
 

�́�®µ¡·Á«¬ 

 

�µ¦�¦³Á¤·��nµ�ªµ¤¦o°�­³­¤Ä�ÁÁ�n¦³¥³�µ¦Á�¦·�Á�·�Ã��°��´Éª¨·­��54�­µ¥

¡�́�»rÂ¨³¡�́�»r Á�¦̧¥�Á�̧¥� 

 

Assessment of growing degree days in difference growth stages of 54 peanut 

lines and check cultivars 

 

�µ¥��́ª»�·���»«·¦·®µ� 

 

 

 

£µ�ª·�µ¡º�Å¦n�µ���³Á�¬�¦�¤®µª·�¥µ¨¥́Á�¬�¦«µ­�¦r  

DEPARTMENT OF AGRONOMY 

FACULTY OF AGRICULTURE KASETSART UNIVERSITY 



 
 

Ä�¦́�¦°��́�®µ¡·Á«¬ 

��³Á�¬�¦��¤®µª·�¥µ¨¥́Á�¬�¦«µ­�¦r  
 

ª·�¥µ«µ­�¦��́�·���ª·�¥µ«µ­�¦rÁ�¬�¦��� 

�¦·��µ 

 

���������������ª·�¥µ«µ­�¦rÁ�¬�¦                                                 ��������������������¡º�Å¦n�µ��������������������������� 

������������������������­µ�µ�����������������������������������������������������������������������������������£µ�ª·�µ 

 

Á¦ºÉ°� �µ¦�¦³Á¤·��nµ�ªµ¤¦o°�­³­¤Ä�ÁÁ�n¦³¥³�µ¦Á�¦·�Á�·�Ã��°��´Éª ·̈­��54�­µ¥¡�́�»rÂ¨³¡�́�»r

Á�¦̧¥�Á�̧¥� 

Assessment of growing degree days in difference growth stages of 54 peanut lines and check 

cultivars 

 

�µ¤�¼oª·�´¥ �µ¥��́ª»�·���»«·¦·®µ� 

 

Å�o¦́��µ¦¡·�µ¦�µÁ®È��°�Ã�¥ 

 

°µ�µ¦¥r�¸É�¦¹�¬µ�́�®µ¡·Á«¬®¨�́ hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh..... 

������������������������������������������������������������¼ o�nª¥«µ­�¦µ�µ¦¥r�µ¦·�µ�·��¡¦¤Ã��·, Ph.D.            � 
 

°µ�µ¦¥r�¸É�¦¹�¬µ�́�®µ¡·Á«¬¦nª¤ hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh 

������������������������������������������������������������¼ o�nª¥«µ­�¦µ�µ¦¥r��¡¨��Å�¥Â­�, Ph.D.             � 
 

 

�����������������������������®́ª®�oµ£µ�ª·�µ hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh 

�����������������������������������������������������������¼ o�nª¥«µ­�¦µ�µ¦¥r�· ¥³���·��·£µ�µ�»̈ , Ph.D.             � 

�����������������������������������������������������������ª�́�̧É������������Á�º°������������� �������������¡.«.       2565      � 



�́�®µ¡·Á«¬ 

 

Á¦ºÉ°� 

 

�µ¦�¦³Á¤·��nµ�ªµ¤¦o°�­³­¤Ä�ÁÁ�n¦³¥³�µ¦Á�¦·�Á�·�Ã��°��´Éª ·̈­��54�­µ¥¡�́�»r 

Â¨³¡�́�»rÁ�¦̧¥�Á�̧¥� 

 

Assessment of growing degree days in difference growth stages of 54 peanut lines and check cultivars 

 

 

 

 

Ã�¥ 

 

�µ¥��́ª»�·���»«·¦·®µ� 

 

 

 

 

 

 

Á­�° 

 

£µ�ª·�µ¡º�Å¦n�µ���³Á�¬�¦��¤®µª·�¥µ¨¥́Á�¬�¦«µ­�¦r 

DEPARTMENT OF AGRONOMY 

FACULTY OF AGRICULTURE KASETSART UNIVERSITY 

 



����́¥n° 

 

�´�ª»�·��»«·¦·®µ��2564: �µ¦�¦³Á¤·��nµ�ªµ¤¦o°�­³­¤Ä�ÁÁ�n¦³¥³�µ¦Á�¦·�Á�·�Ã��°��´Éª ·̈­��54�

­µ¥¡´��»rÂ¨³¡´��»r Á�¦̧¥�Á�̧¥�� �́�®µ¡·Á«¬�¦·��µ�¦̧�­µ�µª·�¥µ«µ­�¦r Á�¬�¦�£µ�ª·�µ 

¡º�Å¦n�µ��°µ�µ¦¥r�̧É�¦¹�¬µ: �¼ o�nª¥«µ­�¦µ�µ¦¥r�µ¦·�µ�·�¡¦¤Ã��·, Ph.D.�ŜŘ�®�oµ 

 

 

�´Éª ·̈­�¤̧�µ¦Á�¦·�Á�·�Ã�Â���°�¥°���µ¦�¦³Á¤·��µ¦­»�Â�nÂ¨³ª�́­»�Â�n�°��´Éª ·̈­�Ã�¥�´ÉªÅ�

�³­»n¤�°��o��´Éª ·̈­��̧É� ¼̈�Á¡ºÉ°��́�Îµ�ª� ́��̧É­»�Â�n¤µ��ªnµ�70 Á�°¦rÁ�È��r�°��Îµ�ª� ́��´Ê�®¤���¹É ��ÎµÄ®o

¤̧�nµÄ�o�nµ¥Â¨³­¼�Á­̧¥�o��´Éª ·̈­��µ��µ¦�°����́�´Ê��µ�ª·�¥́�̧Ê �¹�¤̧ª�́�»�¦³­��rÁ¡ºÉ°�¦³Á¤·��µ¦­»�Â�nÃ�¥

�µ¦Ä�o�nµ�ªµ¤¦o°�­³­¤�Ã�¥� ¼̈��´Éª ·̈­�­µ¥¡´��»r �̧ Á�n��´Ê �®¤��54 ­µ¥¡´��»r � Á�¦̧¥�Á�̧¥��´� 

¡�́�»r¤µ�¦�µ��Îµ�ª��5 ¡�́�»r�Å�oÂ�n��°�Â�n��5 �°�Â�n��9 Á�¬�¦«µ­�¦rÃ�qÂ�n�40 Á�¬�¦«µ­�¦r�­ª��1 

Â¨³ Å��µ��9 �̧É­�µ�̧ª·�´¥¨¡�»¦̧���³Á�¬�¦�¤®µª·�¥µ¨¥́Á�¬�¦«µ­�¦r �Ä�oÂ���µ¦��¨°�Â��­»n¤ 

£µ¥Ä��¨È°�­¤�¼¦�r��Îµ�3 �ÎÊ µ��¦³Á¤·��nµ�ªµ¤¦o°�­³­¤��Growing Degree Day, GDD; ºCd) Â¨³�Îµ�ª�

ª�́®¨�́� ¼̈��Á¤ºÉ°¡º�Á�oµ­¼n¦³¥³�°��µ��50 Á�°¦rÁ�È��r�Â¨³�̧É¦³¥³ ́�­»�Â�n��¦ª¤�´Ê��¦³Á¤·��¨� ·̈�Â¨³

°��r�¦³�°��¨� ·̈���µ��¨�µ¦��¨°��­µ¤µ¦�Â�n�� »̈n¤­µ¥¡�́�»r�¡�́�»r�´Éª ·̈­��µ¤°µ¥»­»�Â�nÂ¨³�nµ�GDD 

Å�oÁ�È ��3 � »̈n¤�º°�� »̈n¤­» �Â�n Á¦È ª ��¹É �°°��°��50 Á�°¦r Á�È��r�̧É �38 �¹��śš  ª´�®¨´�� ¼̈��¤̧�nµ �GDD  

Á�n µ�´� �593.88 °Cd �¹ � �599.49 °Cd Â¨³­» �Â�n �̧É �110� ª ´�®¨´�� ¼̈� � ¤̧�n µ �GDD Á�n µ�´� �2014.44 °Cd  

� »̈n¤­»�Â�n�µ��¨µ���¹É �°°��°��50 Á�°¦rÁ�È��r�̧É�38 �¹��4� ª�́®¨�́� ¼̈��¤̧�nµ�GDD Á�nµ��́�593.88 °Cd �¹��

621.86 °Cd Â¨³­»�Â�n�̧É�řřř�ª�́®¨�́� ¼̈��¤̧�nµ�GDD Á�nµ��́�20����� °Cd�Â¨³� »̈n¤­»�Â�n�oµ��¹É �°°��°�� 

50 Á�°¦rÁ�È��r�̧É�38 �¹��42 ª�́®¨�́� ¼̈��¤̧�nµ�GDD Á�nµ��́�593.88 °Cd �¹��639.28 °Cd Â¨³¤̧�Îµ�ª�ª�́­»�Â�n

�̧É�112 �¹��113 ª�́®¨�́� ¼̈��¤̧�nµ�GDD Á�nµ��́�20����� °Cd �¹��2084.�� °Cd    ­Îµ®¦́�­µ¥¡�́�»r�̧ÉÄ®o�¨� ·̈�

Â¨³°��r�¦³�°��¨� ·̈�­¼��ªnµ­µ¥¡�́�»r°ºÉ�Â¨³¡�́�»rÁ�¦̧¥�Á�̧¥��Å�oÂ�n�KUP12BS022 (� »̈n¤­»�Â�n�oµ�, 

KUP1288-4 (� »̈n¤­»�Â�n�oµ��Â¨³�KUP11231-3 (� »̈n¤­»�Â�nÁ¦Èª� 

 

   ��������      ���������___��___��___ 

���������¨µ¥¤º°�ºÉ°�·­·� ����������¨µ¥¤º°�ºÉ°°µ�µ¦¥r�̧É�¦¹�¬µ�́�®µ¡·Á«¬®¨�́ 

noipp
20    04    2565



ABSTRACT 

 

Nuttawut nusirihan.  2564:�Assessment of growing degree days in difference growth stages of 54 

peanut lines and check cultivars.��%DFKHORUuV�VSHFLDO�SUREOHP�LQ�$JULFXOWXUDO�6FLHQFH��'HSDUWPHQW�

of Agronomy.  Special problem advisor� Assistant Professor Pharichart Promchote, Ph.D. ���pages. 

 

 

Peanut is an indeterminate growth crop. Generally, peanut plant samples are randomly pulled out 

to evaluate maturity and harvest date by counting mature pods for more than 70% of total pods. This method 

may increase production cost and reduce yield from plant loss. Therefore, this research aimed to evaluate 

the pod maturity using growing degree days. Fifty-four peanut lines and five check cultivars (Khonkaen 5, 

Khonkaen 9, Kasetsart Koh Kae 40, Kasetsart ARDA.1 and Tainan 9) were planted at Lopburi Research 

Center, Faculty of Agriculture, Kasetsart University. The experimental design was Randomized Complete 

Block Design with three replications. Growing Degree Day (GDD; ºCd) and days after planting when the 

peanut plants reached 50% flowering and maturity stages were observed. Yield and yield components were 

evaluated. The results suggested to divide the peanut lines/cultivars into 3 groups according to maturity ages 

and GDD values: early-, intermediate-, and late-maturity groups.  The early maturity was the group with 

50% flowering days at 38 to �� days after planting (GDD of 593.88 °Cd to 599.49 °Cd) and reached maturity 

at 110 days after planting (GDD of 2014.44°Cd). The medium maturity was the group with 50% flowering 

days at 38 to 40 days after planting (GDD of 593.88 °Cd to 621.86°Cd) and reached maturity at 11� �days 

after planting (GDD of 20������°Cd). The late maturity was the group with 50% flowering days at 38 to 42 

days after planting (GDD of 593.88 °Cd to 639.28°Cd) and reached maturity at 112 to 113 days after 

planting (GDD of 2������°Cd to 2084.��°Cd). There were three peanut lines providing higher yields and 

yield components than those of other lines and check cultivars: KUP12BS022 (late maturity), KUP1288-4 

(late maturity) and KUP11231-3 (early-maturity). 
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�°� ́��´Éª ·̈ ­� ¤̧�ªµ¤Â�¦�¦ª���¹Ê �°¥¼n�´�­£µ¡Âª�¨o°¤Ä�Â�¨�� ¼̈�  �Canavar and 

 Kaynak, 2010���Ä�®¨µ¥¡º�¤̧�µ¦�Îµ�µ¥ª�́­»�Â�nÃ�¥Ä�o�nµ�ªµ¤¦o°�­³­¤�Á�n���oµªÃ¡�� 

�«·¦·¨�́¬�r�Â¨³��³, 2549� Â¨³�oµªÅ¦n  �¦��̧�¦�Â¨³��³,�2562� ��́�´Ê��µ�ª·�¥́�̧Ê�¹�¤̧ª�́�»�¦³­��r

Á¡ºÉ°�¦³¤µ��nµ�ªµ¤¦o°�­³­¤Ä�¦³¥³�µ¦Á�¦·�Á�·�Ã��̧É­Îµ��́Â¨³¦³¥³­»�Â�n�°��´Éª ·̈­�� 

54�­µ¥¡�́�»r�Â¨³¡�́�»rÁ�¦̧¥�Á�̧¥��̧ÉÁ�¬�¦�¦� ¼̈��´ÉªÅ��Á¡ºÉ°Ä�oÁ�È �Â�ªÄ��µ��µ¦�¦³Á¤·� 
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�µ¦­»�Â�nÃ�¥Å¤n�o°��°��o��´Éª ·̈­��Â¨³��́Á º̈°��´Éª ·̈­�­µ¥¡�́�»r�̧��̧ÉÄ®o�¨� ·̈�­¼�Â¨³¤̧°µ¥»­»�Â�n

�̧ÉÁ®¤µ³­¤ 
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ª�́�»�¦³­��r 

 

1. �¦³¤µ��nµ�ªµ¤¦o°�­³­¤��°�¦³¥³�µ¦Á�¦·�Á�·�Ã��̧É­Îµ��́Â¨³¦³¥³­»�Â�n�°� 

�´Éª ·̈­��54 ­µ¥¡�́�»rÂ¨³¡�́�»rÁ�¦̧¥�Á�̧¥� 

2. Á¡ºÉ°�¦³Á¤·��¨� ·̈�Â¨³°��r�¦³�°��¨� ·̈��°� �´Éª ·̈­��54 ­µ¥¡´��»r�´�¡´��»r

Á�¦̧¥�Á�̧¥�  
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�µ¦�¦ª�Á°�­µ¦ 

 

�µ¦�¨·��´Éª¨·­� 

�´Éª ·̈­���Arachis hypogaea L.) Á�È �¡º��̧É� ¼̈�Å�o�»�¡ºÊ��̧É�°��¦³Á�«Å�¥���µ¦·�µ�·�Â¨³

��³, 2557��Ã�¥Ä®o�¨� ·̈�Ä�¦¼� ́��̧É¤̧�µ¦¡�́�µÄ��·��­£µ¡Á�ºÊ°�·��¹�¤̧�¨�n°�µ¦� ¼̈���·��̧É

Á®¤µ³­¤��́�µ¦� ¼̈��´Éª ·̈­�¤µ��̧É­»��º°�� »̈n¤��·��·��̧É¤̧Á�ºÊ°®¥µ�Â¨³¨³Á°̧¥��µ��¨µ����· ¥³�

Â¨³��³, 2542���´Éª ·̈­�Á�È�¡º��̧ÉÄ�o�¦³Ã¥��rÅ�o¤µ�®¨µ¥�oµ�Á�ºÉ°��µ�¤̧�»��nµ�µ�Ã£��µ�µ¦­¼��

