ�n­µ¥¡́��»r�KU1001-8-

1, KU1001-20-2, KU1001-21-1, KU1001-21-2, KU1001-29, KU1002-3-2 ¤̧�Îµ�ª��1�­µ¥¡́��»r�¸É

�¼��ÎµÂ��Á�È��oµªÁ¤¨È��n°��oµ�­´Ê �� Å�oÂ�n­µ¥¡́��»r KU1001-7Â�nÅ¤n¡�­µ¥¡́��»r�¸É�¼��ÎµÂ��Á�È �

�oµªÁ¤¨È��µ��¨µ�Â¨³�oµªÁ¤¨È�­´Ê� 

 

¦¼�¦nµ�Á¤¨È� 

 

�µ��o°¤¼¨��µ�Á¤¨È��oµª�¨o°���Îµ�o°¤¼¨�ªµ¤�ªoµ�Â¨³�ªµ¤¥µªÁ¤¨È��oµª�¨o°�¤µ

�Îµ�ª�®µ�nµ¦¼�¦nµ�Á¤¨È�¡�ªnµÁ¤¨È��oµª­µ¥¡́��»r¨¼��́Éª�¸É�8 �°��¼n�­¤�PLG x CNT1�¤̧�nµ¦¼�¦nµ��oµª

�¨o°��o°¥�¸É­»��º°­µ¥¡́��»r� KU1001-7 ¤̧�nµ¦¼�¦nµ��2.40 ¤·¨¨·Á¤�¦� ��µ¦µ��¸É�4� Ä���³�¸É­µ¥¡́��»r �

KU1001-26�¤̧�nµ¦¼�¦nµ��3.54 ¤·¨¨·Á¤�¦�Á¤ºÉ°Á�¦̧¥�Á�¸¥��´�¡́��»rÂ¤n�PLG �¸É¤̧�nµ¦¼�¦nµ�Á¤¨È��oµª

�¨o°��2.73 ¤·¨¨·Á¤�¦� ¡�ªnµ¤̧�Îµ�ª�� 14 ­µ¥¡́��»r�¸É¤̧�nµ¦¼�¦nµ�Á¤¨È�¤µ��ªnµ� Â¨³¤̧�Îµ�ª�� 2 ­µ¥

¡́��»r�¸É¤̧�nµ¦¼�¦nµ�Á¤¨È��o°¥�ªnµ� Â¨oªÁ¤ºÉ°Á�¦̧¥�Á�¸¥��´�¡́��»r¡n°� CNT �¸É¤̧�nµ¦¼�¦nµ�Á¤¨È��oµª�¨o°��

3.62 ¤·¨¨·Á¤�¦�Å¤n¡�ªnµ¤̧­µ¥¡́��»r�¸É ¤̧�nµ¦¼�¦nµ�Á¤¨È�¤µ��ªnµ�Â¨³¤̧�Îµ�ª��16�­µ¥¡́��»r�¸É¤̧�nµ

¦¼�¦nµ�Á¤¨È��o°¥�ªnµ�Ä�­nª��°��oµª¡́��»r�¸É¤̧�»�£µ¡Á¤¨È��¸�°�Å�¥�º°¡́��»r�PTTř�Â¨³�KDML����

�́Ê�¡�ªnµ¤̧�nµ¦¼�¦nµ�Á¤¨È��oµª�¨o°��3.61 �´Ê�­°�¡́��»r 

 

�µ��o°¤¼¨��µ�Á¤¨È��oµª�¨o°���Îµ�o°¤¼¨�ªµ¤�ªoµ�Â¨³�ªµ¤¥µªÁ¤¨È��oµª�¨o°�¤µ

�Îµ�ª�®µ�nµ¦¼�¦nµ�Á¤¨È�¡�ªnµÁ¤¨È��oµª­µ¥¡́��»r¨¼��́Éª�¸É� 8 �°��¼n�­¤�PLG x SPR3 ¤̧�nµ¦¼�¦nµ��oµª



15 
 

�¨o°��o°¥�¸É­»��º°­µ¥¡́��»r�KU1002-3-2 ¤̧�nµ¦¼�¦nµ��3.00 ¤·¨¨·Á¤�¦� ��µ¦µ��¸É�4) Ä���³�¸É­µ¥¡́��»r �

KU1002-11-1 ¤̧�nµ¦¼�¦nµ��3.67 ¤·¨¨·Á¤�¦� Á¤ºÉ°Á�¦̧¥�Á�¸¥��´�¡́��»rÂ¤n� PLG �¸É¤̧�nµ¦¼�¦nµ�Á¤¨È��oµ ª

�¨o°��2.73 ¤·¨¨·Á¤�¦�¡�ªnµ¤̧�Îµ�ª�� 9 ­µ¥¡́��»r�¸É¤̧�nµ¦¼�¦nµ�Á¤¨È�¤µ��ªnµ�Â¨³Å¤n¡�ªnµ¤̧­µ¥¡́��»r

