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ABSTRACT 

 

Warintorn Phayayam. ����: Bunch Yield Comparison of Eight Commercial Oil Palm Varieties on 

10 Years Old in Acid Sulfate Soil. BDFKHORUuV�VSHFLDO problem in Agricultural Science, Department 

of Agronomy. Special problem advisor: Associate professor Chalermpol Phumichai, Ph.D. 3� 

pages. 

 

 

Comparison of eight commercial oil palm varieties on 10 years old. The objective of this 

study was to compare the yield of oil palm in acid soil conditions (Rangsit soil series). The studies 

were carried out in the oil palm planting area of Kasetsart University, Nong Mu Subdistrict, Wihan 

Daeng District, Saraburi Province. With planting distance 9x9x9 m. Randomized complete block 

design was performed with 3 replications. Eight commercial oil palm varieties, namely Surat Thani 

2 varieties (ST2), Surat Thani 3 varieties (ST3), Surat Thani 4 varieties (ST4), Surat Thani 5 

varieties (ST5), Surat Thani 6 varieties (ST6), CP Golden Tenera varieties (CPGT), Univanich 

varieties (UNI) and Uti varieties (UTI). From the results, it was found that ST3 had the highest 

number of bunches 8.86 bunches/plant /year. ST4 had the highest of average bunch weight 12.79 

kilograms. And CPGT had the highest yield of fresh fruit bunches 98.59 kilograms/plant/year. 

Which is not statistically different from ST2, ST4, ST3, ST5 and ST6, respectively. But it was 

statistically significantly different from UNI and UTI had 63.73 and 60.76 kilograms/plant/year, 

respectively. 
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�³¨µ¥­�Å�o�¨°��´Ê��̧ (�̧¦³, 2548)��µ¨r¤�ÎÊµ¤�́Á�È �¡º�Á«¦¬��·��̧É­Îµ��́�Â¨³Á�È�¡º��Zero Waste 

Á�ºÉ°��µ��»�­nª��°��µ¨r¤�ÎÊ µ¤´�­µ¤µ¦��ÎµÅ�Ä�o�¦³Ã¥��rÅ�o�´Ê�®¤��Â¤oÂ�n�¨¡¨°¥Å�oÄ�
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Ä®�n°¥¼nÄ��¦³Á�«°·�Ã��̧Á�̧¥Â¨³¤µÁ¨Á�̧¥�¤̧¡ºÊ��̧É�¨¼��74.6�Â¨³ 33.7�¨oµ�Å¦n ��µ¤¨Îµ��́��FAO, 

2021��­Îµ®¦́��¦³Á�«Å�¥��¨�µ��µ¦�ÎµÁ�·��µ¦�µ¤¥»��«µ­�¦r�µ¨r¤�ÎÊµ¤�́��̧É�o°��µ¦Á¡·É¤�¨� ·̈�

�ÎÊ µ¤´��µ¨r¤­Îµ®¦́�Ä�o�¦· Ã£��­n�°°��Â¨³Á�È �Â®¨n�¡¨´��µ���Â��Á¡ºÉ°¨��µ¦�Îµ Á�oµ�ÎÊ µ¤�́
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�µ¦�¦ª�Á°�­µ¦ 

 

�µ r̈¤�ÎÊµ¤´� 

�µ¨r¤�ÎÊ µ¤�́Á�È �¡º�Ä�Á¨̧Ê ¥�Á�̧É¥ªÂ¨³Á�È �¡º�°µ¥»¥º���Perennial crop) °¥¼nÄ�ª�«r��family) 

Palmae�®¦º°�Arecaceae (Class) monocotyledon Â¨³­�»¨��genus) Elaeis ¤̧Ã�¦Ã¤Ã�¤�(2n = 32) �¹É�

�µ¨r¤�ÎÊµ¤�́Á�È�¡º��̧É°¥¼nÄ�­�»¨�Elaeis ­µ¤µ¦��µ�°°�Å�o�3���·����́�̧Ê ��Hardon and Tan, 1969; ¥�

¥»��,������� 

1.  Elaeis guineensis Jacq. Á�È ��µ¨r¤�ÎÊ µ¤�́��·��̧É¤̧�ªµ¤­Îµ��́�µ�Á«¦¬��·�Á�ºÉ°��µ�Á�È��

¡�́�»r�̧É�·¥¤�¨¼�Á�È ��µ¦�oµÄ��́��»��́¤̧�·É��µÁ�·��´Ê�Á�·¤°¥¼nÄ��ª̧�Â°¢¦·�µ�¦· Áª��°��¨µ�Â¨³�

�³ª�́���°��ª̧�°µ�Á¦̧¥��µ¨r¤�ÎÊ µ¤�́¡ª��̧Êªnµ�African oil palm ­µ¥¡�́�»r�°��µ¨r¤�ÎÊ µ¤�́��·��̧Ê �

­µ¤µ¦��ÎµÂ��°°�Å�o�3���·��Ã�¥°µ«¥́¨�́¬�³�ªµ¤®�µ�µ��°��³¨µ�Á­o�Ä¥¦°��³¨µÂ¨³¦o°¥

¨³�°�Á�ºÊ°�µ¨r¤�Å�oÂ�n 

1.1���¼¦µ��Dura��Á�È �¡�́�»r�̧É¤̧�³¨µ®�µ�¦³¤µ��2-8�¤·¨ ·̈Á¤�¦�¤̧�´Ê�Á� º̈°��°��̧ÉÄ®o

�ÎÊ µ¤�́��mesocarp���¦³¤µ��35-60�Á�°¦rÁ�È��r�°��ÎÊ µ®�´��¨��µ¨r¤¡�́�»r�¼¦µ�̧É¤̧�³¨µ®�µ¤µ��Ç�

Á¦̧¥�ªnµ¤µÃ�¦�µ¥°��macrocarya� �º°�³¨µ®�µ�¦³¤µ��6-8�¤·¨ ·̈Á¤�¦�¡�́�»r�¼¦µ�̧Ê ¡�¤µ�Â��

�³ª�́°°�Å�¨�Á�n��¡�́�»rÁ�¨̧�¼¦µ��Deli dura���¹É �Á�È �¡�́�»r�̧ÉÄ®o�¨� ·̈��n°��oµ�­¼���́��»��́¡�́�»r�¼¦µ

­nª�Ä®�nÄ�oÁ�È��o�Â¤n­Îµ®¦́��¦́��¦»�¡�́�»rÁ�ºÉ°� ·̈�¡�́�»r¨¼��­¤��Corley and Lee, 1992� 

1.2��¢· ­· Á¢°¦µ��Pisifera��Á�È �¡�́�»r�̧É¤̧�³¨µ�µ�¤µ�®¦º°�µ��¦́Ê �Å¤n¤̧�³¨µ�Á¤¨È�Ä�Á¨È��

��µ��¨Á¨È���n°�°��ª́Á¤̧¥­nª�Ä®�nÁ�È �®¤�́��¨� ·̈��³¨µ¥�n°�o��ÎÉµ� Å¤nÁ®¤µ³�̧É�³�¨¼�Á�È �

�µ¦�oµ��·¥¤Ä�o¡�́�»r¢· ­·Á¢°¦µÁ�È��o�¡n°­Îµ®¦́��¨·�¡�́�»r¨¼��­¤ 

1.3��Á�Á�°¦µ��Tenera��Á�È �¨¼��­¤¦³®ªnµ�Â¤n�¼¦µÂ¨³¡n°¢· ­·Á¢°¦µ�¤̧�³¨µ�µ��¦³¤µ��

0.5-4�¤·¨ ·̈Á¤�¦�¤̧�¦·¤µ��°��mesocarp 60-90�Á�°¦rÁ�È��r�°��ÎÊµ®��́�¨��¨� ·̈��³¨µ¥­¼���¹��·¥¤

�¨¼�Á�È��µ¦�oµÄ��́��»��́ 

2.  Elaeisoleifera�¤̧�·É��ÎµÁ�·��µ�£µ�Á®�º°�°�¨»n¤Â¤n�ÎÊµ°Á¤�°��°��ª¸�°Á¤¦·�µÄ�o�·��n°

Å��¹��ª¸�°Á¤¦·�µ�¨µ��Å¤n�·¥¤�¨¼�Á�È �¡�́�»r�µ¦�oµ�Á�ºÉ°��µ�¤̧�µ¦Á�¦·�Á�·�Ã��oµ��¨¤̧��µ�Á¨È�

Â¨³Ä®o�¨� ·̈��ÎÊ µ¤�́�ÎÉµ�ªnµ�µ¨r¤�ÎÊ µ¤�́��·��E.�guineensis��µ¨r¤��·��̧Ê�·¥¤Ä�o�¦³Ã¥��rÄ��µ¦

�¦́��¦»�¡�́�»r �E. guineensis�Ä®o¤̧¨´�¬�³�o�Á�̧Ê ¥��°��µ��̧Ê ¥�́­µ¤µ¦��oµ��µ��n°Ã¦�¦µ�Á�nµ�

�Lethal bud root) ¦ª¤�´Ê�¤̧­µ¦°µ®µ¦�̧É­Îµ��́®¨µ¥��·��Å¤nªnµÁ�È �Å°Ã°�̧��®¦º°ª·�µ¤·�Á°�Â¨³

ª·�µ¤·�°̧�Á�È��o�� 
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3.  Elaeisodora���ºÉ°Á�·¤��º°�Barcella odora� ¡��µ¨r¤�ÎÊ µ¤´���·��̧Ê �¦· Áª�Á�̧¥ª�´��E.�

oleifera �º°Â��¨»n¤Â¤n�ÎÊ µ°Á¤�°��¹É ����µ�Â¨³�ªµ¤­Îµ��́�°��µ¨r¤�ÎÊ µ¤�́�¨»n¤�̧Ê ¥�́Å¤n¤̧���̧¦³

Â¨³��³, 2554)  

 

1�� ¨�́¬�³¡§�¬«µ­�¦r�µ r̈¤�ÎÊµ¤´�� 

 

1.1��¦µ� 

�µ¨r¤�ÎÊ µ¤´�¤̧¦³��Á�È �¦µ� °¥��fibrous root system) �¦³�°��oª¥¦µ��»��nµ�Ç

�¦³¤µ��4��»��¦µ��»��nµ�Ç�Îµ®�oµ�̧É� ÎÊµ�»�¨Îµ�o���¼���́�ÎÊµÂ¨³�µ�»°µ®µ¦�¦µ��»�Â¦��̧É°¥¼nÄ�¦³��́

Â�ª�°�¥µª�3-4�Á¤�¦�µ�¨Îµ�o��­nª�¦µ��»�Â¦��̧É°¥¼nÄ�Â�ª�·É�¥µª�1-2�Á¤�¦�µ��·ª�·��­Îµ®¦́�

¦µ��»��̧É­°��­µ¤�Â¨³­̧É��³Á�·�Á¦̧¥��µ¤¨Îµ��́�Ã�¥�´ÉªÅ��³Á�·�¤µ�Â¨³­µ¤µ¦��¼���́�ÎÊ µÂ¨³�µ�»

°µ®µ¦�̧É�µ¨r¤�ÎÊµ¤�́�Îµ¤µÄ�o�¦³Ã¥��r�̧É¦³��́�ªµ¤¨¹��30-50�Á���·Á¤�¦�µ��·ª�·����̧¦³�Â¨³��³, 

2548� 

 

1.2��¨Îµ�o� 

¨Îµ�o��°��µ¨r¤�ÎÊµ¤�́¤̧¨�́¬�³�´Ê��¦��Å¤n¤̧�·É�Â�����¦³�°��oª¥�o°Â¨³�¨o°��̧É�̧É¤µ��

Â�n¨³�o°¤̧®�¹É ��µ�Ä�Á�·�Áª¸¥�¦°�¨Îµ�o��Ä�¦³¥³�̧É�µ¨r¤�ÎÊ µ¤´�°µ¥»�o°¥���o°¥�ªnµ�3��̧���³

­´�Á��Á®È��µ�Ä�°¥¼n�·���́¨Îµ�o�¤µ��ªnµ�40��µ�Ä��Á¤ºÉ°�µ¨r¤�ÎÊ µ¤�́¤̧°µ¥»¤µ��¹Ê�Â¨³Á¦·É¤¤̧�µ¦��́

Â�n��µ�Ä���³­´�Á��Á®È��µ��µ�Ä��̧ÉÁ�È �¦°¥��́Â�n��·�°¥¼n¦°�Ç¨Îµ�o��¦°�Â�¨�̧É�µ�Ä��·���́¨Îµ

�o��È�º°�o°�°�¨Îµ�o�Â¨³­nª��̧É°¥¼n¦³®ªnµ��o°�º°�¨o°���o��µ¨r¤�ÎÊµ¤�́�̧ÉÂ�n¤µ���°µ¥»¤µ��ªnµ�20��̧��

°µ�¤̧�ªµ¤­¼��¹��15-18�Á¤�¦�¤̧��µ�Á­o��nµ�«¼�¥r�¨µ�¨Îµ�o��30-38�Á���·Á¤�¦�Ã�¥�´ÉªÅ��ªµ¤­¼�

�°��o��µ¨r¤�ÎÊµ¤�́�³Á¡·É¤�¹Ê��̧¨³�¦³¤µ��0.5�Á¤�¦���̧¦³, 2554��Â¨³Á¤ºÉ°�o��µ¨r¤�ÎÊµ¤�́¤̧°µ¥»¤µ�

�¹Ê��µ�Ä�¦°�¨Îµ�o��³¦nª��¨Îµ�o��µ¨r¤�ÎÊ µ¤�́�³Á¦̧¥�Á®¤º°��o�¤³¡¦oµª��Jacquemard, 1979; Á°�

�¥́,������ 

 

1.3��Ä�Â¨³�µ�Ä� 

�µ¨r¤�ÎÊ µ¤�́�¦³�°��oª¥Â���µ�Ä���³¤̧®�µ¤�̧É�oµ�¦·¤�µ�Ä���oµ�Ä�Â¨³Ä�¥n°¥�¹É�

Á�·��µ��µ¦¡�́�µÁ�ºÊ°Á¥ºÉ°Á�¦·��¨µ¥¥°�¨Îµ�o�Á�È��»��ÎµÁ�·��µÄ�¤̧�¦³¤µ��40-50��µÄ��Á¤ºÉ°�µ¨r¤

�ÎÊ µ¤�́Ã�Á�È¤�̧É�µ�Ä�°µ��³¥µª�6-9�Á¤�¦�Â�n¨³�µ��³¤̧�µ�Ä�¥n°¥�250-400�Ä�¥n°¥��µ�Ä��³Á�·�

Á�È �¨�́¬�³Á�¨̧¥ª¦°��o��Á�¨̧¥ª¦°��o��̧Ê �³Á®È�Å�oÁ¤ºÉ°��́Ä����¹�Ã��Ä�°°���³¤̧�µ¦Á�·��°�
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�µ�Ä�Áª¸¥��oµ¥Áª¸¥��ªµ�­Îµ®¦́�Ä�o�´�°µ¥»�°��o��µ¨r¤�ÎÊ µ¤´��Á�n���´Ê��°��µ�Ä�¤̧�3-4��´Ê��

®¤µ¥�¹��o��µ¨r¤�ÎÊ µ¤�́¤̧°µ¥»�1��̧��Á°��¥́, 2548���°��µ��̧Ê �Corley Â¨³��³��1971���¨nµªÁ¡·É¤Á�·¤

ªnµ�Ä�Á�È�­nª�®�¹É ��̧É�³�nª¥­n��¨�n°�µ¦�·��³¨µ¥Â¨³��µ��°��³¨µ¥Á�ºÉ°��µ�Á�È �­nª��̧É­³­¤

�°��ÎÊµ®��́Â®o� 

 

1.4���n°�°� 

�µ¨r¤�ÎÊ µ¤´�Á�È �¡º��­¤�oµ¤��°�Á¡«Á¤̧¥Â¨³�°�Á¡«�¼ o Â¥��n°�°�£µ¥Ä��o�

Á�̧¥ª��́��monoecious) �̧É�ÎµÂ®�n��°��µ�Ä�¤̧�µ�°��1 �µ�°µ��³¡�́�µÁ�È ��n°�°�Á¡«�¼ o®¦º°

Á¡«Á ¤̧¥ ��µ��¦́Ê ��³¡�ªnµ ¤̧�n°�°��³Á�¥�¹É � ¤̧�´Ê ��°�Á¡«�¼ oÂ¨³Á¡«Á¤̧¥°¥¼n¦ª¤�´� 

(hermaphrodite) �µ¦�µ��°��°��µ¨r¤�ÎÊ µ¤�́Â�n¨³�°�Å¤n¡¦o°¤��́��µ¦¡�́�µ�µ�¦³¥³�µ

�°� ���¹��°��µ�¡¦o°¤�̧É�³¦́��µ¦�­¤��anthesis) Ä�oÁª¨µ�¦³¤µ��33-34 Á�º°���µ¦Á�¨̧É¥�

Á¡« �°��µ�°���sex differentiation) �³Á�·��¹Ê�Ä��nª��20 Á�º°��n°��°��µ��Ä�­£µ¡Âª�¨o°¤

�̧ÉÁ®¤µ³­¤ �n°�°��³¡�́�µÁ�È��n°�°�Á¡«Á¤̧¥Á�È�­nª�Ä®�n��µ¦�­¤Á�­¦¤̧¨¤Â¨³Â¤¨�Á�È �

¡µ®³�Ã�¥Á�¡µ³ �oª��ª��µ¨r¤�ÎÊ µ¤�́��Elaeidobius kamerunicus) Á�È �Â¤¨��̧É�nª¥�­¤Á�­¦�̧É

­Îµ��́®¨�́�µ��µ¦ �­¤Á�­¦�5-6 Á�º°���n°�°��ª́Á¤̧¥�³¡�́�µÅ�Á�È ��³¨µ¥�̧É­»�Â�nÁ�È¤�̧É�

­µ¤µ¦�Á�È�Á�̧É¥ªÅ�o �°¦¦́��r�Â¨³«·¦·�¥́,������ 

 

�n°�°�Á¡«�¼ o��¦³�°��oª¥��n°�°�¥n°¥��spikelet) �̧É¤̧¨�́¬�³¥µªÁ¦̧¥ª�¨oµ¥�·Êª¤º°�

Â�n¨³°�́¥µª�¦³¤µ��12-20 Á���·Á¤�¦�Á¦̧¥�°¥¼n��Â���¨µ��n°�°��Â�n¨³�n°�°�¥n°¥�³¤̧�°�

�ª́�¼ oÁ¨È�Ç�Á�·�Ã�¥¦°��Áª¨µ�°��µ��³Á®È�Á�È �­̧Á® º̈°�°n°��� ·̈É�®°¤��³�µ�°°��µ�Ã��

¤µ¥�́�¨µ¥�3-5�ª�́�Â¨oªÂ�n­£µ¡Âª�¨o°¤�®¨�́�µ��°��µ�Á¦̧¥�¦o°¥Â¨oª�n°�°�¥n°¥Á®¨nµ�´Ê��³

¤̧¦µÁ�·��¹Ê�Á®È�Á�È�­̧Á�µ �«�́�·Í «·¨�r �Â¨³��³, 2541) 

 

�n°�°�Á¡«Á¤̧¥�Á�È�Â���spike ®¦º°�spadix ¥µª�¦³¤µ��24-45�Á���·Á¤�¦��¦³�°��oª¥

�n°�°�¥n°¥��¹É �¤̧Ä��¦³��́�̧É¥µª�¨µ¥Â®¨¤��spinous bract) Á¦̧¥�Á�È �Á�¨̧¥ª��Â���n°�°�Ä®�n

�°�¥n°¥�̧É°¥¼n�¦�Â���³¤̧��°��ª́Á¤̧¥�¦³¤µ��12-30��°��¤̧�o°¥¨��µ�Ã��Â¨³�¨µ¥Â���°��n°

�³¤̧�ª́Á¤̧¥�´Ê�­·Ê�®¨µ¥¡�́�°�Á¤ºÉ°�°�¡¦o°¤�̧É�³�­¤��receptive) �³Á®È�¥°�Á�­¦�ª́Á¤̧¥��stigma) 

�¹É �¤̧�3�Â���³¤̧­̧�µª®¦º°Á® º̈°�°n°�Â��Â���Á� º̈°��oª¥Á¤º°�Á®�̧¥ªÇ�Á¤ºÉ°¡o�¦³¥³�̧Ê Â¨oª�³

Á�¨̧É¥�Á�È �­̧Â��Â¨³¤nª�¦³¥³Áª¨µ�̧É�°�¡¦o°¤�­¤�̧Ê�º°�3-5�ª�́�µ¦�¦µ�¨�́¬�³��́�¨nµª�̧Ê �³¤̧

�¦³Ã¥��rÄ��¦�̧�̧É�³¤̧�µ¦�nª¥�­¤Á�­¦�°��´ªÁ¤̧¥Â�n¨³�°��³¤̧ ¦́�Å�n�̧ÉÂ¥�°°�Á�È ��3�¡¼�
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�tricarpellary ovary) Â�n­nª�Ä®�n¡�́�µÁ�È ��¨Á¡¸¥�¡¼Á�̧¥ª�°��µ��µ��¦�̧Á�nµ�´Ê���«�́�·Í «·¨�r �Â¨³