¤̧°��r�¦³�°��µ�Á�¤̧�Å�oÂ�n�Ã�¦�̧��20�23�Á�°¦rÁ�È��r��µ¦rÃ�Å±Á�¦��20�23�Á�°¦rÁ�È��r�Â¨³Å�¤�́�

�¹É �¤̧�¦�Å�¤�́�̧ÉÅ¤n°·É¤�ª́Ã°¨̧°·��­¼��41�55�Á�°¦rÁ�È��r���µ¦·�µ�·�Â¨³��³, 2557��Ä��̧�2564�2565�

¤̧�µ¦�µ��µ¦�rªnµ�³¤̧Á�ºÊ°�̧ÉÁ�È�Á�̧É¥ª�´Éª ·̈­�Ä��¦³Á�«Å�¥�Îµ�ª��69,563�Å¦n ��¨� ·̈��25,074���́�

Â¨³�¨� ·̈��n°Å¦n �357��·Ã¨�¦́¤��¹É �Á¤ºÉ°Á�̧¥���́�̧�2563�2564��¦µ��ªnµÁ�ºÊ°�̧ÉÁ�È�Á�̧É¥ªÂ¨³�¨� ·̈�

¨�¨��¦o°¥¨³18�19�Â¨³¦o°¥¨³14�42��µ¤¨Îµ��́��µ��µ¦�¥µ¥�ª́�°�°»�­µ®�¦¦¤Â�¦¦¼�Á¡·É¤�¹Ê��

�ÎµÄ®o�´Éª ·̈­�Å¤nÁ¡¸¥�¡°�n°�µ¦�o°��µ¦£µ¥Ä��¦³Á�«��¹�¤̧�µ¦�ÎµÁ�oµ�´Éª ·̈­��µ��nµ��¦³Á�«�Ã�¥¤̧

�¦·¤µ��µ¦�ÎµÁ�oµ°¥¼n�̧É�89,387���́�Ä��̧�2564��­Îµ��́�µ�Á«¦¬��·��µ¦Á�¬�¦, 2565� 

 

­£µ¡Âª� ö°¤�¸ÉÁ®¤µ³­¤��́�µ¦Á�¦·�Á�·�Ã� 

 

Á�ºÉ°��µ��´Éª ·̈­�Á�È�¡º�Á��¦o°����n°�ªµ¤Â®o�Â¨o�Â¨³°»�®£¼¤·­¼����́�´Ê��¦³Á�«Å�¥�¹�

Á®¤µ³­¤Â�n�µ¦� ¼̈��´Éª ·̈­���°»�®£¼¤·Á�¨̧É¥�̧ÉÁ®¤µ³­Îµ®¦́��´Éª ·̈­��º°�30�°�«µÁ�¨Á�̧¥­�¤̧°»�®£¼¤·

�¨µ�ª�́Â¨³�¨µ��º��®nµ���́Å�o�10�°�«µÁ�¨Á�̧¥­���µ¦·�µ�·Â¨³��³,�2557�� 

 

¦́�­�§¬�·Í ���2547��Å�o� n̈µªªnµ°»�®£¼¤·�̧ÉÁ®¤µ³­¤Ä��µ¦Á�¦·�Á�·�Ã��°��´Éª ·̈­�°¥¼n¦³®ªnµ��

32�34�°�«µÁ�¨Á�̧¥­�Â¨³�µ¦�°��°�Á¤¨È��o°��µ¦°»�®£¼¤·�̧É­¼��ªnµ�12�°�«µÁ�¨Á�̧¥­��oµ� ¼̈�Ä�

�̧É°»�®£¼¤·�ÎÉµ�ªnµ�10�°�«µÁ�¨Á�̧¥­��ÎµÄ®o�µ¦�°���µ¦Á�¦·�Á�·�Ã���µ¦°°��°��Â¨³�µ¦Á�È�Á�̧É¥ª

�oµ°°�Å��­nª��·��̧ÉÁ®¤µ³­¤��́�µ¦� ¼̈���º°�·�¦nª����¦µ¥®¦º°�·�¦nª�Á®�̧¥ª�¤̧�µ¦¦³�µ¥�ÎÊµ�̧�

Á¡ºÉ°�nµ¥�n°�µ¦Â��Á�È¤Â¨³�·� ́��Ã�¥�´ÉªÅ��µ¦°°��°��°��´Éª ·̈­��³Å¤n�¼��Îµ��́Ã�¥°·��·¡¨�°�

�nª�Â­��� n̈µª�º°�Å¤nªnµ�³� ¼̈�Ä��nª��̧É¤̧�¨µ�ª�́­´Ê�®¦º°¥µª�³°°��°�Á¤ºÉ°�¹�°µ¥»�°�Â�n¨³¡�́�»r�

Â¨³¡�ªnµÂ­��̧É¤̧�ªµ¤Á�o¤�ÎÉµ�³�ÎµÄ®o�µ¦°°��°���·� ́��Â¨³�µ¦Á�¦·�Á�·�Ã��oµ¨���°��µ��̧Ê



5 

 

­£µ¡¡ºÊ��̧É� ¼̈��´Éª ·̈­��ª¦¤̧�ªµ¤­¼��µ�¦³��́�ÎÊµ�³Á¨Å¤nÁ�·��800�Á¤�¦Â¨³�ªµ¤¨µ�Á°̧¥�Å¤nÁ�·��

5�Á�°¦rÁ�È��r��­Îµ��́­n�Á­¦·¤Â¨³��́�µ¦­·��oµÁ�¬�¦��2549� 

 

�µ¦�¦³Á¤·��µ¦­»�Â�n�°��́Éª¨·­� 

 

�´Éª ·̈­��nµ��µ�¡º�­nª�Ä®�n�¦��̧É°°��°�Á®�º°¡ºÊ��·�Â�nÄ®o�¨Ä�o¡ºÊ��·��Á¤ºÉ°¤̧�µ¦�­¤

Á�­¦��¨̧��°��³Á®̧É¥ªÂ¨³¦nª�¨���³¤̧�µ¦¥º��°�Á�ºÊ°Á¥ºÊ°�̧ÉÁ�ºÉ°¤�n°��́¦́�Å�n�Á¦̧¥�ªnµ�Á�È¤��peg��Â��

¨��·ª�·�Â¨³Å�oÁ�¦·�Á�È� ́��n°Å���´Éª ·̈­�¤̧¨�́¬�³�̧É­Îµ��́ �º°¤̧�µ¦Á�¦·�Á�·�Ã�Â���°�¥°���Îµ

Ä®oÅ¤n�¦µ�¦³¥³�µ¦¡�́�µ�̧ÉÂ�n��́�°��´Éª ·̈­� ­n��¨Ä®o¤̧ ́�¤̧�µ¦Á�¦·�Á�·�Ã�Â���nµ���́Å�Ä��o�

Á�̧¥ª��́ �Xi Yun Liew et at., 2021� 

 

�µ¦�¦³Á¤·��µ¦­»�Â�n�µ�­¦̧¦ª·�¥µ�°�Á¤¨È�¡�́�»r�´Ê��­¤µ�¤�´���­°�Á¤¨È�¡�́�»r�

�AOSA� Â¨³­¤µ�¤��­°�Á¤¨È�¡�́�»r�µ�µ�µ�·��ISTA��Å�oÂ�³�ÎµÅªo®¨µ¥ª·�̧�Á�n���´�°µ¥»�µ¦ 

­»�Â�n�´Ê�Â�nª�́�°��µ���µ¦ª�́�ªµ¤�ºÊ��°�Á¤¨È���µ¦�´É��ÎÊ µ®��́Â®o��°�Á¤¨È��ª�́��µ�Á¤¨È��oµ�

�ªµ¤¥µª�ªµ¤�ªoµ�Â¨³�ªµ¤®�µ�¦ª¤�´Ê�Á¡µ³��­°��ªµ¤�°�Â¨³�ªµ¤Â�È�Â¦��°�Á¤¨È�¡�́�»r�

Â�nª·�̧Á® n̈µ�̧Ê Ä��µ��¦́Ê �¤̧�́��¥́°ºÉ�Á�oµ¤µÁ�̧É¥ª�o°��oª¥�Á�n� ­£µ¡Âª�¨o°¤Â¨³�µ¦��·��́·¦́�¬µ�¤̧�¨

�ÎµÄ®o�µ¦Ä�oÄ��µ¦�¦³Á¤·��µ¦­»�Â�n�°�Á¤¨È�¡�́�»r¤̧�o°�Îµ��́� 

 

ª·�̧�µ¦�¦³Á¤·��µ¦­»�Â�n�°��´Éª ·̈­��̧É�·¥¤��·��́·�º°�µ¦¡·�µ¦�µ­̧�oµ�Ä��°�Á� º̈°� ́��

�internal pericarp colour� �Pattee Â¨³��³, 1974��­Îµ®¦́��µ�ª·�¥́Ä��¦³Á�«Å�¥�´Ê���ª���́�¦r�

�2529)�Ä�o­̧�oµ�Ä��°�Á� º̈°� ́�Á�È ���́�̧ª�́�µ¦­»�Â�n�°�Á¤¨È��´Éª ·̈­�Ä�¡�́�»r�Å��µ��9�Â¨³�

¡�́�»r�­���38�Ã�¥¦µ¥�µ�ªnµ �´Éª ·̈­�¡�́�»r�Å��µ��9�­»�Â�n�µ�­¦̧¦ª·�¥µ�̧É°µ¥»�60�ª�́®¨�́Á�È¤­´¤�­́

�·��­nª�¡�́�»r�­��38 ­»�Â�n�µ�­¦̧¦ª·�¥µ�55�ª�́®¨�́Á�È¤­´¤�­́�·��Ä��Îµ�°�Á�̧¥ª��́��µ¦·�µ�·�

�2543� Å�oÄ�ö �́¬�³�°� ́�Â¨³Á¤¨È��´Éª ·̈­�Ã�¥��́Â�¨��µ�Á���r�°��Pattee Â¨³��³��1974���

Ä��µ¦�¦³Á¤·�¦³¥³�µ¦­»�Â�n�°��´Éª ·̈­�¡�́�»rÅ��µ��9 Â¨³Á�¬�¦�1 ��́¤̧¦µ¥¨³Á°̧¥�Á���r�µ¦

�¦³Á¤·�Ä��µ¦µ��̧É�1���´Ê��̧Ê Á¤¨È�­»�Â�n��º°Á¤¨È��̧É¤̧¦³��́­»�Â�n­¼��ªnµ¦³¥³�̧É�10�Á¤¨È�­»�Â�n�µ�

�¨µ���º°Á¤¨È��̧É¤̧¦³��́�µ¦­»�Â�n¦³¥³�̧É�9�Â¨³�10�Á¤¨È�°n°���º°Á¤¨È��̧É­»�Â�n�ÎÉµ�ªnµ¦³¥³�̧É�9�� 
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�µ¦µ��¸É�1��¦³¥³�µ¦­»�Â�n�°� ́��´Éª ·̈­�Ã�¥¡·�µ¦�µ�µ�¨�́¬�³Á� º̈°� ́�Â¨³Á¤¨È� 

¦³¥³�µ¦­»�Â�n 

�stage� 

Á� º̈°� ́� 

�pericarp� 

Á¤¨È� 

�kernel� 

5 °n°��»n¤��oµ�Ä�¥�́­��Å¤n¤̧

¦°¥Â�� 

¦¼�¦nµ�Â���Á¥ºÉ°®» o¤Á¤¨È�¤̧­̧�µª

®¦º°¤̧­̧�¤¡¼°n°��¦·Áª�Â�� 

�o�°n°���embryonic axis� 

6 �oµ�Ä�Á¦·É¤¤̧¦°¥Â�� ¦¼�¦nµ�¥µª¦̧��¦· Áª�Â���o�°n°�

¤̧­̧�¤¡¼ 

7 �oµ�Ä�¤̧¦°¥Â���Â¨³¡�

¨�́¬�³�¨oµ¥�»¥ oµ¥�

�cottony��Á�·��¹Ê� 

¦¼�¦nµ��¨¤¦̧��¦· Áª�Â���o�

°n°�¤̧�¤¡¼°n°� 

8 �oµ�Ä�Á¦·É¤Â®o��Â¨³¤̧¦°¥

Â��¤µ��¹Ê� 

¦¼�¦nµ��¨¤¦̧Á�È¤ ́��Á¥ºÉ°®» o¤Á¤¨È�

¤̧­̧�¤¡¼ 

9 �oµ�Ä�¥�́¤̧­̧�µªÂ�nÁ¦·É¤¤̧�»�

­̧�ÎÊµ�µ¨Á�·��¹Ê� 

�¦·Áª�Â���o�°n°�¤̧­̧�¤¡¼Á�o¤

Á¥ºÉ°®» o¤Á¤¨È�¤̧­̧�¤¡¼®¦º°�¤¡¼

Á�o¤ 

10 �oµ�Ä�¤̧�»�­̧�ÎÊµ�µ¨�¦³�µ¥

¤µ��¹Ê���¦³¤µ��25�75�

Á�°¦rÁ�È��r�°�¡ºÊ��̧É�´Ê�®¤� 

Á¤¨È�¤̧��µ�Ä®�n�Á¥ºÉ°®» o¤Á¤¨È�¤̧

­̧�¤¡¼Á�o¤Â¨³Á¦·É¤Â®o� 

11 �oµ�Ä�¤̧�»�­̧�ÎÊµ�µ¨�¦³�µ¥

¤µ��ªnµ�75�Á�°¦rÁ�È��r�°�

¡ºÊ��̧É�´Ê�®¤� 

Á¥ºÊ°®» o¤Á¤¨È�¤̧­̧�¤¡¼�Â¨³¡�

¦n°�¦°¥�̧ÉÁ�·��µ��µ¦�̧�°�́�ª́

�imprint) �°�Á� º̈°� ́���́Á¤¨È� 
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¦³¥³�µ¦­»�Â�n 

�stage� 

Á� º̈°� ́� 

�pericarp� 

Á¤¨È� 

�kernel� 

12 �oµ�Ä�¤̧�»�­̧�ÎµÁ�·��¹Ê� �¨oµ¥¦³¥³�̧É�11 

13 �oµ�Ä�¤̧�»�­̧�Îµ�¦³�µ¥

¤µ��ªnµ�50�Á�°¦rÁ�È��r�°�

¡ºÊ��̧É�´Ê�®¤� 

Á¥ºÉ°®» o¤Á¤¨È�Á¦·É¤Á�¨̧É¥�Á�È�­̧

�ÎÊµ�µ¨ 

�̧É¤µ:Pattee Â¨³��³ �1974��°oµ�Ä���µ¦·�µ�·��2543� 

 

�»�£µ¡�°�Á¤¨È�¡�́�»r �́Éª¨·­��̧É¤̧¦³��́�µ¦­»�Â�n�nµ���́ 

 

Á¤¨È��´Éª ·̈­��̧É¤̧¦³��́�µ¦­»�Â�n�nµ���́¤̧�¨�n°�»�£µ¡�°�Á¤¨È�¡�́�»r�̧É�nµ���́��ª���́�¦r�

Â¨³�­¤�ª·¨��2536��«¹�¬µ�¨�°�¦³�´��ªµ¤­»�Â�nÂ¨³�ªµ¤Á®̧É¥ª¥n��°�Á¤¨È�Ã�­µ¥¡�́�»r 

�KUP24D-421 �̧É¤̧�¨�n°�»�£µ¡Á�ºÊ°��o��n°��µ¦� ¼̈��Ã�¥�µ¦�³Á�µ³ ́�Â¨oªÂ¥�°°�Á�È��3�� »̈n¤�

�º°�Á¤¨È�­»�Â�n�Á¤¨È�­»�Â�n�µ��¨µ��Á¤¨È�°n°� �¹É �¡·�µ¦�µ�µ�­̧�oµ�Ä��°� ́���µ¤�oª¥�µ¦Â¥�

�ªµ¤Á®̧É¥ª¥n��°�Á¥ºÊ°®» o¤Á¤¨È���¦µ��ªnµ��´Éª ·̈­��̧É� ¼̈��oª¥Á¤¨È�­»�Â�n�nµ���́Â¨³�ªµ¤Á®̧É¥ª¥n�

�nµ���́��µ¦Á�¦·�Á�·�Ã�Â¨³�¨� ·̈�Å¤nÂ���nµ���́���́�´Ê�Á¤¨È��´Éª ·̈­��̧É­»�Â�n�nµ���́®¦º°Á¤¨È�°n°�

Â¨³¤̧�ªµ¤Á®̧É¥ª¥n��nµ��´�¥�́¤̧�»�­¤�´�·�̧ÉÄ�oÁ�È �Á¤¨È�¡�́�»rÅ�o �°��µ��̧Ê �­µ¦́��Â¨³�Å¡«µ¨�

�2537��� n̈µªªnµ��µ¦� ¼̈��´Éª ·̈­�Á¡ºÉ°� ·̈�Á¤¨È�¡�́�»r�Å¤n�o°�¦°Á�È�Á�̧É¥ªÁ¤¨È��̧É¦³¥³­»�Â�nÁ�È¤�̧É�Â¨³

�ª¦Á�È�Á�̧É¥ª�n°��90�ª�́�Ä���³�̧É�Liew et al. �2021� ¦µ¥�µ�ªnµ­µ¤µ¦�Ä�oª·�̧�µ¦��́°µ¥»®¨�́�°�

�µ��50�%�Á�È ���́�̧­»�Â�n�°�Á¤¨È��´Éª ·̈­�¡�́�»r�Margenta  �¹É �¤̧�µ¦­»�Â�n�µ�­¦̧¦ª·�¥µ�̧É�94�ª�́

®¨�́�°��µ��Â¨³­µ¤µ¦�Ä�oª·�̧�µ¦�̧Ê Á¡ºÉ°� ·̈�Á¤¨È��̧ÉÄ®o�ªµ¤�°�­¼�Å�o��­nª��µ¦·�µ�·��2543��

¦µ¥�µ�ªnµ�Á¤¨È�¡�́�»r�̧É¤̧�»�£µ¡�̧�º°Á¤¨È��´Éª ·̈­��̧É­»�Â�nÄ�¦³¥³�̧É�10��¹��11��µ¤Á���r�µ¦

�¦³Á¤·�Ä��µ¦µ��̧É�1 
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�µ¦�¦³Á¤·��nµ�ªµ¤¦o°�­³­¤Â¨³�¨�n°�µ¦Á�¦·�Á�·�Ã��°�¡º� 

 

°�́¦µ�µ¦Á�¦·�Á�·�Ã��°�¡º��¹Ê�°¥¼n��́�nµ�ªµ¤¦o°�­³­¤��heat unit� �̧ÉÅ�o¦́��Â¨³­µ¤µ¦�

Ä�o�¦³Á¤·�¦³¥³�µ¦Á�¦·�Á�·�Ã�Â¨³�µ��µ¦�rª�́­»�Â�n�°�¡º�Å�o��Hardy and Khurshid,�2021��

�°��µ��̧Ê¡º�Â�n¨³��·�¤̧°»�®£¼¤·�̧ÉÁ®¤µ³­¤Ä��µ¦Á�¦·�Á�·�Ã���cardinal temperature��Â���nµ�

��́�Â¨³¡º��o°��µ¦°»�®£¼¤·�ÎÉµ­»��̧É¡º�­µ¤µ¦�Á�¦·�Á�·�Ã���baseline temperature�®¦º°�Threshold 

temperature) ��¦�«�́�·Í , 2554� �µ¦�Îµ�ª��nµ�ªµ¤¦o°�­³­¤��Growing Degree Days; GDD��Á�È �

ª· �̧ �̧É �n µ ¥ Â¨³Â¤n �¥ Îµ Ä��µ¦�¦³ Á¤· �¦³¥³�°�¡º �  Á �n � � Ä��oµ ª � �Pallavi et al.,�2018� 

��´Éª ·̈­���Baskaran et al., 2020��¨ÎµÅ¥����Å�¥�,�2556��­o¤��Hardy and Khurshid,�2021� ¤³¤nª� 

���¤¥́¡¦, 2537� Â¨³ ¦́É�¡�́�»r�·¤�¼���´�¦¡�«r�Â¨³��³, 2564��Ã�¥�Îµ�ª��nµ�GDD �µ��o°¤¼¨

°»�®£¼¤·¦µ¥ª�́Â¨³°»�®£¼¤·�µ���Wilson and Bernett,�1983� 

 

°»�®£¼¤·�µ���baseline temperature) �º°°»�®£¼¤·�ÎÉµ­»��̧É¡º�Á�¦·�Á�·�Ã�Å�o�Ã�¥�̧É¡º�Â�n¨³

��·��³¤̧°»�®£¼¤·�µ�Å¤nÁ�nµ��́��¹É ��¦³Á¤·�Å�o�µ��µ¦«¹�¬µ°�́¦µ�µ¦­´�Á�¦µ³®rÂ­�¤µ��ªnµ°�́¦µ

�µ¦®µ¥Ä��̧É°»�®£¼¤·�ÎÉµ­»�Â¨³­¼�­»���µ��µ¦«¹�¬µ®µ°»�£¼¤·�µ��´Ê��Brown��1960� ¡�ªnµ°�́¦µ�µ¦

¡´��µÁ�¨̧É¥�´�°»�®£¼¤·�°��´ÉªÁ® º̈°�Á�È �Á­o�Ã�o��curvilinear��Â¨³Å�oÄ�o­¤�µ¦�µ¦���°¥�

�regression) Á¡ºÉ°®µ�ªµ¤­´¤¡�́�r°�́¦µ�µ¦¡�́�µ��Y� ��́°»�®£¼¤·��X� �¹�­¦»�Å�oªnµ�°»�®£¼¤·�µ�

�°��´ÉªÁ® º̈°�Á�nµ��́�10�°�«µÁ�¨Á�̧¥­�­nª�Ä��oµ��´Éª ·̈­��´Ê��Robinson �1984� Ä�o°»�®£¼¤·�µ�

Á�nµ��́�10�°�«µÁ�¨Á�̧¥­�Â¨³¡�ªnµ�´Éª ·̈­��o°��µ¦�nµ�ªµ¤¦o°�­³­¤°¥nµ��o°¥�3000�°Cd� 
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°»��¦�rÂ¨³ª·�̧�µ¦ 

 

°»��¦�r 

 

1� ­µ¥¡�́�»r�´Éª ·̈­��£µ�ª·�µ¡º�Å¦n�µ���³Á�¬�¦�¤®µª·�¥µ¨¥́Á�¬�¦«µ­�¦r��Îµ�ª��54�­µ¥¡�́�»r�

Â¨³¡�́�r¤µ�¦�µ���Îµ�ª��5 ¡�́�»r 

2��°»��¦�rÄ�Â�¨���¨°��Å�oÂ�n�Á�¦ºÉ°�¤º°� ¼̈��oª¥¤º°��jab��­Îµ®¦́�¦³¥³� ¼̈��20�Á���·Á¤�¦��¨�́

Á¤�¦�Å¤o®¨�́�Â¨³��oµ¥�¦³�µ¬��tag� 

3. °»��¦�rÁ�È��o°¤¼¨�Å�oÂ�n�Å¤o�¦¦��́¥µª�­¤»���́�¹��o°¤¼¨��µ��µ��°¤¡·ªÁ�°¦r��»��µ�nµ¥��¨o°�

��́�¹�£µ¡ 

4� ­µ¦Á�¤̧Â¨³�»q ¥�̧ÉÄ�oÄ�Â�¨� 

� ­µ¦Á�¤̧Â¨³�»q ¥�̧ª£µ¡Ä��µ¦Á�¦̧¥¤Á¤¨È��n°�� ¼̈��Å�oÂ�n�Â��Â����captan��Å¦Ã�Á�̧¥¤ 

� ­µ¦�ª��»¤ª�́¡º��Å�oÂ�n�Á¡��·Á¤�µ ·̈���pendimethalin����́�°·¤µ�µ¡·���imazapic� 

� �»q ¥Á�¤̧­¼�¦�15�15�15 , �»q ¥Á�¤̧­¼�¦�8�24�24 �Â¨³�¥·��´É¤��CaSO4� 

 

ª·�̧�µ¦ 

 

1�Â���µ¦��¨°� 

 

Ä�oÂ���µ¦��¨°�Â��­»n¤£µ¥Ä��¨È°�­¤�¼¦�r��Randomized Complete Block Design� 

�Îµ�ª��3��ÎÊ µ��́��¥́�µ¦��¨°��º°��´Éª ·̈­��54�­µ¥¡�́�»rÂ¨³¡�́�»rÁ�¦̧¥�Á�̧¥� ��́�̧Ê  

 

­µ¥¡�́�»r�¼n�­¤¦³®ªnµ��Å��µ��9 x �°�Â�n��6��Îµ�ª��15�­µ¥¡�́�»r�Å�oÂ�n�­µ¥¡�́�»r��

KUP11061� 1, KUP11002� 2, KUP11005� 1, KUP11041� 1, KUP11061� 1, KUP11143� 1, 

KUP11221� 1, KUP11231� 3, KUP11243� 1, KUP11251� 1, KUP11263� 1, KUP11269� 3, 

KUP11279�1, KUP11285�2�Â¨³�KUP11S1�1 
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­µ¥¡�́�»r�¼n�­¤¦³®ªnµ���°�Â�n��5 x ( �°�Â�n��5 x IC10����Îµ�ª��20�­µ¥¡�́�»r�Å�oÂ�n�

­µ¥¡�́�»r��KUP013B014, KUP13B015, KUP13B018, KUP13W001, KUP13W009, KUP13W013, 

KUP13W102, KUP13W018,KUP13W026, KUP13W028, KUP13W034, KUP13W047, 

KUP13W058, KUP13W068, KUP13W075, KUP13W089, KUP13W090, KUP13W101, 

KUP13W103�Â¨³�KUP13W104 

 

­µ¥¡�́�»r�¼n�­¤¦³®ªnµ���°�Â�n��5�x �°�Â�n��6��Îµ�ª��20�­µ¥¡�́�»r�Å�oÂ�n�­µ¥¡�́�»r��

KUP12B26�1, KUP12BS018, KUP1206�2, KUP1218�1, KUP1218�2, KUP1230�2, KUP1233�2, 

KUP1241�4, KUP1243�1, KUP1254�2, KUP1288�4, KUP12B15�2, KUP12B33�2, KUP12BS021, 

KUP12BS022, KUP12BS025, KUP12BS032, KUP12BS038, KUP12BS067, Â¨³�KUP12BS085 

 

¡´��»r Á�¦̧¥�Á�̧¥���Îµ�ª��5�­µ¥¡´��»r �Å�oÂ�n �Å��µ��9� ,� Á�¬�¦«µ­�¦r Ã�q Â�n �40� ,�

Á�¬�¦«µ­�¦r­ª���1 ,��°�Â�n��9�Â¨³�°�Â�n��5 

 

2��µ¦� ¼̈�Â¨³�¼Â¨¦́�¬µ 

 

� ¼̈���­°�­µ¥¡�́�»r�´Éª ·̈­��̧Á�n��Îµ�ª��54�­µ¥¡�́�»r�Á�¦̧¥�Á�̧¥���́¡�́�»r¤µ�¦�µ��5�

¡�́�»r��Ã�¥�µ¦Á�¦̧¥¤�·��n°�� ¼̈���oª¥�µ¦Å��³�Å�¡¦ª��Â¨³¥�¦n°�� ¼̈�Â��Â�ªÁ�̧É¥ª�¤̧¦³¥³®nµ�

¦³®ªnµ�Â�ª�50�Á���·Á¤�¦�¦³¥³®nµ�¦³®ªnµ��o��20�Á���·Á¤�¦���µ�Â�¨�¥n°¥�2�5��µ¦µ�Á¤�¦��n°�

� ¼̈�Ä­n�»q ¥¦°�¡ºÊ��15�y�15�y�15�°�́¦µ�25��·Ã¨�¦́¤�n°Å¦n�Â¨³Á�¦̧¥¤Á¤¨È�¡�́�»r�oª¥�µ¦� »̈�Á¤¨È�¡�́�»r

Á¡ºÉ°�o°���́Ã¦�Ã��Á�nµ�oª¥Â��Á���°�́¦µ�3��¦́¤�n°Á¤¨È�¡�́�»r�1��·Ã¨�¦́¤�Â¨³� »̈�Á�ºÊ°Å¦Ã�Á�̧¥¤

­Îµ®¦́��´Éª ·̈­��°�́¦µ�200��¦́¤�n°Á¤¨È�¡�́�»r�12��·Ã¨�¦́¤�� ¼̈��1�Á¤¨È��n°® »̈¤�®¨�́�µ��´Ê��̧�¡n�

­µ¦Á�¤̧�ª��»¤ª�́¡º��n°��°��Å�nÂ�n�Á¡��·Á¤�µ ·̈��°�́¦µ�400�¤·¨ ·̈�¦́¤�n°Å¦n ��­¤��́°·¤µ�·¡·��

°�́¦µ�50�¤·¨ ·̈ ·̈�¦�n°Å¦n �Ä®o�ÎÊ µ�oª¥¦³���ÎÊµ®¥��Á¤ºÉ°�´Éª ·̈­�°°��°���41ª�́®¨�́� ¼̈��Ä­n�»q ¥�¦́Ê ��̧É�2�

­¼�¦�8�y�24�y�24�°�́¦µ�25��·Ã¨�¦́¤�n°Å¦n �®¨�́�µ��´Ê��14�ª�́�Ä­n¥·��¤́�°�́¦µ�50��·Ã¨�¦́¤�n°Å¦n �Ã�¥

®ªnµ�Ä®o�´Éª­�́¦n°�Â¨³Ä®o�ÎÊµ��́�̧�µ��´Ê��¼Â¨���¹�°µ¥»Á�È�Á�̧É¥ª�°��´Éª ·̈­� 
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3.�µ¦Á�È��o°¤¼¨ 

 

3�1��µ¦Á�¦·�Á�·�Ã��°��´Éª ·̈­��»��2�­´��µ®r®¨�́� ¼̈�����¹�Á�È�Á�̧É¥ª�Ã�¥­»n¤�o��´Éª ·̈­�

�Îµ�ª��10��o��n°Â�¨�¥n°¥�Á¡ºÉ°ª�́�ªµ¤­¼�Â¨³�ªµ¤�ªoµ��¦�¡»n¤�°��´Éª ·̈­�Â�n¨³­µ¥¡�́�»r�¡�́�»r�

®�nª¥Á�È�Á���·Á¤�¦ 

 

3�2 �Îµ�ª�ª�́®¨�́� ¼̈��Á¤ºÉ°¡º�Á�oµ­¼n¦³¥³�°�°°��50�Á�°¦rÁ�È��r�Â¨³�̧É¦³¥³­»�Â�n�µ�

­¦̧¦ª·�¥µ��¹É ��¦³Á¤·��µ¦­»�Â�nÃ�¥�µ¦­»n¤�°��o��´Éª ·̈­��5��o��¡·�µ¦�µ ́��̧É­»�Â�n�µ��oµ�Ä�

Á� º̈°�¤̧­̧�ÎÊ µ�µ¨�¦³�µ¥°¥¼n�Ä�®�¹É ��o�¤̧�Îµ�ª� ́�­»�Â�n¤µ��ªnµ�70�Á�°¦rÁ�È��r �¹Ê�Å�Á�̧¥���́

�Îµ�ª� ́��´Ê�®¤�� 

 

3�3 �nµ�ªµ¤¦o°�­³­¤��Growing Degree Day, GDD; °Cd� �´Ê�Â�nª�́� ¼̈��¹�ª�́�°�°°��50�

Á�°¦rÁ�È��r�Â¨³�´Ê�Â�n� ¼̈��¹�ª�́­»�Â�n�Ã�¥�¤̧�µ¦Á�È��o°¤¼¨°»�®£¼¤·­¼�­»���Tmax��Â¨³°»�®£¼¤·

�ÎÉµ­»���Tmin��Á�È �¦µ¥ª�́��¨°�¦³¥³Áª¨µ� ¼̈���¹É �Á�È ��o°¤¼¨�̧ÉÅ�o�µ��µ¦�¦ª�ª�́Ã�¥­�µ�̧

°»�»�·¥¤ª·�¥µ°»���ª́�»¤����ª́�»¤�°��¥́�µ�µ¨���¨¡�»¦̧�®¨�́�µ��´Ê��Îµ�o°¤¼¨°»�®£¼¤·¤µª·Á�¦µ³®r�nµ�

GDD�¦µ¥ª�́�Ã�¥Ä�o°»�®£¼¤·�µ���Tbase� Á�nµ�´��10�ïC �µ¤­¤�µ¦ �Wilson and Bernett,�1983��

��́�̧Ê  

 

ܦܦܩ ൌ �
ݔܽ݉ܶ ൅ ܶ݉݅݊

ʹ
െ  ݁ݏܾܽܶ

 

3�4�°��r�¦³�°��¨� ·̈��´Éª ·̈­��Å�oÂ�n�Á�°¦rÁ�È��r�³Á�µ³��Îµ�ª� ́��n°�o���Îµ�ª�Á¤¨È�

�n°�o���ÎÊµ®��́Á¤¨È��n°�o���Îµ�ª�Á¤¨È��n° ́� Â¨³�ÎÊµ®��́�100�Á¤¨È�Ã�¥­»n¤Á�È��o��´Éª ·̈­��µ��2�

Â�ª�oµ��oµ��Îµ�ª��10��o��Á¡ºÉ°�Îµ¤µ®µ°��r�¦³�°��°��¨� ·̈��´Éª ·̈­� 

 

3�5��¨� ·̈� ́��̧É�ªµ¤�ºÊ��9�Á�°¦rÁ�È��r�Ã�¥­»n¤Á�È�Á�̧É¥ª�¨� ·̈� ́��´Éª ·̈­��̧É¦³¥³­»�Â�n�°�

Â�n¨³­µ¥¡�́�»r�¡�́�»r��µ�Â��Á¡ºÉ°¨��ªµ¤�ºÊ���µ��´Ê��´É��ÎÊµ®��́ ́��Â¨³¦µ¥�µ�Á�È��¨� ·̈� ́��n°

Å¦n�̧É�ªµ¤�ºÊ��9�Á�°¦rÁ�È��r�®�nª¥Á�È��·Ã¨�¦́¤�n°Å¦n� 

 

4��µ¦ª·Á�¦µ³®r�o°¤¼¨ 
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�Îµ�o°¤¼¨�»�¨�́¬�³�̧ÉÁ�È���́�¹�Å�ª·Á�¦µ³®r�ªµ¤Â�¦�¦ª��°��o°¤¼¨��Analysis of 

Variance, ANOVA) �µ¤Â���µ¦��¨°�Â���RCBD Á�¦̧¥�Á�̧¥��ªµ¤Â���nµ��°��nµÁ�¨̧É¥ Â¨³

��́� »̈n¤�µ¦­»�Â�n�µ¤�Îµ�ª�ª�́°°��°��50�Á�°¦rÁ�È��rÂ¨³ª�́ ́�­»�Â�n¤µ��ªnµ�70�Á�°¦rÁ�È��r�

�µ¤ª·�̧�K-mean clustering Ã�¥Ã�¦Â�¦¤�µ�­�·�· 
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­�µ��¸ÉÂ¨³¦³¥³Áª¨µ�µ¦�Îµª·�´¥ 

 

 

1. ­�µ��¸É�µ¦�Îµª·�´¥ 
 

1�­�µ�̧ª·�¥́¨¡�»¦̧���³Á�¬�¦�¤®µª·�¥µ¨¥́Á�¬�¦«µ­�¦r��Îµ�¨¥µ�¦µ��°ÎµÁ£°Ã��Á�¦·��

��́®ª�́¨¡�»¦̧ 

2�£µ�ª·�µ¡º�Å¦n�µ���³Á�¬�¦�¤®µª·�¥µ¨¥́Á�¬�¦«µ­�¦r�ª·�¥µÁ���µ�Á�� 

�¦»�Á�¡¤®µ��¦ 

 

2. ¦³¥³Áª¨µ�µ¦�Îµª·�´¥ 

 

ª�́�̧É�24���́ªµ�¤�2563��¹��ª�́�̧É�17�Á¤¬µ¥��2564 

 

 

 

 

 

 

 

 

 

 

 



14 

 

�¨Â¨³ª·�µ¦�r 

 

1��ªµ¤­¼��°��o��́Éª¨·­� 

�´Éª ·̈­��»�­µ¥¡�́�»r�¡�́�»r�¤̧�ªµ¤­¼�Á¡·É¤�¹Ê��µ¤�Îµ�ª�ª�́®¨�́� ¼̈��Ã�¥­nª�Ä®�n¤̧�ªµ¤

­¼��o�­¼�­»��̧É°µ¥»�120�ª�́®¨�́� ¼̈�� �°��µ��̧Ê�´Éª ·̈­�Â�n¨³­µ¥¡�́�»r�¡�́�»r�¤̧�ªµ¤­¼�Â���nµ���́

�µ�­�·�·���µ¦µ��̧É�2��Ã�¥¡�́�»r¤µ�¦�µ�¤̧�ªµ¤­¼�Á�¨̧É¥�46�06�Á���·Á¤�¦�­nª�­µ¥¡�́�»r��­°�¤̧

�ªµ¤­¼�Á�¨̧É¥�45�37�Á���·Á¤�¦��¹É �­µ¥¡�́�»r�̧É¤̧�ªµ¤­¼�Á�¨̧É¥­¼�­»�Å�oÂ�n�KUP13W058� 

 

�µ¦µ��¸É�2���nµÁ�¨̧É¥�nµ�ªµ¤­¼��°��o��´Éª ·̈­��54�­µ¥¡�́�»rÂ¨³�5�¡�́�»r�Ä�Â�n¨³¦³¥³�µ¦

Á�¦·�Á�·�Ã���°µ¥»�14��¹��120�ª�́®¨�́� ¼̈�� 

 

Lines/Cultivars 
�ªµ¤­¼��°��o���Á���·Á¤�¦� 

14�ª�́ 30�ª�́ 45�ª�́ 60�ª�́ 75�ª�́ 90�ª�́ 105�ª�́ 120�ª�́ 

KUP11002-2 4.28 6.90 29.60 22.93 31.80 39.07 44.77 51.13 

KUP11005-1 4.43 6.72 23.52 23.52 32.03 38.23 42.37 48.27 

KUP11041-1 3.93 7�00 20.98 20.98 29.83 38.73 43.23 49.33 

KUP11061-1 4.60 6.07 23.33 23.33 32.80 44.07 47.03 48.90 

KUP11143-1 3.98 6.57 23.43 23.43 33.40 40�00 42.33 45.47 

KUP11221-1 4.23 6.85 26.92 26.92 33.93 44.10 49.33 52.2 

KUP11231-3 4.62 6.40 21.78 21.78 31.22 39.40 44.27 49.50 

KUP11243-1 4.07 6.25 19.88 19.88 29.07 35.47 39.10 44.33 

KUP11251-1 4.30 6.57 22.40 22.40 29.33 38.50 43.67 49.53 

KUP11263-1 4.10 6.22 22.37 22.37 33.73 40.33 42.37 48.80 

KUP11269-3 5.30 6.12 21.22 21.22 29.03 37.87 44.37 45.93 

KUP11279-1 5.12 5.92 20.98 20.98 29.57 37.20 42.37 48.87 

KUP11285-2 5.13 6.35 19.48 19.48 28.07 36.37 41.40 44.50 

KUP11S1-1 4.45 7.47 27.22 27.22 34.97 44.53 50.10 53.13 

KUP1206-2 3.83 4.98 14.90 14.90 25.03 32.20 39.73 43.93 

KUP1218-1 4.25 6.60 20�00 20�00 28.90 36.40 41.43 44.22 
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�µ¦µ��¸É�2����n°���nµÁ�¨̧É¥�nµ�ªµ¤­¼��°��o��´Éª ·̈­��54�­µ¥¡�́�»rÂ¨³�5�¡�́�»r�Ä�Â�n¨³¦³¥³�µ¦

Á�¦·�Á�·�Ã���°µ¥»�14��¹��120�ª�́®¨�́� ¼̈�� 

 

Lines/Cultivars 
�ªµ¤­¼��°��o���Á���·Á¤�¦� 

14�ª�́ 30�ª�́ 45�ª�́ 60�ª�́ 75�ª�́ 90�ª�́ 105�ª�́ 120�ª�́ 

KUP1218-2 4.60 6.55 18.88 18.88 27.80 34.93 38�00 43.37 

KUP1230-2 4.55 6.17 24.07 24.07 32�00 40.98 48.10 54.73 

KUP1233-2 4�00 6.47 20.23 20.23 28.87 37.70 44.43 50.87 

KUP1241-4 4.05 5.93 18.17 18.17 26.42 34.98 40.70 41.87 

KUP1243-1 4.23 6.17 19.50 19.50 26.67 33.60 36.67 40.97 

KUP1254-2 4.67 6.30 22.45 22.45 30.90 37.30 44.10 49.23 

KUP1288-4 3.48 5.58 22.28 22.28 29.97 35.43 38.77 43.33 

KUP12B15-2 5.12 6.80 22.85 21.85 31.53 38.60 44.43 49.20 

KUP12B26-1 3.92 6.03 17.42 17.42 23.13 27.68 31.87 33.36 

KUP12B33-2 4.53 7.13 22.02 22.02 31.77 36.40 40.70 49.77 

KUP12BS018 4.35 5.79 16.85 16.85 25.53 31.63 37.83 42.70 

KUP12BS021 4.90 7.08 21.57 21.57 29.30 33.47 39.07 44.33 

KUP12BS022 4.38 6.47 19�00 19�00 27.90 36�00 42.98 48.10 

KUP12BS025 4.83 6.70 21.60 21.60 29.72 40.40 46.27 52.47 

KUP12BS032 4.77 6.23 16.72 16.72 22.83 29.40 33.60 36.67 

KUP12BS038 4.87 7.25 22.98 22.98 28.67 35.53 40.13 44.07 

KUP12BS067 4.31 6.50 19.05 19.05 26.77 34.13 38.97 42�00 

KUP12BS085 4.07 6.32 16.62 16.62 22.73 27.53 32.27 36.07 

KUP13B014 4.32 6.47 21.52 21.52 31.02 38.67 40.67 44.13 

KUP13B015 4.88 5.07 16.95 16.95 25.80 35.17 39.20 42.47 

KUP13B018 4.30 5.93 18.50 18.50 27.57 34.77 36.37 41.80 

KUP13W001 4.90 6.10 17.07 17.07 24.77 32.97 38.60 43.47 

KUP13W009 4.23 6.22 20.52 20.52 26.53 32.60 39.10 44�00 

KUP13W013 3.88 6.45 19.87 19.87 29.50 36.97 42.53 44.13 

KUP13W018 4.28 6.30 18.42 18.42 28.20 36.77 38.33 41.07 

KUP13W026 4.93 6.68 19.37 19.37 27.63 35.43 42.13 50.67 

KUP13W028 4.55 6.57 18.57 18.57 27.20 32.60 37.93 42.73 
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�µ¦µ��¸É�2����n°���nµÁ�¨̧É¥�nµ�ªµ¤­¼��°��o��´Éª ·̈­��54�­µ¥¡�́�»rÂ¨³�5�¡�́�»r�Ä�Â�n¨³¦³¥³�µ¦

Á�¦·�Á�·�Ã���°µ¥»�14��¹��120�ª�́®¨�́� ¼̈��� 

 

Lines/Cultivars 
�ªµ¤­¼��°��o���Á���·Á¤�¦� 

14�ª�́ 30�ª�́ 45�ª�́ 60�ª�́ 75�ª�́ 90�ª�́� 105�ª�́ 120�ª�́ 

KUP13W034 5.25 7.05 20.92 20.92 25.67 33.93 35.90 40.97 

KUP13W047 5.22 6.60 19.22 19.22 25.50 33.87 38.67 43.23 

KUP13W058 4.42 5.77 16.95 16.95 23.40 31.33 36.77 55.67 

KUP13W068 3.87 5.93 16.22 16.22 22.07 29.85 32.43 38.43 

KUP13W075 4.70 8.15 25.07 25.07 32.87 40.23 43.17 46.07 

KUP13W089 4.12 6.73 18.22 21.55 27.10 33�60 38.83 46.23 

KUP13W090 4.02 6.35 21.12 21.12 27.90 34.87 38.97 43.63 

KUP13W101 4.27 5.80 20.77 20.77 30.63 39.27 45.07 50.17 

KUP13W102 3.87 6.02 18�00 18�00 25.90 32.13 35.73 38.93 

KUP13W103 4.73 5.18 17.18 17.18 26.17 30.83 34.30 36.57 

KUP13W104 4.90 6.13 18.12 18.12 30.05 35.58 41�00 44.50 

KhonKaen5 4.73 6.97 21.68 21.68 30.93 37.33 43.97 46.77 

KhonKaen9 4.77 6.54 20.53 20.53 29.87 39.63 54.93 47.67 

KUARDA1 3.78 5.03 18.78 18.78 22.63 30.47 36.2� 38.87 

KUKK40 3.96 4.60 16.22 16.22 24.63 32.83 38.63 46.30 

Tainan9 4.42 5.93 21.22 21.22 30.40 38.63 43.90 50.70 

Mean 4.43 6.32 20.36 20.29 28.46 35.91 40.85 45.43 

F-test * ns * * ** ** ** ** 

LSD (0.05) 0�90 - 6.60 6.00 6.00 5.50 7.20 7.30 


,** Â���nµ�°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·�̧É�P < 0.05�Â¨³�P < 0.01 �µ¤¨Îµ��́, ns = Å¤nÂ���nµ��µ�­�·�· 

 

2.�ªµ¤�ªoµ��¦�¡»n¤�°��o��́Éª¨·­� 

�´Éª ·̈­��»�­µ¥¡�́�»r�¡�́�»r�¤̧�ªµ¤�ªoµ��¦�¡»n¤Á¡·É¤�¹Ê��µ¤�Îµ�ª�ª�́®¨�́� ¼̈��Ã�¥­nª�

Ä®�n¤̧�ªµ¤�ªoµ��¦�¡»n¤­¼�­»��̧É°µ¥»�120�ª�́®¨�́� ¼̈�� �°��µ��̧Ê �´Éª ·̈­�Â�n¨³­µ¥¡�́�»r�¡�́�»r�¤̧