�¸É¤̧�nµ¦¼�¦nµ�Á¤¨È��o°¥�ªnµ� Â¨oªÁ¤ºÉ°Á�¦̧¥�Á�¸¥��´�¡́��»r¡n°� SPR3 �¸É¤̧�nµ¦¼�¦nµ�Á¤¨È��oµª�¨o°�� 3.68 

¤·¨¨·Á¤�¦�Å¤n¡�ªnµ¤̧­µ¥¡́��»r�¸É¤̧�nµ¦¼�¦nµ�Á¤¨È�¤µ��ªnµ�Â¨³¤̧�Îµ�ª��9 ­µ¥¡́��»r�¸É¤̧�nµ¦¼�¦nµ�Á¤¨È�

�o°¥�ªnµ 

 

Á¤ºÉ°¡·�µ¦�µ¦¼�¦nµ�Á¤¨È��oµª�¨o°�Á�¦̧¥�Á�¸¥��´�Á���r¤µ�¦�µ��°�� USDA (1982) Â¨oª

¡�ªnµ¤̧�Îµ�ª��19 ­µ¥¡́��»r�¸É�¼��ÎµÂ��Á�È��oµªÁ¤¨È�Á¦̧¥ª�Å�oÂ�n­µ¥¡́��»r�KU1001-8-2, KU1001-8-

3, KU1001-8-4, KU1001-11, KU1001-13, KU1001-20-2, KU1001-21-1, KU1001-21-2, KU1001-

24-1, KU1001-24-2, KU1001-26, KU1002-3-1, KU1002-3-3, KU1002-4-1, KU1002-4-2, KU1002-

5-1, KU1002-5-2, KU1002-11-1, KU1002-13 ¤̧�Îµ�ª��6 ­µ¥¡́��»r�¸É�¼��ÎµÂ��Á�È��oµªÁ¤¨È ��µ�

�¨ µ � � Å�o Â �n ­ µ ¥ ¡́��»r � KU1001-7, KU1001-8-1, KU1001-16-1, KU1001-16-2, KU1001-29, 

KU1002-3-2 Â�nÅ¤n¡�­µ¥¡́��»r�¸É�¼��ÎµÂ��Á�È��oµªÁ¤¨È��o°¤ 
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�µ¦µ��¸É�3��nµÁ�¨¸É¥�ªµ¤¥µª���ªµ¤�ªoµ���°�Á¤¨È��oµªÁ�¨º°��Â¨³�oµª�¨o°� 