�ªµ¤�ªoµ��¦�¡»n¤Â���nµ���́�µ�­�·�·���µ¦µ��̧É�3��Ã�¥¡�́�»r¤µ�¦�µ�¤̧�ªµ¤�ªoµ��¦�¡»n¤Á�¨̧É¥�
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93�42�Á���·Á¤�¦�­nª�­µ¥¡�́�»r��­°�¤̧�ªoµ��¦�¡»n¤Á�¨̧É¥�92�27�Á���·Á¤�¦��¹É �­µ¥¡�́�»r�̧É¤̧�ªµ¤

�ªoµ��¦�¡»n¤Á�¨̧É¥­¼�­»�Å�oÂ�n�KUP12BS025� 

 

�µ¦µ��¸É�3���nµÁ�¨̧É¥�nµ�ªµ¤�ªoµ��¦�¡»n¤�°��o��´Éª ·̈­��54�­µ¥¡�́�»rÂ¨³�5�¡�́�»r�Ä�Â�n¨³¦³¥³�µ¦

Á�¦·�Á�·�Ã� 

 

Lines/Cultivars 
�ªµ¤�ªoµ��¦�¡»n¤��Á���·Á¤�¦� 

14�ª�́ 30�ª�́ 45�ª�́ 60�ª�́ 75�ª�́ 90�ª�́ 105�ª�́ 120�ª�́ 

KUP11002-2 11.68 16.37 41.95 41.95 51.83 59.23 87.27 93�00 

KUP11005-1 12.70 17.22 44.92 46.58 53.20 60.23 88.13 89.77 

KUP11041-1 12.55 16.55 41�00 41�00 50.57 58.80 88.93 92.80 

KUP11061-1 13.35 15.73 44.37 44.30 55�00 63.87 90.03 93.90 

KUP11143-1 12.38 16.90 45.93 45.93 56.33 65.13 85.30 92.10 

KUP11221-1 12.57 17.70 47.63 47.63 55.43 63.97 94.30 96.57 

KUP11231-3 12.63 15.47 39.15 39.15 46.65 56.42 86.60 96.70 

KUP11243-1 11.83 15.7 36.98 36.98 48.28 56.47 82.57 95.33 

KUP11251-1 12.98 16.33 42.85 42.85 50.78 60.40 81.97 91.20 

KUP11263-1 12.12 17.08 39.70 39.70 50.57 61.17 88.33 90.60 

KUP11269-3 12.30 16.37 39.38 39.38 49.30 61.23 84.93 92.67 

KUP11279-1 13.03 14.95 40.78 40.78 51�00 55.83 84.37 95.97 

KUP11285-2 12.23 16.85 39.98 39.98 48.93 62.53 82.17 91.63 

KUP11S1-1 13.37 19.05 50.55 50.55 57.90 69.42 97.03 96.62 

KUP1206-2 11.31 14.28 36.73 36.73 46.50 55.6 82.37 89.9 

KUP1218-1 12.53 17.37 45.32 45.32 52.92 63.27 83.33 95.43 

KUP1218-2 12.72 17.12 42.10 42.10 48.98 58.27 78.43 90.20 

KUP1230-2 12.40 17.30 48.38 48.38 60.13 65.50 93.17 97.87 

KUP1233-2 13.48 18.28 43.68 43.68 49.83 59.07 83.77 98.47 
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�µ¦µ��¸É�3����n°���nµÁ�¨̧É¥�nµ�ªµ¤�ªoµ��¦�¡»n¤�°��o��´Éª ·̈­��54�­µ¥¡�́�»rÂ¨³�5�¡�́�»r�Ä�Â�n¨³¦³¥³

�µ¦Á�¦·�Á�·�Ã� 

 

Lines/Cultivars 
�ªµ¤�ªoµ��¦�¡»n¤��Á���·Á¤�¦� 

14�ª�́ 30�ª�́ 14�ª�́ 60�ª�́ 75�ª�́ 90�ª�́ 105�ª�́ 120�ª�́ 

KUP1241-4 11.82 16.20 38.78 38.78 51.25 60.90 87.03 89.80 

KUP1243-1 12.55 16.25 41.75 41.75 52.27 60.63 83.63 90.23 

KUP1254-2 13.17 16.33 38.78 38.78 51.20 56.50 80.37 94.08 

KUP1288-4 12.15 17.03 41.99 41.99 52.30 59.83 79.93 94.07 

KUP12B15-2 13.72 16.01 43.32 43.32 56.07 63.83 85.67 92.37 

KUP12B26-1 11.57 15.58 42.17 42.17 49.87 57.62 80.23 88.30 

KUP12B33-2 12.87 17.32 45.45 45.45 59.37 63.90 85.07 91.50 

KUP12BS018 12�00 15.08 40.15 40.15 52.42 59.60 81.67 94.27 

KUP12BS021 12.65 16.13 46.03 46.03 54.30 58.80 80.40 83.77 

KUP12BS022 12.80 14.70 43.18 43.18 51.23 59.22 88.83 96.77 

KUP12BS025 12.08 15.20 41.47 41.47 55.05 66.40 90.40 112.83 

KUP12BS032 12.7 14.15 35.08 35.08 49.38 61.85 85.10 90.28 

KUP12BS038 12.83 16.93 49.20 49.20 63.67 69.37 90.70 101.10 

KUP12BS067 11.88 16.10 44.10 44.10 56.07 67.37 94.27 95.57 

KUP12BS085 11.23 15.85 40.28 40.28 48.25 54.47 72.50 84.70 

KUP13B014 12.43 16.80 41.27 41.27 53.33 60.22 87.50 88.55 

KUP13B015 13.32 13.68 37.18 37.18 47.70 60.97 86.27 87.47 

KUP13B018 13.13 16.58 42.42 42.42 55.42 63.25 82.97 93.77 

KUP13W001 12.27 15.88 35.63 35.63 44.47 58.67 84.27 92.67 

KUP13W009 12.05 16.02 40.42 40.42 53.10 60.37 82.90 93.63 

KUP13W013 13.22 16.52 35.73 35.73 55.03 66.60 88.77 91.03 

KUP13W018 12.93 16.57 39.08 39.08 49.30 61.60 80.67 84.30 

KUP13W026 14.02 17.23 38.13 38.13 47.33 59.13 85.93 92.37 

KUP13W028 12.12 15.28 39.07 39.07 47.50 60.07 73.97 87.03 

KUP13W034 12.60 15.55 41.43 41.43 47.67 61.97 77.90 86.23 

KUP13W047 13.75 16.60 41.40 41.40 49.52 58.07 83.80 93.33 
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�µ¦µ��¸É�3����n°���nµÁ�¨̧É¥�nµ�ªµ¤�ªoµ��¦�¡»n¤�°��o��´Éª ·̈­��54�­µ¥¡�́�»rÂ¨³�5�¡�́�»r�Ä�Â�n¨³¦³¥³

�µ¦Á�¦·�Á�·�Ã� 

 

Lines/Cultivars 
�ªµ¤�ªoµ��¦�¡»n¤��Á���·Á¤�¦� 

14�ª�́ 30�ª�́ 45�ª�́ 60�ª�́ 75�ª�́ 90�ª�́ 105�ª�́� 120�ª�́ 

KUP13W058 12.37 15.50 37.70 37.70 45.23 56.70 78.33 85.65 

KUP13W068 10.78 14.35 34.28 34.28 41.65 52.10 70�00 85.93 

KUP13W075 12.80 19.02 47.77 47.77 55.13 66.20 87.53 92.20 

KUP13W089 13.13 16.77 37.85 37.85 47.27 56.40 83.90 90.57 

KUP13W090 11.45 15.90 46.37 46.37 53.70 64.80 84.30 93.90 

KUP13W101 11.90 15.60 38.85 38.85 53.68 64.07 87.10 99.27 

KUP13W102 11.83 16.08 39.48 39.48 49.93 62.37 74.40 91.50 

KUP13W103 11.28 15.40 37.80 37.80 47.27 57.60 79.87 83.17 

KUP13W104 12.97 16.13 39.30 39.30 50.90 62.77 87.67 89.50 

KhonKaen5 12.80 17.80 42.78 42.78 55.98 61.47 88.53 97.78 

KhonKaen9 13.83 17.46 44.32 44.32 55�00 63.02 87.67 93.53 

KUARDA1 10.84 14.60 34.62 34.62 44.45 56.40 85.07 90.32 

KUKK40 10.52 13.45 32.45 32.45 41.13 52.80 76.47 92.28 

Tainan9 12.40 16.23 38.57 38.57 51.55 58.30 87.33 93.20 

Mean 12.46 16.21 41.14 41.16 51.32 60.72 84.44 92.36 

F-test ** * * * ** ** ** ** 

LSD (0.05) 1�10 2.60 8.50 8.50 8.90 8.20 9.20 9.20 


, ** Â���nµ�°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·�̧É�P < 0�05�Â¨³�P < 0�01��µ¤¨Îµ��́, ns = Å¤nÂ���nµ��µ�­�·�· 

 

3.�nµ�ªµ¤¦o°�­³­¤Â¨³¦³¥³�µ¦Á�¦·�Á�·�Ã��°��o��´Éª¨·­� 

­µ¥¡�́�»r�¡�́�»r�°��o��´Éª ·̈­��¤̧�Îµ�ª�ª�́�µ¦Á�oµ­¼n¦³¥³�µ¦Á�¦·�Á�·�Ã�Â���nµ���́�Ã�¥

�´Éª ·̈­��59 ­µ¥¡�́�r�¡�́�»r�Á¦·É¤Á�oµ­¼n¦³¥³°°��°��50�Á�°¦rÁ�È��r�´Ê�Â�n�38��¹��42�ª�́®¨�́�µ¦� ¼̈��

��nµÁ�¨̧É¥�39�ª�́®¨�́�µ¦� ¼̈���Â¨³¤̧�nµ�GDD�¦³®ªnµ��593.88�°Cd��¹��6������°Cd�­nª��nµÁ�¨̧É¥�µ¦

Á�oµ­¼n¦³¥³°°��°��50�Á�°¦rÁ�È��r�°�¡�́�»rÁ�¦̧¥�Á�̧¥��Å�oÂ�n�¡�́�»rÅ��µ��9��°�Â�n��5��°�Â�n��
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9�Á�¬�¦«µ­�¦rÃ�q Â�n�40�Â¨³Á�¬�¦«µ­�¦r­ª���1 °¥¼n�̧É �38� 38� 39� 39 Â¨³�40�ª�́®¨´�� ¼̈��

�µ¤¨Îµ��́�Â¨³¤̧�nµ GDD �´Ê�Â�n�593�88�°Cd��¹��599�49�°Cd���µ¦µ��̧É�4� 

 

�´Éª ·̈­�Â�n¨³­µ¥¡�́�»r�¡�́�»r�­»�Â�n�Á¤ºÉ°°µ¥»�110��¹��113�ª�́®¨�́� ¼̈��Ã�¥¤̧�nµÁ�¨̧É¥Á�nµ��́�

112�ª�́®¨�́� ¼̈��Â¨³¤̧�nµ GDD Á�nµ��́�2041�44�°Cd �¹��2083�84�°Cd ­nª�¡�́�»rÁ�¦̧¥�Á�̧¥��Å�oÂ�n�

¡�́�»rÅ��µ��9��°�Â�n��5��°�Â�n��9�Á�¬�¦«µ­�¦rÃ�qÂ�n�40�Â¨³Á�¬�¦«µ­�¦r­ª���1 ­»�Â�nÁ¤ºÉ°

°µ¥»�112, 112, 111, 113, 113 ª�́®¨�́� ¼̈���µ¤¨Îµ��́�Â¨³¤̧�nµ GDD �´Ê�Â�n�2048�74�°Cd��¹��2083.84�

°Cd���µ¦µ��̧É�4���¹É �Â­��Ä®oÁ®È�ªnµ�´Éª ·̈­�Â�n¨³­µ¥¡�́�»r�¡�́�»r �¤̧�µ¦¡�́�µÂ�n¨³¦³¥³�µ¦

Á�¦·�Á�·�Ã�Â¨³¤̧°µ¥»­»�Â�n�nµ���́� 

 

�µ¦µ��¸É�4� �nµÁ�¨̧É¥ª�́°°��°��50�Á�°¦rÁ�È��r�ª�́ ́�­»�Â�n¤µ��ªnµ�70�Á�°¦rÁ�È��r�ª�́Á�È�Á�̧É¥ª�Â¨³

�nµ°»�®£¼¤·­³­¤��GDD; °Cd) �°��o��´Éª ·̈­��54�­µ¥¡�́�»rÂ¨³�5�¡�́�»r�Ä�Â�n¨³¦³¥³�µ¦

Á�¦·�Á�·�Ã� 

 

Lines/Cultivars 

�Îµ�ª�ª�́®¨�́� ¼̈� (ª�́� °»�®£¼¤·­³­¤��oCd) 

°°��°� 

50% 

­»�Â�n  

(>�70%) 
Á�È�Á�̧É¥ª 

°°��°� 

50% 

­»�Â�n  

(>�70%) 
Á�È�Á�̧É¥ª 

KUP11002-2 38 111 136 593.88 2041.44 2553.73 

KUP11005-1 39 112 138 593.88 2062.24 2599.22 

KUP11041-1 39 113 138 593.88 2083.84 2606.02 

KUP11061-1 38 112 138 593.88 2062.24 2599.22 

KUP11143-1 38 112 138 593.88 2062.24 2599.22 

KUP11221-1 38 111 135 593.88 2029.37 2548.02 

KUP11231-3 39 110 133 599.49 2018.34 2503.62 

KUP11243-1 38 112 138 593.88 2054.95 2599.22 

KUP11251-1 38 110 133 593.88 2015.86 2502.53 

KUP11263-1 39 112 136 593.88 2048.74 2553.73 

KUP11269-3 38 111 135 593.88 2029.37 2548.02 
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�µ¦µ��¸É�4���n°���µ¦µ��nµÁ�¨̧É¥�Îµ�ª�ª�́°°��°��50 Á�°¦rÁ�È��r�ª�́ ́�­»�Â�n¤µ��ªnµ�70 

Á�°¦rÁ�È��r�ª�́Á�È�Á�̧É¥ª�Â¨³�nµ°»�®£¼¤·­³­¤ �GDD; oCd)��°��o��´Éª ·̈­��54�­µ¥¡�́�»rÂ¨³�5�¡�́�»r�

Ä�Â�n¨³�nª�¦³¥³�µ¦Á�¦·�Á�·�Ã� 

 

Lines/Cultivars 

�Îµ�ª�ª�́®¨�́� ¼̈� (ª�́� °»�®£¼¤·­³­¤��oCd) 