­µ¥¡́��»r �ªµ¤¥µªÁ¤¨È�

�oµªÁ�¨º°� 

�ªµ¤�ªoµ�Á¤¨È�

�oµªÁ�¨º°� 

�ªµ¤¥µªÁ¤¨È�

�oµª�¨o°� 

�ªµ¤�ªoµ�Á¤¨È�

�oµª�¨o°� 

KU1001-7 8.28±0.36 3.48±0.11 6.01±0.22 2.52±0.20 

KU1001-8-1 9.15±0.40 2.83±0.14 6.63±0.26 2.36±0.14 

KU1001-8-2 10.57±1.07 2.44±0.16 7.28±0.46 2.23±0.19 

KU1001-8-3 10.37±0.49 2.83±0.16 7.34±0.28 2.30±0.11 

KU1001-8-4 10.01±0.37 2.68±0.21 7.08±0.13 2.19±0.15 

KU1001-11 10.86±0.70 2.43±0.13 7.18±0.23 2.17±0.10 

KU1001-13 9.68±0.35 2.36±0.05 7.13±0.24 2.12±0.11 

KU1001-16-1 10.28±0.33 3.10±0.27 7.53±0.28 2.52±0.11 

KU1001-16-2 10.14±0.39 3.20±0.16 7.38±0.29 2.51±0.20 

KU1001-20-2 9.61±0.28 3.14±0.23 7.04±0.21 2.34±0.17 

KU1001-21-1 10.82±0.45 2.91±0.16 6.82±0.22 2.18±0.05 

KU1001-21-2 10.32±0.17 2.61±0.15 6.75±0.26 2.17±0.32 

KU1001-24-1 11.35±0.52 2.56±0.35 7.51±0.87 2.17±0.14 

KU1001-24-2 11.39±0.66 2.78±0.21 7.24±0.37 2.09±0.19 

KU1001-26 11.91±0.49 2.80±0.20 8.08±0.14 2.29±0.12 

KU1001-29 9.79±0.38 3.27±0.14 6.70±0.19 2.61±0.07 

KU1002-3-1 10.65±0.43 2.89±0.17 7.06±0.34 2.18±0.12 

KU1002-3-2 10.54±0.43 3.14±0.17 7.05±0.24 2.35±0.13 

KU1002-3-3 12.22±0.36 3.14±0.19 8.41±0.23 2.36±0.16 

KU1002-4-1 11.10±0.74 2.44±0.17 7.80±0.27 2.19±0.07 

KU1002-4-2 10.15±0.54 2.70±0.18 7.30±0.39 2.34±0.07 

KU1002-5-1 10.36±0.59 2.32±0.19 7.35±0.41 2.06±0.13 

KU1002-5-2 10.20±0.33 2.34±0.08 7.41±0.35 2.05±0.10 

KU1002-11-1 11.61±0.44 2.78±0.08 8.18±0.26 2.23±0.05 

KU1002-13 10.00±0.20 2.99±0.17 7.10±0.32 2.23±0.11 

PLG 10.31±0.70 3.53±0.34 7.46±0.51 2.73±0.21 

CNT1 10.16±0.69 2.44±0.31 7.40±0.42 2.05±0.11 
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�µ¦µ��¸É�ś���n°���nµÁ�¨¸É¥�ªµ¤¥µª, �ªµ¤�ªoµ���°�Á¤¨È��oµªÁ�¨º°��Â¨³�oµª�¨o°� 

­µ¥¡́��»r �ªµ¤¥µªÁ¤¨È�

�oµªÁ�¨º°� 

�ªµ¤�ªoµ�Á¤¨È�

�oµªÁ�¨º°� 

�ªµ¤¥µªÁ¤¨È�

�oµª�¨o°� 

�ªµ¤�ªoµ�Á¤¨È�

�oµª�¨o°� 

SPR3 10.33±0.44 2.35±0.13 7.47±0.40 2.03±0.12 

PTT1 10.47±0.60 2.50±0.18 7.39±0.52 2.05±0.03 

KDML105 10.49±0.49 2.42±0.10 7.30±0.34 2.03±0.08 

 

£µ¡�nµ¥�oµª 25 ­µ¥¡́��»r�Â¨³�3 ¡́��»r 

 

 
 

£µ¡�¸É�1�­µ¥¡́��»r�KU1001-7 

 

 
 

£µ¡�¸É�2�­µ¥¡́��»r�KU1001-8-1 
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£µ¡�¸É�3�­µ¥¡́��»r�KU1001-8-2 

 

 
 

£µ¡�¸É�4�­µ¥¡́��»r�KU1001-8-3 

 

 
 

£µ¡�¸É�5�­µ¥¡́��»r�KU1001-8-4 
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£µ¡�¸É�6�­µ¥¡́��»r�KU1001-11 

 

 
 

£µ¡�¸É�7�­µ¥¡́��»r�KU1001-13    

 

 
 

 £µ¡�¸É�8�­µ¥¡́��»r�KU1001-16-1 
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£µ¡�¸É�9�­µ¥¡́��»r�KU1001-16-2 

 

 
 

£µ¡�¸É�10�­µ¥¡́��»r�KU1001-20-2     

 

 
 

£µ¡�¸É�11�­µ¥¡́��»r�KU1001-21-1  
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£µ¡�¸É�12�­µ¥¡́��»r�KU1001-21-2 

 

 
 

£µ¡�¸É�13�­µ¥¡́��»r�KU1001-24-1 

 

 
 

£µ¡�¸É�14�­µ¥¡́��»r�KU1001-24-2 
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£µ¡�¸É�15�­µ¥¡́��»r�KU1001-26 

 

 
 

£µ¡�¸É�16�­µ¥¡́��»r�KU1001-29 

 

 
 

£µ¡�¸É�17�­µ¥¡́��»r�KU1002-3-1 
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£µ¡�¸É�18�­µ¥¡́��»r�KU1002-3-2 

 

 
 

£µ¡�¸É�19�­µ¥¡́��»r�KU1002-3-3 

 

 
 

£µ¡�¸É�20�­µ¥¡́��»r�KU1002-4-1 
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£µ¡�¸É�21�­µ¥¡́��»r�KU1002-4-2 

 

 
 

£µ¡�¸É�22�­µ¥¡́��»r�KU1002-5-1 

 

 
 

£µ¡�¸É�23�­µ¥¡́��»r�KU1002-5-2 
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£µ¡�¸É�24�­µ¥¡́��»r�KU1002-11-1 

 

 
 

£µ¡�¸É�25�­µ¥¡́��»r�KU1002-13 

 

 
 

£µ¡�¸É�26�¡́��»r¡�µ¨º¤Â����PLG� 
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£µ¡�¸É�27�¡́��»r�́¥�µ��1��CNT1� 

 

 
 

£µ¡�¸É�28�¡́��»r­»¡¦¦��»¦̧�3��SPR3� 

 

 
 

£µ¡�¸É�29�¡́��»r��»¤�µ�̧��PTT1� 
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£µ¡�¸É�30�¡́��»r�µª�°�¤³¨·�105��KDML105� 
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�µ¦µ��¸É�4 �nµ¦¼�¦nµ�Á¤¨È��oµª�¨o°� 

­µ¥¡́��»r �nµ¦¼�¦nµ�Á¤¨È� ¦¼�¦nµ�Á¤¨È���grain shape) 

KU1001-7 2.40±0.24 �µ��¨µ� 

KU1001-8-1 2.83±0.20 �µ��¨µ� 

KU1001-8-2 3.28±0.33 Á¦̧¥ª 

KU1001-8-3 3.20±0.15 Á¦̧¥ª 

KU1001-8-4 3.25±0.23 Á¦̧¥ª 

KU1001-11 3.31±0.19 Á¦̧¥ª 

KU1001-13 3.37±0.24 Á¦̧¥ª 

KU1001-16-1 3.00±0.19 �µ��¨µ� 

KU1001-16-2 2.96±0.27 �µ��¨µ� 

KU1001-20-2 3.02±0.24 Á¦̧¥ª 

KU1001-21-1 3.13±0.10 Á¦̧¥ª 

KU1001-21-2 3.16±0.35 Á¦̧¥ª 

KU1001-24-1 3.46±0.36 Á¦̧¥ª 

KU1001-24-2 3.48±0.24 Á¦̧¥ª 

KU1001-26 3.54±0.20 Á¦̧¥ª 

KU1001-29 2.57±0.10 �µ��¨µ� 

KU1002-3-1 3.25±0.21 Á¦̧¥ª 

KU1002-3-2 3.00±0.13 �µ��¨µ� 

KU1002-3-3 3.58±0.28 Á¦̧¥ª 

KU1002-4-1 3.56±0.12 Á¦̧¥ª 

KU1002-4-2 3.11±0.12 Á¦̧¥ª 

KU1002-5-1 3.58±0.30 Á¦̧¥ª 

KU1002-5-2 3.62±0.25 Á¦̧¥ª 

KU1002-11-1 3.67±0.12 Á¦̧¥ª 

KU1002-13 3.19±0.08 Á¦̧¥ª 

PLG 2.73±0.14 �µ��¨µ� 

CNT1 3.62±0.27 Á¦̧¥ª 

SPR3 3.68±0.17 Á¦̧¥ª 
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�µ¦µ��¸É�4 (�n°)��nµ¦¼�¦nµ�Á¤¨È��oµª�¨o°� 

­µ¥¡́��»r �nµ¦¼�¦nµ�Á¤¨È� ¦¼�¦nµ�Á¤¨È���grain shape) 

PTT1 3.61±0.28 Á¦̧¥ª 

KDML105 3.61±0.21 Á¦̧¥ª 

 

  



30 
 

 
£µ¡�¸É�31��ªµ¤¥µªÁ�¨¸É¥Á¤¨È��oµª�¨o°��°�­µ¥¡́��»r¨¼��́Éª�¸É�Š��°��¼n�­¤¦³®ªnµ� PLG x CNT��

Â¨³�PLG x SPR� 

 
£µ¡�¸É�32��nµ¦¼�¦nµ�Á�¨¸É¥Á¤¨È��oµª�¨o°��°�­µ¥¡́��»r¨¼��́Éª�¸É�8��°��¼n�­¤¦³®ªnµ��PLG x CNT1 

Â¨³�PLG x SPR3
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­¦»� 

 

1. ­µ¥¡́��»r�¸É¤̧��µ�Á¤¨È�¥µª�¹�¥µª¤µ��°��¼n�­¤¦³®ªnµ��PLG x CNTř�Â¨³�PLG x SPR� 

�Îµ�ª��řŘ�Â¨³�Š�­µ¥¡́��»r�µ¤¨Îµ�´� 

 

2. ­µ¥¡́��»r�¸É¤̧¦¼�¦nµ�Á¤¨È�Á¦̧¥ª�°��¼n�­¤¦³®ªnµ��PLG x CNTř�Â¨³�PLG x SPRś��Îµ�ª��

řř�Â¨³�Š�­µ¥¡́��»r�µ¤¨Îµ�´� 

 

3. ­µ¥¡́��»r�¸É¤̧��µ�Á¤¨È�¥µª�¹�¥µª¤µ��Â¨³¦¼�¦nµ�Á¤¨È�Á¦̧¥ª�´Ê��Ś�¨´�¬�³�°��¼n�­¤ 

PLG x CNTř�Â¨³�PLG x SPRś��Îµ�ª��Š�­µ¥¡́��»r�´Ê�­°��¼n�­¤ 
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Á°�­µ¦Â¨³­·É�°oµ�°·� 
 

�°�ª·�́¥Â¨³¡́��µ�oµª��¦¤�µ¦�oµª. 2565.��oµª¡�µ¨º¤Â����Â®¨n��¸É¤µ 

https://www.thairicedb.com/rice-detail.php?id=����31�¤�¦µ�¤�ŚŝŞ5 

 