°°��°� 

50% 

­»�Â�n 

(>�70%) 
Á�È�Á�̧É¥ª 

°°��°� 

50% 

­»�Â�n 

(>�70%) 
Á�È�Á�̧É¥ª 

KUP11279-1 38 113 138 593.88 2069.50 2606.02 

KUP11285-2 38 113 138 593.88 2069.50 2606.02 

KUP11S1-1 39 110 131 593.88 2014.44 2462.77 

KUP1206-2 41 113 139 627.48 2076.80 2606.02 

KUP1218-1 40 112 138 599.49 2062.24 2599.22 

KUP1218-2 39 111 136 593.88 2041.44 2553.73 

KUP1230-2 38 111 136 593.88 2041.44 2553.73 

KUP1233-2 38 112 136 593.88 2063.04 2560.53 

KUP1241-4 39 112 138 593.88 2062.24 2599.22 

KUP1243-1 38 113 138 593.88 2069.54 2599.22 

KUP1254-2 38 113 138 593.88 2084.10 2606.02 

KUP1288-4 38 112 138 593.88 2054.95 2599.22 

KUP12B15-2 38 113 138 593.88 2076.54 2606.02 

KUP12B26-1 40 113 138 593.88 2069.54 2599.22 

KUP12B33-2 38 112 136 593.88 2063.04 2560.53 

KUP12BS018 38 111 136 593.88 2041.44 2553.73 

KUP12BS021 38 111 136 593.88 2041.44 2553.73 

KUP12BS022 38 113 138 593.88 2069.54 2599.22 

KUP12BS025 39 112 138 593.88 2062.24 2599.22 

KUP12BS032 38 113 138 593.88 2076.54 2606.02 

KUP12BS038 39 111 136 593.88 2041.44 2553.73 

KUP12BS067 38 113 138 593.88 2083.84 2606.02 

KUP12BS085 38 111 136 593.88 2041.44 2553.73 

KUP13B014 39 113 138 593.88 2069.54 2599.22 

KUP13B015 40 113 138 621.86 2076.80 2606.02 
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�µ¦µ��¸É�4���n°���µ¦µ��nµÁ�¨̧É¥�Îµ�ª�ª�́°°��°��50 Á�°¦rÁ�È��r�ª�́ ́�­»�Â�n¤µ��ªnµ�70 

Á�°¦rÁ�È��r�ª�́Á�È�Á�̧É¥ª�Â¨³�nµ°»�®£¼¤·­³­¤ �GDD; oCd)��°��o��´Éª ·̈­��54�­µ¥¡�́�»rÂ¨³�5�¡�́�»r�

Ä�Â�n¨³�nª�¦³¥³�µ¦Á�¦·�Á�·�Ã� 

*,�** Â���nµ�°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·�̧É�P < 0.05�Â¨³�P < 0.01 �µ¤¨Îµ��́, ns = Å¤nÂ���nµ��µ�­�·�· 

Lines/Cultivars 

�Îµ�ª�ª�́®¨�́� ¼̈� (ª�́� °»�®£¼¤·­³­¤��oCd) 

°°��°� 

50% 

­»�Â�n 

(>�70%) 
Á�È�Á�̧É¥ª 

°°��°� 

50% 

­»�Â�n 

(>�70%) 
Á�È�Á�̧É¥ª 

KUP13B018 39 111 133 593.88 2027.94 2508.25 

KUP13W001 38 113 136 593.88 2072.56 2561.62 

KUP13W009 38 111 135 593.88 2041.44 2548.02 

KUP13W013 40 112 138 621.86 2062.24 2599.22 

KUP13W018 38 110 133 593.88 2023.16 2502.53 

KUP13W026 39 113 138 599.49 2076.84 2599.22 

KUP13W028 41 112 138 639.28 2062.24 2599.22 

KUP13W034 38 113 138 593.88 2069.54 2599.22 

KUP13W047 38 113 138 593.88 2076.80 2606.02 

KUP13W058 39 112 138 599.49 2062.24 2599.22 

KUP13W068 38 112 136 593.88 2048.74 2553.73 

KUP13W075 38 113 138 593.88 2069.50 2606.02 

KUP13W089 40 113 138 621.86 2083.84 2606.02 

KUP13W090 38 111 136 593.88 2041.44 2553.73 

KUP13W101 41 112 138 621.86 2062.24 2599.22 

KUP13W102 39 113 138 593.88 2076.84 2599.22 

KUP13W103 38 113 138 593.88 2069.50 2606.02 

KUP13W104 40 112 138 621�86 2062.24 2599.22 

Tainan9 38 112 136 593.88 2048.74 2553.73 

Khonkean5 38 112 138 593.88 2054.95 2599.22 

Khonkean9 39 111 135 593.88 2043.96 2548.02 

KUARDA1 40 113 138 621.86 2069.54 2599.22 

KUKK40 39 113 138 593.88 2083.84 2606.02 

Mean 39 112 137 598.44 2057.99 2578.18 

F-test ns ns ns ns ns ns 
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4��¨�¨·�Â¨³°��r�¦³�°��¨�¨·� 

�´Éª ·̈­�­µ¥¡�́�»r�¡�́�»r��µ��µ¦��­°�Ä®o�¨� ·̈��´Ê�Â�n�173�7��¹��471�1�����Å¦n �Â¨³¤̧

�nµÁ�¨̧É¥�°��»�­µ¥¡�́�»r�¡�́�»r�Á�nµ��́�317�8�����Å¦n �Ã�¥¡�́�»rÅ��µ��9��°�Â�n��5��°�Â�n��9�

Á�¬�¦«µ­�¦rÃ�qÂ�n�40�Â¨³Á�¬�¦«µ­�¦r­ª���1�Ä®o�¨� ·̈� ́�Á�nµ��́�244�0, 278�7, 245�3, 187�7, 

Â¨³�323�3��·Ã¨�¦́¤�n°Å¦n ��µ¤¨Îµ��́�­µ¥¡�́�»r�̧ÉÄ®o�¨� ·̈�Â¨³°��r�¦³�°��¨� ·̈�­¼��ªnµ�nµÁ�¨̧É¥

�°��»�­µ¥¡´��»r Â¨³¡´��»r Á� ¦̧¥�Á �̧¥��Å�oÂ�n­µ¥¡´��»r �KUP12BS022, KUP1288�4�Â¨³� 

KUP11231�3��¹É �Á�È �­µ¥¡�́�»r�̧ÉÄ®o�¨� ·̈�Á�nµ��́�441�3, 386�7, 382�2��·Ã¨�¦́¤�n°Å¦n �¤̧°µ¥»­»�Â�n�

113, 112, 110�ª�́�Â¨³�nµ�GDD Á�nµ��́�2069�54, 2054�95, 2018�34��µ¤¨Îµ��́���µ¦µ��̧É�5����¹É �­µ¥

¡�́�»r��́� n̈µªÁ®¤µ³­¤�̧É�³� ¼̈���́Á º̈°��n°Å��µ¦µ��̧É�5�ª�́°°��°��50�Á�°¦rÁ�È��r��¨� ·̈� ́��

Á�°¦rÁ�È��r�³Á�µ³�Â¨³°��r�¦³�°��¨� ·̈��°��´Éª ·̈­��54�­µ¥¡�́�»rÂ¨³�5�¡�́�»r 

�µ¦µ��¸É�5 �ª�́°°��°��50�Á�°¦rÁ�È��r��¨� ·̈� ́��Á�°¦rÁ�È��r�³Á�µ³�Â¨³°��r�¦³�°��¨� ·̈��°�

�´Éª ·̈­��54�­µ¥¡�́�»rÂ¨³�5�¡�́�»r 

 

Genotype 

ª�́°°�

�°��50�

%�����

ª�́®¨�́

� ¼̈�� 

�¨� ·̈�

 ́��

��·Ã¨�¦́¤�

Å¦n� 

% 

�³Á�µ³ 

°��r�¦³�°��¨� ·̈� 

�Îµ�ª�

 ́�/ 

�o� 

�ÎÊµ®��́

 ́�/�o� 

(�¦́¤� 

�Îµ�ª�

Á¤¨È�/

�o� 

�ÎÊµ®��́

Á¤¨È�/

�o� 

(�¦́¤� 

�Îµ�ª�

Á¤¨È�/ 

 ́� 

�ÎÊµ®��́

100 

Á¤¨È��

��¦́¤� 

KUP11002-2 38 359.5 71.5 38.10 34.60 40.60 17.00 1.1 54.80 

KUP11005-1 40 358.4 66.1 34.90 44.10 38.20 17.80 1.1 56�90 

KUP11041-1 40 383.7 56.4 41.90 48.50 48.70 18.80 1.2 47.20 

KUP11061-1 42 349.3 64.8 26.00 33.70 27.00 9.80 1.0 51.40 

KUP11143-1 38 368.0 69.2 32.90 27.20 36.20 15.00 1.1 55.10 

KUP11221-1 38 341.3 69.8 27.90 25.60 32.70 13.20 1.2 51.80 

KUP11231-3 38 382.2 72.9 51.10 48.80 57.30 25.20 1.1 56.00 

KUP11243-1 38 389.0 61.1 36.50 38.70 37.80 15.80 1.0 48.70 

KUP11251-1 38 334.2 68.2 27.50 25.00 31.80 11.70 1.2 45.80 

KUP11263-1 38 267.3 67.0 33.30 31.70 36.90 16.60 1.1 53.10 

KUP11269-3 39 287.1 70.5 47.10 39.60 50.00 21.70 1.1 53.90 
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�µ¦µ��¸É�5 ��n°��ª�́°°��°��50�Á�°¦rÁ�È��r��¨� ·̈� ́��Á�°¦rÁ�È��r�³Á�µ³�Â¨³°��r�¦³�°��¨� ·̈�

�°��´Éª ·̈­��54�­µ¥¡�́�»rÂ¨³�5�¡�́�»r 

Genotype 

ª�́°°�

�°��50�

%�����

ª�́®¨�́

� ¼̈�� 

�¨� ·̈�

 ́��

��·Ã¨�¦́¤

�Å¦n� 

% 

�³Á�µ³ 

°��r�¦³�°��¨� ·̈� 

�Îµ�ª�

 ́�/ 

�o� 

�ÎÊµ®��́

 ́�/�o� 

(�¦́¤� 

�Îµ�ª�

Á¤¨È�/

�o� 

�ÎÊµ®��́

Á¤¨È�/

�o� 

(�¦́¤� 

�Îµ�ª�

Á¤¨È�/ 

 ́� 

�ÎÊµ®��́

100 

Á¤¨È��

��¦́¤� 

KUP11279-1 39 451.7 62.8 36.10 38.30 39.10 15.00 1.1 47.70 

KUP11285-2 40 317.3 64.6 26.60 24.70 31.20 11.70 1.2 47.20 

KUP11S1-1 39 459.1 65.7 24.10 27.90 35.00 13.70 1.5 56.40 

KUP1206-2 38 173.7 56�9 22.20 28.20 23.30 14.80 1.0 45.30 

KUP1218-1 38 217�3 68�4 22.30 27.10 23.60 10.10 1.1 52.70 

KUP1218-2 38 218.7 67.6 20.50 18.70 24.50 10.70 1.2 54.80 

KUP1230-2 39 314.7 68.4 27.00 27.00 32.10 14.50 1.2 58.50 

KUP1233-2 42 255.3 62.7 25.60 30.40 29.90 12.80 1.2 51.20 

KUP1241-4 39 216.0 59.1 26.20 30.40 28.80 9.70 1.1 48.40 

KUP1243-1 39 370.7 54.3 36.50 55.70 37.10 17.60 1.0 62.20 

KUP1254-2 38 215.7 63.8 34.70 32.50 35.30 14.30 1.0 49.50 

KUP1288-4 39 386.7 64.0 40.50 41.60 47.00 20.70 1.2 56.70 

KUP12B15-2 38 458.7 63.3 21.80 23.90 25.70 13.10 1.2 55.00 

KUP12B26-1 38 265.7 50.9 50.70 52.30 52.40 14.50 1.0 40.70 

KUP12B33-2 39 304.0 63.5 21.40 32.70 25.10 10.80 1.2 53.30 

KUP12BS018 38 471.1 59.5 34.90 38.80 42.30 19.00 1.2 57.70 

KUP12BS021 38 416.0 61.9 40.40 42.80 41.50 20.00 1.0 66.40 

KUP12BS022 41 441.3 64.1 45.10 58.70 50.10 24.50 1.1 66.30 

KUP12BS025 38 377.3 57.7 43.70 42.50 47.60 24.40 1.1 62.20 

KUP12BS032 38 333�3 58�3 33.10 45.80 39.20 20.90 1.2 66.80 

KUP12BS038 38 429�3 61�9 29.40 44.70 31.90 19.20 1.1 80.70 

KUP12BS067 38 315.7 50.9 25.30 44.10 25.70 14.10 1.0 70.00 

KUP12BS085 38 231.1 67.6 16.80 23.40 17.80 11.20 1.1 63.10 

KUP13B014 38 378.7 57.2 39.00 48.30 40.70 17.80 1.0 59.00 

KUP13B015 38 242.7 55.2 20.80 20.10 20.60 9.00 1.0 51.30 

KUP13B018 38 204.0 65.0 17.90 18.30 22.60 9.50 1.3 50.10 
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�µ¦µ��¸É�5 ��n°��ª�́°°��°��50�Á�°¦rÁ�È��r��¨� ·̈� ́��Á�°¦rÁ�È��r�³Á�µ³�Â¨³°��r�¦³�°��¨� ·̈�

�°��´Éª ·̈­��54�­µ¥¡�́�»rÂ¨³�5�¡�́�»r 

Genotype 

ª�́°°�

�°�� 

50�%� 

�ª�́®¨�́

� ¼̈�� 

�¨� ·̈�

 ́��

��·Ã¨�¦́¤�

Å¦n� 

% 

�³Á�µ³ 

°��r�¦³�°��¨� ·̈� 

�Îµ�ª�

 ́�/ 

�o� 

�ÎÊµ®��́

 ́�/�o� 

(�¦́¤� 

�Îµ�ª�

Á¤¨È�/

�o� 

�ÎÊµ®��́

Á¤¨È�/

�o� 

(�¦́¤� 

�Îµ�ª�

Á¤¨È�/ 

 ́� 

�ÎÊµ®��́

100 

Á¤¨È��

��¦́¤� 

KUP13W001 38 288.0 64.6 44.60 44.70 48.10 20.70 1.1 52.90 

KUP13W009 38 214.7 58.4 32.90 47.50 33.10 11.20 1.1 40.00 

KUP13W013 42 241.3 58.2 22.30 23.70 26.70 9.80 1.2 43.10 

KUP13W018 38 373.3 57.8 31.80 48.20 36.10 16.30 1.1 60.90 

KUP13W026 38 350.7 65.6 42.70 61.00 52.90 23.20 1.3 53.50 

KUP13W028 38 245.3 60.9 25.50 38.00 33.70 11.80 1.0 49.60 

KUP13W034 38 421.3 69.5 29.50 35.10 32.30 13.90 1.1 56.70 

KUP13W047 38 249.3 57.3 33.70 40.50 36.10 12.90 1.1 44.10 

KUP13W058 38 257.3 62.5 25.30 25.60 28.70 12.30 1.1 52.70 

KUP13W068 38 216.0 61.3 37.60 31.10 41.30 13.30 1.1 38.90 

KUP13W075 38 289.3 56.1 30.10 29.10 32.50 10.70 1.1 41.70 

KUP13W089 39 321.3 64.6 44.60 53.10 45.70 20.00 1.0 52.90 

KUP13W090 40 248.7 64.3 28.60 26.40 34.50 12.60 1.2 48.60 

KUP13W101 38 213.3 62.4 19.40 23.60 22.00 9.80 1.1 52.40 

KUP13W102 39 200.1 52.7 42.30 47.10 43.50 11.60 1.0 39.00 

KUP13W103 38 437.3 64.4 26.50 23.90 28.30 9.90 1.1 48.50 

KUP13W104 38 381.3 67.0 19.80 23.00 22.00 9.50 1.1 53.00 

Tainan9 39 244.0 65.7 43.40 48.90 48.10 16.80 1.1 45.60 

Khonkean5 40 278.7 65.7 36.90 33.40 38.60 13.80 1.0 54.10 

Khonkean9 39 245.3 60.8 33.80 44.50 38.20 20.80 1.1 56.50 

KUKK40 38 187.7 65.5 35.60 32.20 37.40 13.70 1.1 47.30 

KUARDA1 39 323.3 57.4 28.90 39.30 28.20 11.00 1.1 46.00 

Mean 39 317.8 62�7 32.00 36�02 35�50 14�90 1.1 53�10 

F-test ** ** ** ** ** ** ** * ** 

LSD��0�05� 2�16 127�00 10�1 15�50 22�00 17�60 7�7� 0�2 9�60 

*, ** Â���nµ�°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·�̧É�P < 0.05 Â¨³�P < 0.01 �µ¤¨Îµ��́, ns = Å¤nÂ���nµ��µ�­�·�· 
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5���µ¦Â�n�� »̈n¤­µ¥¡�́�»r/¡�́�»r �́Éª¨·­��µ¤�Îµ�ª�ª�́°°��°��50�Á�°¦r Á�È��rÂ¨³ª´�­»�Â�n 