�°�ª·�́¥Â¨³¡́��µ�oµª��¦¤�µ¦�oµª��2551.��»�£µ¡�oµª��Â®¨n��¸É¤µ 

http://prangku.sisaket.doae.go.th/learning/rice/postharvest/index.phpfile=content.php&id

=��htm��řś�¤�¦µ�¤�ŚŝŞŝ 

 

�°�ª·�́¥Â¨³¡́��µ�oµª��¦¤�µ¦�oµª��Śŝŝš��­»¡¦¦��»¦¸�ś��Suphan Buri ś���Â®¨n��¸É¤µ 

https://webold.ricethailand.go.th/rkb��title-index.php-file=content.php&id=���htm��16 

�´�ªµ�¤�256� 

 

¤®µª·�¥µ¨´¥Á�¬�¦«µ­�¦r�«¼�¥rª·�¥µ«µ­�¦r�oµª���oµª��º°��̧ª·���Â®¨n��¸É¤µ 

https://dna.kps.ku.ac.th/index.php/rsc-news/new-rsc-rgd/news/����rice-for-life��16 

�´�ªµ�¤�256� 

 

«¼�¥rª·�́¥�oµª�́¥�µ���ŚŝŞŜ���́¥�µ��ř��Â®¨n��¸É¤µ� 

https://cnt-rrc.ricethailand.go.th/page.php?pid=�������3�¤�¦µ�¤�ŚŝŞ5 
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£µ���ª� 
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£µ¡��ª��¸É�1 �ÎµÁ¤¨È��oµª°°��µ�¦ª��oµª 

 

 
£µ¡��ª��¸É�2 ª́��ªµ¤¥µª�oµªÁ�¨º°� 
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�µ¦µ���ª��¸É�1 �ªµ¤¥µªÁ¤¨È��oµªÁ�¨º°� 

lines �ªµ¤¥µªÁ¤¨È��oµªÁ�¨º°� (¤¤�� 

1 2 3 4 5 6 7 8 9 10 

KU1001-7 8.52 8.61 8.17 8.37 8.37 8.52 8.26 8.3 8.31 7.34 

KU1001-8-1 8.69 8.7 8.94 9.83 9.16 9.44 9.28 9.03 8.79 9.64 

KU1001-8-2 10.2 10.85 11.67 9.88 11.62 12.6 9.93 9.77 9.34 9.82 

KU1001-8-3 10.52 11.42 10.84 10.34 10.3 10.32 10.07 9.75 10.27 9.86 

KU1001-8-4 10.88 9.91 10 9.72 9.94 9.7 10.24 10.5 9.96 9.8 

KU1001-11 11.06 11.62 10.91 12.24 11 10.89 10.21 10.12 9.97 10.57 

KU1001-13 9.36 10.47 9.5 9.65 9.88 9.35 9.49 9.41 9.92 9.78 

KU1001-16-1 9.94 10.8 10.37 10.03 9.75 10.19 10.68 10.53 10.11 10.36 

KU1001-16-2 9.32 10.44 9.9 10.18 10.66 10.08 10.52 10.24 9.84 10.25 

KU1001-20-2 9.15 9.59 9.49 9.9 9.38 9.97 9.66 9.84 9.3 9.81 

KU1001-21-1 11.41 9.9 10.27 10.68 10.73 11.05 10.88 10.92 11.24 11.09 

KU1001-21-2 10.1 10.68 10.18 10.34 10.26 10.36 10.52 10.23 10.19 10.32 

KU1001-24-1 11.08 10.87 10.72 11.38 11.88 11.14 11.3 12.52 11.1 11.47 

KU1001-24-2 11.37 12.36 11.08 11 10.27 12.41 11.42 11.44 10.89 11.65 

KU1001-26 11.93 11.38 11.76 11.21 12.1 12.92 12.13 12.21 11.48 12 

KU1001-29 9.13 9.26 9.64 9.88 9.97 10.25 9.58 10.13 10.13 9.88 

KU1002-3-1 9.7 11.16 10.26 10.62 10.88 11.02 11.06 10.53 10.54 10.7 

KU1002-3-2 10.51 10.78 10.65 10.22 10.61 10.47 10.63 10.9 11.1 9.54 

KU1002-3-3 11.5 12.8 12.48 12.12 12.22 11.85 12.37 12.06 12.35 12.41 

KU1002-4-1 10.52 10.77 10.73 10.1 11.06 10.33 11.44 12.13 12.1 11.83 

KU1002-4-2 10.78 10.43 10.93 9.16 9.51 9.85 10.34 9.97 10.21 10.28 

KU1002-5-1 9.44 10.23 11.17 10.88 10.5 9.54 10.56 10.81 10.59 9.85 

KU1002-5-2 10.27 10.25 9.4 10.51 10.52 10.04 10.45 10.23 9.99 10.33 

KU1002-11-1 11.1 11.94 10.9 11.64 11.67 11.18 11.48 12.16 11.82 12.18 

KU1002-13 9.96 10.07 9.98 10.29 10.28 9.87 10.09 10 9.69 9.72 

PLG 11.08 10.16 11.39 9.48 10.64 9.67 10.84 9.55 9.72 10.61 

CNT1 10.39 8.88 9.71 10.61 10.58 10.23 10.63 9.4 9.95 11.22 
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�µ¦µ���ª��¸É�1 (�n°)��ªµ¤¥µªÁ¤¨È��oµªÁ�¨º°� 

lines �ªµ¤¥µªÁ¤¨È��oµªÁ�¨º°� (¤¤�� 

1 2 3 4 5 6 7 8 9 10 

SPR3 10.69 10.26 9.53 10.62 9.93 10.45 9.89 10.45 10.37 11.06 

PTT1 11.31 10.17 11.2 10.47 9.82 9.34 10.48 10.76 10.39 10.79 

KDML105 10.54 11.02 10.54 9.9 11.21 10.66 10.39 9.84 9.89 10.91 
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�µ¦µ���ª��¸É�Ś��ªµ¤�ªoµ�Á¤¨È��oµªÁ�¨º°� 

lines �ªµ¤�ªoµ�Á¤¨È��oµªÁ�¨º°� (¤¤�� 

1 2 3 4 5 6 7 8 9 10 

KU1001-7 3.29 3.53 3.47 3.42 3.41 3.67 3.42 3.56 3.55 3.44 

KU1001-8-1 2.69 2.72 2.76 3.1 2.68 3.04 2.81 2.9 2.8 2.83 

KU1001-8-2 2.45 2.47 2.1 2.51 2.44 2.64 2.26 2.54 2.45 2.56 

KU1001-8-3 2.6 2.79 3.05 2.77 2.82 2.62 2.87 2.85 2.86 3.09 

KU1001-8-4 2.93 2.85 2.54 2.57 2.39 2.65 3.07 2.69 2.65 2.45 

KU1001-11 2.6 2.5 2.44 2.31 2.6 2.39 2.22 2.31 2.54 2.42 

KU1001-13 2.34 2.37 2.39 2.43 2.34 2.31 2.34 2.27 2.37 2.39 

KU1001-16-1 3.13 3.03 3.57 2.86 3.25 2.79 3.27 3.14 2.67 3.29 

KU1001-16-2 3.12 3.17 2.93 3.18 3.25 3.4 3.49 3.22 3.18 3.08 

KU1001-20-2 3.18 2.89 2.98 3.06 3.25 3.35 2.7 3.31 3.44 3.27 

KU1001-21-1 2.9 2.6 2.82 2.77 3.03 2.91 3.01 3.2 2.95 2.91 

KU1001-21-2 2.44 2.4 2.52 2.65 2.53 2.67 2.89 2.72 2.59 2.73 

KU1001-24-1 2.32 2.48 2.52 2.33 2.7 3.43 2.58 2.14 2.59 2.47 

KU1001-24-2 2.98 2.89 2.38 2.69 2.79 3.16 2.76 2.72 2.57 2.81 

KU1001-26 2.36 2.66 2.82 2.99 2.74 2.69 3.02 2.98 2.85 2.91 

KU1001-29 3.43 3.21 3.35 3.37 3.22 3.33 3.39 2.96 3.12 3.27 

KU1002-3-1 2.82 3.23 2.91 2.94 2.81 2.71 2.76 2.93 3.05 2.69 

KU1002-3-2 3.24 2.93 3.3 3.02 3.13 3.19 2.82 3.35 3.29 3.12 

KU1002-3-3 3.22 3.51 3.24 2.93 2.95 3.25 3,22 3 3.17 3 

KU1002-4-1 2.29 2.7 2.4 2.27 2.46 2.7 2.26 2.39 2.57 2.34 

KU1002-4-2 2.77 3.1 2.9 2.62 2.56 2.59 2.74 2.54 2.54 2.66 

KU1002-5-1 2.31 2.52 2.52 2.11 2.58 2.25 2.31 2.06 2.4 2.11 

KU1002-5-2 2.42 2.37 2.39 2.28 2.24 2.22 2.31 2.4 2.42 2.39 

KU1002-11-1 2.88 2.77 2.81 2.68 2.8 2.82 2.76 2.85 2.8 2.6 

KU1002-13 2.76 2.87 2.97 3.08 3.37 2.98 2.96 3.13 2.88 2.85 

PLG 3.65 2.95 3.92 3.3 3.29 3.94 4 3.5 3.41 3.32 

CNT1 2.89 3.03 2.1 2.61 2.35 2.2 2.23 2.27 2.34 2.38 
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�µ¦µ���ª��¸É�Ś���n°���ªµ¤�ªoµ�Á¤¨È��oµªÁ�¨º°� 