�µ��µ¦ª·Á�¦µ³®r�o°¤¼¨�µ¦Â�n�� »̈n¤�Ã�¥ª·�̧�K-Mean clustering�­Îµ®¦́��Îµ�ª�ª�́°°��°��

50�Á�°¦rÁ�È��rÂ¨³ª�́­»�Â�n�­µ¤µ¦�Â�n�� »̈n¤­µ¥¡�́�»r/¡�́�»r�´Éª ·̈­�°°�Á�È��3�� »̈n¤��£µ¡�̧É 1 Â¨³

�µ¦µ���ª��̧É�3����́�̧Ê � 

 

� »̈n¤­»�Â�nÁ¦Èª�º°� »̈n¤�̧É¤̧°°��°��50�Á�°¦r Á�È��r��̧É 38��¹��39�ª�́®¨�́� ¼̈��¤̧�nµ�GDD�

Á�nµ��́�593�88�°Cd �¹��599�49�°Cd Â¨³­»�Â�n�̧É�110�ª�́®¨�́� ¼̈��¤̧�nµ GDD�Á�nµ��́�2014�44�°Cd �¹É�

Å�oÂ�n­µ¥¡�́�»r�¡�́�»r��KUP11231-3,�KUP11251-1,�KUP11S1-1�Â¨³�KUP13W018 

 

� »̈n¤­»�Â�n�µ��¨µ��º°� »̈n¤�̧É¤̧°°��°��50�Á�°¦rÁ�È��r��̧É�38��¹��40�ª�́®¨�́� ¼̈��¤̧�nµ�GDD�

Á�nµ��́�593�88�°Cd �¹��621�86�°Cd Â¨³­»�Â�n�̧É�111�ª�́®¨�́� ¼̈��¤̧�nµ�GDD Á�nµ��́�2029�37�°Cd �¹É�

Å�oÂ�n­µ¥¡´��»r �¡´��»r � � �°�Â�n� �9, KUP11002-2, KUP11221-1, KUP11269-3, KUP1218-2, 

KUP1230-2, KUP12BS018, KUP12BS021, KUP12BS038, KUP12BS085, KUP13B018, 

KUP13W009 Â¨³ KUP13W090 

 

� »̈n¤­»�Â�n�oµ�º°� »̈n¤�̧É¤̧°°��°��50�Á�°¦rÁ�È��r��̧É�38��¹��42�ª�́®¨�́� ¼̈��¤̧�nµ�GDD Á�nµ��́�

593�88�°Cd �¹��639�28�°Cd Â¨³­»�Â�n�̧É�112��¹��113�ª�́®¨�́� ¼̈��¤̧�nµ�GDD Á�nµ��́�2041�44�°Cd 

�¹��2084����°Cd �¹É�Å�oÂ�n­µ¥¡�́�»r�¡�́�»r���°�Â�n��5, Á�¬�¦«µ­�¦r­ª���ř, Á�¬�¦«µ­�¦rÃ�qÂ�n�ŜŘ, 

KUP11005-1, KUP11041-1, KUP11061-1, KUP11143-1, KUP11243-1, KUP11263-1, 

KUP11279-1, KUP11285-2, KUP1206-2, KUP1218-1, KUP1233-2, KUP1241-4, KUP1243-1, 

KUP1254-2, KUP1288-4, KUP12B15-2, KUP12B26-1, KUP12B33-2, KUP12BS022, 

KUP12BS025, KUP12BS032, KUP12BS067, KUP13B014, KUP13B015, KUP13W001, 

KUP13W013, KUP13W026, KUP13W028, KUP13W034, KUP13W047, KUP13W058, 

KUP13W068, KUP13W075, KUP13W089, KUP13W101, KUP13W102, KUP13W103, 

KUP13W104 Â¨³ Å��µ��9 
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£µ¡�¸É�1��µ¦�ÎµÂ��� »̈n¤°µ¥»­»�Â�n�°��́Éª¨·­�Â�n¨³­µ¥¡�́�»r �¡�́�»r ��µ¤�ª·�̧�K-mean clustering 
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­¦»� 

 

�´Éª ·̈­��54�­µ¥¡�́�»rÂ¨³�5�¡�́�»r¤µ�¦�µ�¤̧�Îµ�ª�ª�́Â¨³�nµ�ªµ¤¦o°�­³­¤Á¡ºÉ°¡�́�µÁ�oµ

­¼n¦³¥³°°��°��50�Á�°¦rÁ�È��r�Â¨³¦³¥³­»�Â�n�̧ÉÂ���nµ���́��¹É ��µ��µ¦��¨°�­µ¤µ¦Â�n�� »̈n¤­µ¥

¡�́�»r�¡�́�»r�´Éª ·̈­��µ¤°µ¥»�µ¦­»�Â�nÅ�oÁ�È �­µ¤� »̈n¤�º°�� »̈n¤­»�Â�nÁ¦Èª��110�ª�́��� »̈n¤­»�Â�n 

�µ��¨µ���111�ª ´���Â¨³� »̈n¤­» �Â�n�oµ��112�ª ´���¹��113�ª ´���Ã�¥¤̧�nµ�ªµ¤¦o°�­³­³­¤� 

2014�44 °Cd  �������°Cd Â¨³�2062.24 °Cd �¹��2084����°Cd �µ¤¨Îµ��́ 

�°��µ��̧Ê�´Éª ·̈­�Â�n¨³­µ¥¡�́�»r/¡�́�»r�¤̧�µ¦Á�¦·�Á�·�Ã�Â¨³�¨� ·̈��̧ÉÂ���nµ���́�Ã�¥­µ¥

¡´��»r�̧ÉÄ®o�¨� ·̈�Â¨³°��r�¦³�°��¨� ·̈�­¼ ��ªnµ­µ¥¡´��»r°ºÉ�Â¨³¡´��»r Á�¦̧¥�Á�̧¥�Å�oÂ�n ��

KUP12BS022 (� »̈n¤­»�Â�n�oµ), KUP1288-4 (� »̈n¤­»�Â�n�oµ) Â¨³�KUP11231-3�(� »̈n¤­»�Â�nÁ¦Èª)� 

�¹É�¤̧«�́¥£µ¡Ä��µ¦¡�́�µÁ�È�¡�́�»r�̧�n°Å� 
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Á°�­µ¦Â¨³­·É�°oµ�°·� 

 

�ª���́�¦r��ª�¡�́¦µ,�2529���µ¦­»�Â�n�°�Á¤¨È�¡�́�»r�´Éª ·̈­�Å��µ��9�Â¨³�­��38,����505�508��Ä�� 

¦µ¥�µ��µ¦­́¤¤�µ�´Éª¨·­�Â®n��µ�·��¦́Ê��̧É�5��¤®µª·�¥µ¨¥́Á�̧¥�Ä®¤n,�Á�̧¥�Ä®¤n� 

 

�ª���́�¦r��ª�¡�́¦µ�Â¨³�­¤�ª·¨�ª�¤µÁ�¦·�­·����2536����¨�°�¦³��́­»�Â�n�°�Á¤¨È��̧É¤̧�n° 

�»�£µ¡�°�Á¤¨È�¡�́�»r�ªµ¤�°�Ä�Å¦n��µ¦Á�¦·�Á�·�Ã��Â¨³�¨� ·̈��°��´Éª ·̈­�Á¤¨È�Ã�­µ¥ 

¡�́�»r�KUP 24D-421���ªµ¦­µ¦Á�¬�¦«µ­�¦r �27�2�:����125�132� 

 

��́¦¡�«r��·¦³Â¡�¥r, ���§��Ä��̧,�­»�µ¦́�¥r�¡¼̈ Á�¡��2564. °»�®£¼¤·Â¨³�¦·¤µ��ÎÊµ ��n°�µ¦ 

Á�¦·�Á�·�Ã�Â¨³¡�́�µ�µ¦�°� ¦́É�¡�́�»r�·¤�¼��ªµ¦­µ¦¤®µª·�¥µ¨¥́�¦µ�·ªµ­¦µ���¦·��¦r � 

13�2�: ���386y399� 

 

�¦�«�́�·Í ��¦¦¤�Îµ¦́­��2554���µ¦«¹�¬µ®µ��́�̧�µ¦Á�È�Á�¸É¥ª¨ÎµÅ¥¡�́�»r�°Ä�¡ºÊ��̧ÉÁ�̧¥�Ä®¤nÃ�¥Ä�o°µ¥» 

�¨Â¨³�¦·¤µ��ªµ¤¦o°�­³­¤��ª·�¥µ�·¡��r�¦·��µÃ�,�¤®µª·�¥µ¨¥́Â¤nÃ�o� 

 

��Å�¥��·Å�¥ª��r��2556���µ¦��­°���́�̧�µ¦Á�È�Á�¸É¥ª¨ÎµÅ¥��°�§�¼¡�́�»r°�̧°��̧ÉÄ�o�µ¦�Îµ�ª� 

�¦·¤µ��ªµ¤¦o°�­³­¤��ª·�¥µ�·¡��r�¦·��µÃ�,�¤®µª·�¥µ¨¥́Â¤nÃ�o� 

 

�µ¦·�µ�·�¡¦¤Ã��·��2543���µ¦Á­ºÉ°¤�»�£µ¡�°�Á¤¨È�¡�́�»r �́Éª¨·­��̧É¤̧¦³��́�µ¦­»�Â�n�nµ���́�� 

ª·�¥µ�·¡��r�¦·��µÃ�,�¤®µª·�¥µ¨¥́Á�¬�¦«µ­�¦r� 

 

�µ¦·�µ�·�¡¦¤Ã��·�Â¨³��ª���́�¦r��ª�¡�́¦µ��2564���µ¦­»�Â�n�°� ́�Â¨³Á¤¨È�Â¨³�µ¦ 

Á­ºÉ°¤�»�£µ¡�°�Á¤¨È�¡�́�»r�̧É¤̧¦³��́­»�Â�n�nµ���́Ä��´Éª ·̈­�¡�́�rÁ�¬�¦�1,����304�320�� 

Ä��¦µ¥�µ��µ¦­́¤¤�µ�´Éª¨·­�Â®n��µ�·��¦́Ê��¸É�16���¦¤ª·�µ�µ¦Á�¬�¦, ¡¦³��¦«¦̧°¥»��¥µ 
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�µ¦·�µ�·�¡¦¤Ã��·, Á��¬�µ�°»�¦¡�́�r, ­¦µª�»�¦»n�Á¤�µ¦́��,�°»�¤«�́�·Í �Á ·̈«­»�µ�ª�·�,��¦³�µ¥  

¦µ��»ª�¬r�Â¨³��¤«�́�·Í �­»n¥®¨oµ��2557. �µ¦� ¼̈��́Éª¨·­�®¨�́�µ��¡·¤¡r�¦́Ê ��̧É�1�  

Ã¦�¡·¤¡r ­Îµ��́­n�Á­¦·¤Â¨³ ¹ �°�¦¤, £µ�ª·�µ¡º�Å¦n�µ���³Á�¬�¦ 

¤®µª·�¥µ¨¥́Á�¬�¦«µ­�¦r, �¦»�Á�¡²� 

 

�· ¥³��ª�¡�́¦µ, �ª���́�¦r��ª�¡�́¦µ, ­»¡��r�Á¢ºÉ °�¢¼¡�«r, ª·�¥́�¡§�¥́��µ­�́�·Í , Á¡È��ª�́��¤ 

�¦̧�µ, ­»¦¡¨�Á�oµ�o°�, �»�µ¤µ«�¦n¤Â�oª�Â¨³�µ¦·�µ�·�¡¦¤Ã��·��2545. �·�Â¨³�»q ¥��� 

Á°�­µ¦ Á�¥Â¡¦n�µ�ª·�µ�µ¦Ã�¦��µ¦�nµ¥�°�Á��Ã�Ã¨¥�̧µ¦� ¼̈��´Éª ·̈­�Á�¬�¦� 

1 Â¨³ Á�¬�¦«µ­�¦r�50 ���́�̧É�2, £µ�ª·�µ¡º�Å¦n�µ���³Á�¬�¦�� 

¤®µª·�¥µ¨¥́Á�¬�¦«µ­�¦r� 

 

¦́��§¬�·Í ��µª�̧p³��2547� �´Éª ·̈­���groundnut�,����166�214��Ä���¡¡¦��¨oµ¥¡�¬r¡�́�»r, Á¦ª�́ 

Á ·̈«§�¥́Ã¥�·�, ¦́��§¬�·Í ��µª�̧p³�Â¨³­��·�¥́���́�¦rÁ�¦¤,��¦¦�µ�·�µ¦��¡º�Á«¦¬��·��� 

­Îµ��́¡·¤¡r¤®µª·�¥µ¨¥́Á�¬�¦«µ­�¦r,��¦»�Á�¡² 

 

­µ¦́��­�́¥µ¦́�¬r,�Å¡«µ¨�Á® n̈µ­»ª¦¦���2537���¨�°�°µ¥»Á�È�Á�̧É¥ª�n°¨�́¬�³�nµ�ÇÂ¨³�»�£µ¡ 

Á¤¨È�¡�́�r�°��´Éª ·̈­���ªµ¦­µ¦Á��Ã�Ã¨¥­̧»¦�µ¦̧���1�2�:����97-107� 

 

­Îµ��́­n�Á­¦·¤Â¨³��́�µ¦­·��oµ��2549���o°¤¼¨�ªµ¤�o°��µ¦�°�¡º��Crop Requirement�. 