lines �ªµ¤�ªoµ�Á¤¨È��oµªÁ�¨º°� (¤¤�� 

1 2 3 4 5 6 7 8 9 10 

SPR3 2.37 2.35 2.19 2.4 2.35 2.43 2.3 2.49 2.11 2.54 

PTT1 2.55 2.42 2.42 2.48 2.34 2.97 2.35 2.48 2.45 2.57 

KDML105 2.37 2.45 2.54 2.34 2.52 2.32 2.41 2.61 2.34 2.38 
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�µ¦µ���ª��¸É�3 �ªµ¤¥µªÁ¤¨È��oµª�¨o°� 

lines �ªµ¤¥µªÁ¤¨È��oµª�¨o°� (¤¤�� 

1 2 3 4 5 6 7 8 9 10 

KU1001-7 6.09 6.33 6.07 6.1 6.22 6.01 5.76 5.98 6.09 5.54 

KU1001-8-1 6.53 6.4 6.47 7.03 6.35 6.55 6.8 6.61 6.48 7.11 

KU1001-8-2 7.31 7.78 7.7 7.07 7.86 7.59 7.25 6.8 6.46 6.99 

KU1001-8-3 7.27 7.27 7.68 7.78 7.67 7.31 7.24 7.03 7.08 7.03 

KU1001-8-4 7.17 7.29 7.06 6.87 7.05 6.99 7.21 7.2 7.03 6.93 

KU1001-11 7.08 7.46 7.26 6.97 7.56 7.28 7.09 7.21 7.05 6.79 

KU1001-13 6.89 7.63 6.96 7.32 7.15 6.81 7.23 6.95 7.09 7.24 

KU1001-16-1 7.33 7.93 7.58 7.55 6.96 7.34 7.82 7.71 7.61 7.49 

KU1001-16-2 6.93 7.58 6.98 7.39 7.86 7.42 7.69 7.29 7.4 7.3 

KU1001-20-2 7.32 7.03 6.64 7.16 6.77 7.21 7.06 7.22 6.9 7.09 

KU1001-21-1 7.24 6.72 6.43 6.77 6.82 6.8 7.06 6.8 6.68 6.84 

KU1001-21-2 6.73 6.85 6.54 6.79 7.02 6.8 7.08 6.96 6.48 6.27 

KU1001-24-1 8.04 5.32 7.18 7.13 7.96 7.66 7.92 8.37 7.4 8.13 

KU1001-24-2 7.33 7.74 7.1 6.92 6.45 7.25 7.19 7.62 7.33 7.47 

KU1001-26 8.02 8.1 8 7.92 7.99 8.21 7.92 8.13 8.19 8.34 

KU1001-29 6.35 6.5 6.81 6.65 6.93 6.76 6.54 6.7 6.89 6.88 

KU1002-3-1 6.25 7.24 7.07 7.03 7.37 7.18 7.2 6.89 6.89 7.45 

KU1002-3-2 7.04 7.33 7.3 6.82 7.3 7.16 6.85 7.06 6.97 6.62 

KU1002-3-3 8.37 8.66 8.68 8.07 8.65 8.13 8.39 8.17 8.59 8.37 

KU1002-4-1 7.68 7.95 7.69 7.51 7.74 7.39 7.81 8.19 7.83 8.22 

KU1002-4-2 7.62 7.05 7.98 6.65 6.95 7.09 7.59 7.24 7.55 7.32 

KU1002-5-1 6.87 7.42 7.92 7.97 7.25 6.76 7.54 7.39 7.47 6.93 

KU1002-5-2 7.52 7.44 6.52 7.81 7.7 7.34 7.61 7.39 7.41 7.31 

KU1002-11-1 8.02 8.15 8.06 8.32 7.77 8.17 8 8.22 8.36 8.72 

KU1002-13 7.21 7.5 7.15 7.38 7.49 6.55 7.12 6.72 6.93 6.97 

PLG 8.06 7.28 8.32 6.68 7.55 7.01 7.78 7.27 6.98 7.63 

CNT1 7.63 6.72 6.92 7.54 7.51 7.52 7.27 7.4 7.26 8.27 
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�µ¦µ���ª��¸É�3 (�n°)��ªµ¤¥µªÁ¤¨È��oµª�¨o°� 

lines �ªµ¤¥µªÁ¤¨È��oµª�¨o°� (¤¤�� 

1 2 3 4 5 6 7 8 9 10 

SPR3 7.77 7.67 6.61 7.8 7.37 7.46 7.18 7.52 7.27 8.07 

PTT1 7.96 7.24 7.81 7.42 6.9 6.19 7.56 7.7 7.5 7.61 

KDML105 6.94 7.15 7.36 7.08 7.85 7.39 7.19 6.93 7.18 7.92 
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�µ¦µ���ª��¸É�4 �ªµ¤�ªoµ�Á¤¨È��oµª�¨o°� 

lines �ªµ¤�ªoµ�Á¤¨È��oµª�¨o°� (¤¤�� 

1 2 3 4 5 6 7 8 9 10 

KU1001-7 2.37 2.51 2.66 2.23 2.73 2.64 2.64 2.51 2.21 2.74 

KU1001-8-1 2.38 2.36 2.37 2.48 2.22 2.58 2.06 2.39 2.31 2.4 

KU1001-8-2 2.17 2.26 2.11 2.21 2.16 2.68 1.96 2.33 2.22 2.22 

KU1001-8-3 2.13 2.12 2.47 2.33 2.4 2.27 2.29 2.32 2.34 2.32 

KU1001-8-4 2.11 2.2 1.87 2.18 2.27 2.06 2.39 2.26 2.31 2.21 

KU1001-11 2.19 2.29 2.15 1.97 2.06 2.16 2.22 2.16 2.33 2.18 

KU1001-13 2.09 1.99 2.27 2.14 2.32 2.08 2.01 2.05 2.22 2.06 

KU1001-16-1 2.52 2.43 2.69 2.41 2.62 2.37 2.55 2.6 2.4 2.63 

KU1001-16-2 2.46 2.37 2.4 2.69 2.29 2.22 2.77 2.56 2.81 2.55 

KU1001-20-2 2.34 2.45 2.23 2.59 2.27 2.36 2.31 2 2.31 2.58 

KU1001-21-1 2.22 2.08 2.2 2.24 2.18 2.18 2.25 2.11 2.15 2.2 

KU1001-21-2 1.79 2.28 2.01 2.25 2.3 2.18 2.95 2.03 2.03 1.87 

KU1001-24-1 2.08 2.08 1.93 2.07 2.36 2.11 2.25 2.33 2.23 2.26 

KU1001-24-2 2.06 2.24 1.8 1.94 1.85 2.34 2.26 2.13 2.03 2.28 

KU1001-26 2.18 2.29 2.48 2.22 2.19 2.18 2.43 2.43 2.29 2.21 

KU1001-29 2.6 2.53 2.69 2.54 2.57 2.66 2.75 2.54 2.57 2.6 

KU1002-3-1 2.2 2.23 2.3 2.18 2.31 2.06 2.04 2 2.12 2.35 

KU1002-3-2 2.43 2.43 2.38 2.13 2.44 2.49 2.12 2.42 2.37 2.33 

KU1002-3-3 2.24 2.23 2.5 2.29 2.2 2.66 2.43 2.5 2.4 2.16 

KU1002-4-1 2.05 2.25 2.22 2.14 2.18 2.16 2.29 2.22 2.21 2.2 

KU1002-4-2 2.34 2.43 2.44 2.26 2.24 2.3 2.41 2.3 2.36 2.35 

KU1002-5-1 2 2.25 2.21 1.9 2.03 2.16 2.02 1.92 2.16 1.93 

KU1002-5-2 2.08 2.12 2.07 2.03 2.03 2.27 2.07 1.99 1.9 1.93 

KU1002-11-1 2.24 2.3 2.15 2.24 2.21 2.22 2.17 2.31 2.18 2.28 

KU1002-13 2.33 2.31 2.28 2.25 2.31 1.96 2.28 2.14 2.2 2.23 

PLG 2.99 2.55 3.18 2.61 2.7 2.53 2.76 2.74 2.72 2.56 

CNT1 2.1 2.02 1.86 2.1 2.11 1.96 2.28 2.02 2.07 1.98 
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�µ¦µ���ª��¸É�4 ��n°���ªµ¤�ªoµ�Á¤¨È��oµª�¨o°� 

lines �ªµ¤�ªoµ�Á¤¨È��oµª�¨o°� (¤¤�� 

1 2 3 4 5 6 7 8 9 10 

SPR3 1.96 2.13 1.87 2.09 2.04 2.13 2.01 2.04 1.83 2.22 

PTT1 1.99 2 2.03 2.06 2.05 2.08 2.07 2.09 2.07 2.06 

KDML105 1.91 1.98 2.06 1.95 2.06 2.01 2.12 2.18 2 2 
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�¦³ª́�·�µ¦«¹�¬µÂ¨³�µ¦�Îµ�µ� 

 

�ºÉ°-�µ¤­�»¨ �§¤¨�¡·¤¨¸ 

ª́��Á�º°���̧�Á�·� řŝ�¡§¬£µ�¤�ŚŝŜś 

­�µ��¸ÉÁ�·� Á���µ��°Â®¨¤��¦»�Á�¡¤®µ��¦ 

�¦³ª́�·�µ¦«¹�¬µ ¤́�¥¤«¹�¬µ�Ã¦�Á¦̧¥�£́��¸�»¤¡¨ª·�¥µ 

�ÎµÂ®�n�®�oµ�¸É�µ¦�µ��´��»�´� - 

­�µ��¸É�Îµ�µ��´��»�´� - 

�¨�µ��̧Á�n�Â¨³¦µ�ª́¨�µ�ª·�µ�µ¦ - 

�»��µ¦«¹�¬µ�¸ÉÅ�o¦´� - 

 

 