Â® n̈��̧É¤µ : http://www.agriman.doae.go.th/home/t.n/t.n1/2filcrop_Requirement/01- 

010cropre-peanut.pdf, 5 ¤̧�µ�¤�2565� 

 

­Îµ��́�µ�Á«¦¬��·�Á�¬�¦��2563��­µ¦­�Á�«Á«¦¬��·��µ¦Á�¬�¦¦µ¥­·��oµ�� 

�¦³�¦ª�Á�¬�¦Â¨³­®�¦�r,��¦»�Á�¡² 

 

­Îµ��́�µ�Á«¦¬��·�Á�¬�¦��2565��ªµ¦­µ¦Á«¦¬��·��µ¦Á�¬�¦���¦³�¦ª�Á�¬�¦Â¨³­®�¦�r,� 

�¦»�Á�¡² 

 

Baskaran,�R. Karunakaran, V. Kamaraj, A.�2020��Effect of growing Degree Days on Yield  

Attributes and Yield of�groundnut. CJAST 39 �22�: 53-56. 
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�£µ���ª� 

 

�µ¦µ���ª��¸É�1�ª·Á�¦µ³®r�ªµ¤Â�¦�¦ª��ªµ¤­¼��°��o��´Éª ·̈­��54�­µ¥¡�́�»rÂ¨³�5�¡�́�»r�Ä�Â�n¨³

¦³¥³�µ¦Á�¦·�Á�·�Ã� 

 


,** Â���nµ�°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·�̧É�P < 0.05�Â¨³�P < 0.01 �µ¤¨Îµ��́, ns = Å¤nÂ���nµ��µ�­�·�· 

 

 

 

 

 

 

  

Source Df 

Mean square� 

14�ª�́

®¨�́�¨¼� 

30ª�́

®¨�́�¨¼� 

45ª�́

®¨�́�¨¼� 

60ª�́®¨�́

�¨¼� 

75ª�́®¨�́

�¨¼� 

90ª�́®¨�́

�¨¼� 

105ª�́

®¨�́�¨¼� 

120ª�́

®¨�́

�¨¼� 

Replication 2 7.15** 22.70** 351.52* 297.55** 577.96** 218.16** 46.65ns 29.08ns 

Genotype 58 0.54* 1.14ns 29.97* 20.51* 29.32* 42.77** 59.46** 68.26** 

Error 116 0.34 1.15 16.76 13.6 13.72 11.6 19.9 20.09* 

CV % 13.15 16.99 20.11 18.18 13.02 9.46 10.92 9.87 
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�µ¦µ���ª��¸É�2�ª·Á�¦µ³®r�ªµ¤Â�¦�¦ª��ªµ¤�ªoµ��¦�¡»n¤�°��o��´Éª ·̈­��54�­µ¥¡�́�»rÂ¨³�5�

¡�́�»r�Ä�Â�n¨³¦³¥³�µ¦Á�¦·�Á�·�Ã� 

 

Source Df 

Mean square 

14�ª�́ 30�ª�́� 45�ª�́ 60�ª�́ 75�ª�́ 90�ª�́ 105�ª�́ 120�ª�́ 

Replication 2 2�82** 57�48** 203�67* 204�03* 202�75** 47�76ns 60.81ns 638.16** 

Genotype 58 1�74* 3�94* 45�50* 46�26* 57�19*
 43.03** 82.96** 68.46** 

Error 116 0�48 2�66 27�37 27�92 30�22 25.57 32.16 34.26* 

CV % 5�54 10�06 12�72 12�84 10�71 8.33 6.71 6.34 


,** Â���nµ�°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·�̧É�P < 0.05�Â¨³�P < 0.01 �µ¤¨Îµ��́, ns = Å¤nÂ���nµ��µ�­�·�· 

 

�µ¦µ���ª��̧É�3��µ¦ª·Á�¦µ³®r�ªµ¤Â�¦�¦ª�ª�́°°��°��50 Á�°¦rÁ�È��r�ª�́ ́�­»�Â�n¤µ��ªnµ�70 

Á�°¦rÁ�È��r�ª�́Á�È�Á�̧É¥ª�Â¨³�nµ�ªµ¤¦o°�­³­¤ �GDD; oCd)��°��o��´Éª ·̈­��54�­µ¥¡�́�»rÂ¨³�5�

¡�́�»r�Ä�Â�n¨³¦³¥³�µ¦Á�¦·�Á�·�Ã� 

 

*, ** Â���nµ�°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·�̧É�P < 0.05 Â¨³�P < 0.01 �µ¤¨Îµ��́, ns = Å¤nÂ���nµ��µ�­�·�·

Source Df 

Mean Square 

°°��°� 

50%��ª�́� 

­»�Â�n 

(>�70%)�

(ª�́� 

Á�È�Á�̧É¥ª 

�ª�́� 

°°��°��

50% 

(oCd) 

­»�Â�n 

�>�70%) 

(oCd) 

Á�È�Á�̧É¥ª 

(oCd) 

Replication 2 2.06ns 5.92** 21.97* 75.18ns 2451.35ns 8049.11* 

Genotype 58 2.34ns 2.41ns 9.24ns 350.94ns 1011.28ns 3460.85ns 

Error 116 2.21 1.97 6.79 308.91 832.70 2564.19 

CV (%) 3.85 1.25 1.9 2.94 1.40 1.96 
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�µ¦µ���ª��̧É�4�ª·Á�¦µ³®r�ªµ¤Â�¦�¦ª�ª�́°°��°��50�Á�°¦rÁ�È��r��¨� ·̈�Â¨³°��r�¦³�°��¨� ·̈��°��o��´Éª ·̈­��54�­µ¥¡�́�»rÂ¨³�5�¡�́�»r 

 

*, ** Â���nµ�°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·�̧É�P < 0.05 Â¨³�P < 0.01 �µ¤¨Îµ��́, ns = Å¤nÂ���nµ��µ�­�·�· 

 

Source Df 

Mean Square 

ª�́°°��

�°��50 

% 

�¨� ·̈� ́��

�����Å¦n� 

Á�°¦rÁ�È��r

�³Á�µ³ 

°��r�¦³�°��¨� ·̈� 

�Îµ�ª� ́�

�n°�o� 

�ÎÊµ®��́ ́�

�n°�o����¦́¤� 

�Îµ�ª�Á¤¨È�

�n°�o� 

�ÎÊµ®��́Á¤¨È�

�n°�o����¦́¤� 

�Îµ�ª�Á¤¨È�

�n° ́� 

�ÎÊµ®��́�100�Á¤¨È��

��¦́¤� 

Block 2 2�35ns 57636.78** 551.43** 918.15** 2538.87** 1057.29** 260.20** 0.01ns 238.56** 

Genotype 58 3.26** 19914.85** 77.66** 225.64** 345.89** 254.05** 56.90** 0.02* 186.29** 

Error 116 1.78 6145.6 38.97 91.72 184.56 118.70 22.40 0.013 34.91 

CV (%) 3.45 24.97 9.97 29.81 37.52 30.68 31.73 10.51 11.15 
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�µ¦µ���ª��̧É�5��µ¦��́� »̈n¤°µ¥»�µ¦­»�Â�n�°��´Éª ·̈­�Â�n¨³­µ¥¡�́�»r�oª¥ª·�̧�K-mean clustering 

 

Cluster Membership 

Line/Cutivars Cluster 
50% 

flowering 
70% maturity GDD��oCd� Distance 

KUP11231-3 � »̈n¤­»�Â�nÁ¦Èª 38 110 2014.44 0.000 

KUP11251-1 � »̈n¤­»�Â�nÁ¦Èª 38 110 2014.44 0.000 

KUP11S1-1 � »̈n¤­»�Â�nÁ¦Èª 39 110 2014.44 0.000 

KUP13W018 � »̈n¤­»�Â�nÁ¦Èª 38 110 2014.44 0.000 

KhonKaen9 � »̈n¤­»�Â�n�µ��¨µ� 39 111 2029.37 4.44E-16 

KUP11002-2 � »̈n¤­»�Â�n�µ��¨µ� 38 111 2029.37 4.44E-16 

KUP11221-1 � »̈n¤­»�Â�n�µ��¨µ� 38 111 2029.37 4.44E-16 

KUP11269-3 � »̈n¤­»�Â�n�µ��¨µ� 39 111 2029.37 4.44E-16 

KUP1218-2 � »̈n¤­»�Â�n�µ��¨µ� 38 111 2029.37 4.44E-16 

KUP1230-2 � »̈n¤­»�Â�n�µ��¨µ� 39 111 2029.37 4.44E-16 

KUP12BS018 � »̈n¤­»�Â�n�µ��¨µ� 38 111 2029.37 4.44E-16 

KUP12BS021 � »̈n¤­»�Â�n�µ��¨µ� 38 111 2029.37 4.44E-16 

KUP12BS038 � »̈n¤­»�Â�n�µ��¨µ� 38 111 2029.37 4.44E-16 

KUP12BS085 � »̈n¤­»�Â�n�µ��¨µ� 38 111 2029.37 4.44E-16 

KUP13B018 � »̈n¤­»�Â�n�µ��¨µ� 38 111 2029.37 4.44E-16 

KUP13W009 � »̈n¤­»�Â�n�µ��¨µ� 38 111 2029.37 4.44E-16 

KUP13W090 � »̈n¤­»�Â�n�µ��¨µ� 40 111 2029.37 4.44E-16 

KhonKaen5 � »̈n¤­»�Â�n�oµ 40 112 2062.24 0.579 

KUARDA1 � »̈n¤­»�Â�n�oµ 39 113 2069.54 0.478 

KUKK40 � »̈n¤­»�Â�n�oµ 38 113 2083.84 0.478 

KUP11005-1 � »̈n¤­»�Â�n�oµ 40 112 2062.24 0.579 

KUP11041-1 � »̈n¤­»�Â�n�oµ 40 113 2083.84 0.478 

KUP11061-1 � »̈n¤­»�Â�n�oµ 42 112 2062.24 0.579 
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�µ¦µ���ª��̧É�5 ��n°���µ¦��́� »̈n¤°µ¥»�µ¦­»�Â�n�°��´Éª ·̈­�Â�n¨³­µ¥¡�́�»r�oª¥ª·�̧�K-mean 

clustering 

 

Cluster Membership 

Line/Cutivars Cluster 
50% 

flowering 
70% maturity GDD��oCd� Distance 

KUP11143-1 � »̈n¤­»�Â�n�oµ 38 112 2062.24 0.579 

KUP11243-1 � »̈n¤­»�Â�n�oµ 38 112 2062.24 0.579 

KUP11263-1 � »̈n¤­»�Â�n�oµ 39 112 2062.24 0.579 

KUP11279-1 � »̈n¤­»�Â�n�oµ 39 113 2084.10 0.478 

KUP11285-2 � »̈n¤­»�Â�n�oµ 40 113 2084.10 0.478 

KUP1206-2 � »̈n¤­»�Â�n�oµ 38 113 2084.10 0.478 

KUP1218-1 � »̈n¤­»�Â�n�oµ 38 112 2062.24 0.579 

KUP1233-2 � »̈n¤­»�Â�n�oµ 42 112 2062.24 0.579 

KUP1241-4 � »̈n¤­»�Â�n�oµ 39 112 2062.24 0.579 

KUP1243-1 � »̈n¤­»�Â�n�oµ 39 113 2084.10 0.478 

KUP1254-2 � »̈n¤­»�Â�n�oµ 38 113 2084.10 0.478 

KUP1288-4 � »̈n¤­»�Â�n�oµ 39 112 2062.24 0.579 

KUP12B15-2 � »̈n¤­»�Â�n�oµ 38 113 2084.10 0.478 

KUP12B26-1 � »̈n¤­»�Â�n�oµ 38 113 2084.10 0.478 

KUP12B33-2 � »̈n¤­»�Â�n�oµ 39 112 2062.24 0.579 

KUP12BS022 � »̈n¤­»�Â�n�oµ 41 113 2084.10 0.478 

KUP12BS025 � »̈n¤­»�Â�n�oµ 38 112 2062.24 0.579 

KUP12BS032 � »̈n¤­»�Â�n�oµ 38 113 2084.10 0.478 

KUP12BS067 � »̈n¤­»�Â�n�oµ 38 113 2084.10 0.478 

KUP13B014 � »̈n¤­»�Â�n�oµ 38 113 2084.10 0.478 

KUP13B015 � »̈n¤­»�Â�n�oµ 38 113 2084.10 0.478 

KUP13W001 � »̈n¤­»�Â�n�oµ 38 113 2084.10 0.478 

KUP13W013 � »̈n¤­»�Â�n�oµ 42 112 2062.24 0.579 
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��µ¦µ���ª��̧É�5 ��n°���µ¦��́� »̈n¤°µ¥»�µ¦­»�Â�n�°��´Éª ·̈­�Â�n¨³­µ¥¡�́�»r�oª¥ª·�̧�K-mean 

clustering 

 

Cluster Membership 

Line/Cutivars Cluster 
50% 

flowering 
70% maturity GDD��oCd� Distance 

KUP13W026 � »̈n¤­»�Â�n�oµ 38 113 2084.10 0.478 

KUP13W028 � »̈n¤­»�Â�n�oµ 38 112 2062.24 0.579 

KUP13W034 � »̈n¤­»�Â�n�oµ 38 113 2084.10 0.478 

KUP13W047 � »̈n¤­»�Â�n�oµ 38 113 2084.10 0.478 

KUP13W058 � »̈n¤­»�Â�n�oµ 38 112 2062.24 0.579 

KUP13W068 � »̈n¤­»�Â�n�oµ 38 112 2062.24 0.579 

KUP13W075 � »̈n¤­»�Â�n�oµ 38 113 2084.10 0.478 

KUP13W089 � »̈n¤­»�Â�n�oµ 39 113 2084.10 0.478 

KUP13W101 � »̈n¤­»�Â�n�oµ 38 112 2062.24 0.579 

KUP13W102 � »̈n¤­»�Â�n�oµ 39 113 2084.10 0.478 

KUP13W103 � »̈n¤­»�Â�n�oµ 38 113 2084.10 0.478 

KUP13W104 � »̈n¤­»�Â�n�oµ 38 112 2062.24 0.579 

Tainan9 � »̈n¤­»�Â�n�oµ 39 112 2062.24 0.579 
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�a��������������������������������������������������������������������b� 

 

£µ¡��ª��¸É�1��a���µ¦¥�¦n°�� ¼̈��´Éª ·̈­��Â¨³��b���µ¦ª�́Â�¨�¥n°¥ 

 

 

 

 
 

�a���������������������������������������������������������������������b� 

 

£µ¡��ª��¸É�2��a�Ã¦¥¥·��´É¤�Â¨³��b��ª�́�ªµ¤­¼��o�Â¨³�ªµ¤�ªoµ��¦�¡»n¤�o��´Éª ·̈­� 
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£µ¡��ª��¸É�3��a���´É��ÎÊµ®��́Á¤¨È�Â®o��Â¨³��b� �¦³Á¤·��µ¦­»�Â�n 

 

 

 

 

 

 

 

 

 

�a�����������������������������������������������������������������������b� 

 

£µ¡��ª��¸É�4��a���µ¦Á�È�Á�̧É¥ª�´Éª ·̈­��Ã�¥Ä�o���°��Â¨³��b���µ� ́��´Éª ·̈­��¨µ�Â�o� 

 

 

  



40 

 

�¦³ª�́·�µ¦«¹�¬µÂ¨³�µ¦�Îµ�µ� 

 

�ºÉ°-�µ¤­�»̈  �µ¥���́ª»�·���»«·¦·®µ� 

ª�́�Á�º°���̧�Á�·� ª�́�̧É�14�¡§«�·�µ¥��¡�«�2542 

­�µ��¸ÉÁ�·� Ã¦�¡¥µ�µ¨�µ�¦°����́®ª�́�»¦̧¦́¤¥r 

�¦³ª´�·�µ¦«¹�¬µ 1����´Ê��¦³�¤«¹�¬µ�°��o�Â¨³�°��¨µ¥�̧ÉÃ¦�Á¦̧¥�

ª�́­¦³Â�oª��́®ª�́��¦¦µ�­̧¤µ 

 2����´Ê�¤�́¥¤«¹�¬µ�°��o�Â¨³�°��¨µ¥�̧ÉÃ¦�Á¦̧¥�

¦µ�­̧¤µª·�¥µ¨¥́���́®ª�́��¦¦µ�­̧¤µ 

 3��́��»��́�Îµ¨�́«¹�¬µ°¥¼n�´Ê��̧�̧É�4���³Á�¬�¦ 

�ÎµÂ®�n�®�oµ�̧É�µ¦�µ��́��»�́� �·­·�¤®µª·�¥µ¨¥́Á�¬�¦«µ­�¦r 

­�µ��̧É�Îµ�µ��́��»�́� ¤®µª·�¥µ¨¥́Á�¬�¦«µ­�¦r 

�¨�µ��Á̧�n�Â¨³¦µ�ª´̈ �µ�ª·�µ�µ¦ - 

�»��µ¦«¹�¬µ�̧ÉÅ�o¦́� �»��nª¥Á® º̈°�·­·�Ã�ª·� 
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