��³, ����� 

 

�n°�°��­¤®¦º°�³Á�¥��n°�°��¦³Á£��̧Ê ��º°��n°�°��̧É¤̧�n°�°�¥n°¥�´Ê�Á¡«�¼ o�Â¨³Á¡«Á¤̧¥�

°¥¼nÄ��n°�°�Á�̧¥ª��́��¹É �Á�·��¹Ê�Ä��µ�Ã°�µ­Á�nµ�´Ê��Ã�¥Á�¡µ³Ä�¦³¥³�̧É�µ¨r¤Á¦·É¤� ·̈���n°�°�

Ä®¤nÇ��n°�°�¥n°¥Á¡«Á¤̧¥�³°¥¼n�¦· Áª�­nª��¨µ��Â¨³�n°�°�¥n°¥Á¡«�¼ o�³°¥¼n�µ�­nª�Ã��Â¨³�¨µ¥

�°��n°�°�Ä®�n��n°�°��¦³Á£��̧Ê Á�È�¨�́¬�³�̧ÉÅ¤n¡¹��¦³­��rÁ¡¦µ³�³Ä®o�¨� ·̈��ÎÉµ (�¦¤­n�Á­¦·¤

�µ¦Á�¬�¦, 2545) 

 

1.5���³¨µ¥ 

�³¨µ¥�µ¨r¤�ÎÊ µ¤�́��¦³�°��oª¥��oµ��³¨µ¥��n°�³¨µ¥¥n°¥�Â¨³�¨�Ä�Â�n¨³�³¨µ¥¤̧

�¦·¤µ��¨�45-70 Á�°¦rÁ�È��r��³¨µ¥�µ¨r¤�ÎÊ µ¤�́Á¤ºÉ°­»�Â�nÁ�È¤�̧É¤̧�ÎÊ µ®�´��¦³¤µ��1-60 �·Ã¨�¦́¤ 

Â�¦Å��µ¤°µ¥»�°��µ¨r¤�ÎÊµ¤�́Â¨³�́��¥́­·É�Âª�¨o°¤�Â���µ¦�¨¼�Á¡ºÉ°Á�È��µ¦�oµ�o°��µ¦�³¨µ¥�̧É

¤̧�ÎÊµ®��́�10-25 �·Ã¨�¦́¤��Îµ�ª��³¨µ¥�n°�o��È¤̧�ªµ¤Â���nµ�Á�n���́�Ã�¥¤̧­®­´¤¡�́�r�µ�¨���́

�ÎÊµ®��́�³¨µ¥��°¦¦́��r�Â¨³«·¦·�¥́, 2547) 

 

1.6���¨ 

�¨�µ¨r¤�ÎÊ µ¤�́Å¤n¤̧�oµ��¨��sessile drup��¦¼�¦nµ�¤̧®¨µ¥Â����´É�Â�n¦¼�Á¦̧¥ªÂ®¨¤���¹�

¦¼�Å�n®¦º°¦¼�¥µª¦̧��ªµ¤¥µª�¨°¥¼n¦³®ªnµ��2-5�Á���·Á¤�¦��ÎÊ µ®��́�¨¤̧�´É�Â�n�3��¦́¤���¹��¦³¤µ��

30 �¦́¤��¦³�°��oª¥�·ªÁ� º̈°��°���exocarp� �´Ê�Á� º̈°��°���mesocarp��Á�È �Á�ºÊ°Á¥ºÉ°Á­o�Ä¥�­̧­o¤

Â��Á¤ºÉ°­»�Â¨³¤̧�ÎÊ µ¤�́°¥¼nÄ��´Ê��̧Ê ��µ¨r¤�ÎÊ µ¤�́�̧É�¨¼�Á�È ��µ¦�oµÃ�¥�´ÉªÅ�¡�ªnµ¤̧­̧�¨�̧É�·ªÁ� º̈°�

�°��3�¨´�¬�³��º°�Á¤ºÉ°�¨�·�Á�È �­̧Á�¸¥ª�³Á�¨̧É¥�Á�È �­̧­o¤Á¤ºÉ°­»���light reddish-orange��Á¦̧¥�

¨�́¬�³�̧Êªnµ�virescens Ã�¥�´ÉªÅ�¡��o°¥�ªnµÂ���̧É�2�Á¦̧¥�ªnµ�nigrescens �¨�·�¤̧­̧�Îµ��¨µ¥�¨¤̧­̧

�µ�oµ��³Á�¨̧É¥�Á�È �­̧Â��Á¤ºÉ°­»�Â¨oª��deep reddish-orange��Â���̧É�3 Á¦̧¥�ªnµ�albescens ¤̧­̧�·ª

Á� º̈°�Á¤ºÉ°­»�Á�È�­̧Á® º̈°��̧��Ã�¥�´ÉªÅ�¡��o°¥¤µ� 

 

2�� ¡�́�»r�µ r̈¤�ÎÊµ¤´� 

 

�ªµ¤®�µ�°��³¨µ�¼��ª��»¤�oª¥¥¸��¼nÁ�̧¥ª��single gene ) �ÎµÂ��¨�́¬�³�¨��fruit 

type) Å�o�3�Â�����́�̧ÊÂ�n�°°�Á�È��¦³Á£���́�n°Å��̧Ê  
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1.�Dura�¤̧�³¨µ®�µ 2-8�¤·¨ ·̈Á¤�¦�Â¨³Å¤n¤̧ª�Á­o��¦³­̧�Îµ��fiber) °¥¼n¦°��³¨µ¨�́¬�³

Å¤n¤̧Á¥ºÉ°¦°��³¨µ�¤̧�mesocarp 35-50 Á�°¦rÁ�È��r�°��¨��¦·¤µ��ÎÊµ¤�́�17-18 Á�°¦rÁ�È��r�Á�ºÊ°Ä�

Á¤¨È�Ä®�n��ª��»¤�oª¥¥�̧�n¤��DD) 

 

2.�Tenera�¤̧�³¨µ�µ���´Ê�Â�n�0.5-4�¤·¨ ·̈Á¤�¦�¤̧ª�Á­o��¦³­̧�Îµ°¥¼n¦°��³¨µ¤̧�mesocarp 

60-95 Á�°¦rÁ�È��r�°��¨��¦·¤µ��ÎÊ µ¤�́�22-24 Á�°¦rÁ�È��r�Á�ºÊ°Ä�Á¤¨È���µ��¨µ��Á�È �¨¼��­¤

¦³®ªnµ��Dura Â¨³�Pisifera �ª��»¤�oª¥¥�̧��Dd) ¤̧¨�́¬�³�̧�¹�Ä�o�¨¼�Á�È��µ¦�oµ­nª�Ä®�n 

 

3.�Pisifera��³¨µ�µ�Â¨³°µ��³Å¤n¤̧�ÈÅ�o�¤̧Á¥ºÉ°¦°��³¨µ�¤̧�mesocarp 90 Á�°¦rÁ�È��r�°�

�¨Å¤nÄ�o�¨¼�Á¡ºÉ°­�´��ÎÊ µ¤´��¤̧�o°Á­̧¥�º°��n°�°��´ªÁ¤̧¥Á�È �®¤´���abortion) �ÎµÄ®o�¨ n °¨̧�

�³¨µ¥Á¨È��Á�ºÉ°��µ��¨Å¤n¤̧�µ¦¡�́�µ��¨� ·̈��³¨µ¥�ÎÉµ¤µ��Å¤nÄ�o�¨¼�Á�È ��µ¦�oµ��µ¦�̧É¤̧�o�¡·

­·Á¢°¦µ��¦µ��Ä�­ª��µ¨r¤�ÎÊ µ¤�́¨¼��­¤Á�Á�°¦µ�̧É�¨¼�Á�È ��µ¦�oµÁ�È ��ª́Â­��ªnµÁ¤¨È�¡�́�»r

�µ¨r¤�ÎÊµ¤�́¤µ�µ�Â®¨n�� ·̈��̧É¤̧�µ¦� ·̈�¨¼��­¤�̧ÉÅ¤nÅ�o¤µ�¦�µ���n°�°��ª́Á¤̧¥¤̧�2�¨�́¬�³�º°�

female fertile Â¨³�female infertile ¤�́¡�ªnµ�o�¡·­· Á¢°¦µ�̧É¤̧�µ¦¡�́�µ�°��¨¤µ�µ��n°�°�

Â���female infertile �³¤̧�³¨µ¥ n °Â¨³¨Îµ�o�Ä®�n¤µ�­nª�¨�́¬�³� female fertile ¡�ªnµ°µ�¤̧

Á�ºÊ°Ä���µ�Á¨È��¦µ��Ä��µ��¨���»¬�µ, 2548) Â�n�³Ä�oÁ�È �¡n°¡�́�»rÄ��µ¦�­¤�´��Dura 

Á¡ºÉ°Ä®o¨¼��­¤�Tenera��ª��»¤�oª¥¥¸��o°¥� �dd) �µ��¦́Ê ��Dura �´��Tenera �´Ê���³¤̧¨´�¬�³

�¨oµ¥� ¹̈���́�Â�nÄ®o­´�Á���ªµ¤Â���nµ���́�̧ÉÁ¥ºÉ°��fiber ring) �¹É �°¥¼nª�¦°��°��³¨µÁª¨µ�nµ�¨

�µ¤�ªµ���«�́�·Í «·¨�r Â¨³��³, 2541)  

 

�µ¦µ��̧É�1 Á�¦̧¥�Á�̧¥�¨�́¬�³�°��¨�µ¨r¤�ÎÊµ¤�́ 

Â�� �ªµ¤®�µ�°��³¨µ 

�¤· ·̈Á¤�¦� 

Á­o�Ä¥­̧�ÎÊµ�µ¨¦°�

�³¨µ 

Á� º̈°��°��n°�¨ 

�Á�°¦rÁ�È��r� 

�¼¦µ ��� Å¤n¤̧ 35-60 

Á�Á�°¦µ ����� ¤̧ 60-90 

¢· ­·Á¢°¦µ �µ�¤µ�®¦º°Å¤n¤̧ Á­o�Ä¥®»o¤¦°��³¨µ

®¦º°Á�ºÊ°Ä�Á¤¨È� 

> 90 

�̧É¤µ: °¦¦́��r�Â¨³�«·¦·�¥́��2547� 
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¡�́�»r¨¼��­¤ 

¡�́�»r¨¼��­¤��hybrid variety) ®¤µ¥�¹��¨¼��­¤�´Éª�̧É�1��̧ÉÁ�·��µ��µ¦�­¤¦³®ªnµ�¡�́�»r¡n°

¡�́�»rÂ¤n�̧ÉÁ�È�­µ¥¡�́�»rÂ�o�­µ¥¡�́�»r�¡�́�»r�clone ®¦º°�¦³�µ�¦��·�°ºÉ��¨¼��­¤�´Éª�̧É�1��F1���³Â­��

¨´�¬�³�̧Á�n�­¼�­»���°��µ�¨´�¬�³�¨� ·̈�­¼�Â¨oª��o°�̧°̧�°¥nµ�®�¹É ��°�¨¼��­¤�È�º°��ªµ¤

­¤ÎÉµÁ­¤°Ä�¨�́¬�³�nµ��Ç��oµÁ�È�Á¤¨È��µ�¨¼��­¤�´Éª�̧É�1�¤µ�¨¼��n°Á�È ��´Éª�̧É�2��F2���¨� ·̈��³

¨�¨�¤µ�¨�́¬�³°ºÉ��Ç�¦ª¤�´Ê��ªµ¤­¤ÎÉµÁ­¤°�ÈÅ¤n�̧�µ¤Å��oª¥��µ¦� ·̈�¨¼��­¤¦³®ªnµ�¡�́�»r��oµ

Á º̈°�¡n°Â¤n�̧É¤̧¡ºÊ��µ�¡�́�»�¦¦¤Â���nµ���́¤µ�¤µ�­¤��́�È�³Å�ö ¼��­¤�̧É�´Éª�̧É�1�¤̧¨�́¬�³�̧�ªnµ

¡n°Â¤n¤µ����́�´Ê��µ¦� ·̈�¨¼��­¤Á�È ��µ¦�oµ�¹��o°��Îµ�µ¦�­¤¦³®ªnµ�¡�́�»r¡n°Â¨³¡�́�»rÂ¤nÄ®¤n�»�

�¦́Ê ���­»�«́�r, ������ 

 

�µ¦�¦́��¦»�¡�́�»r¨¼��­¤ 

­¤¦¦��³�µ¦�­¤�°�¡n°Â¤n�¨¼��­¤�̧É�̧�o°�¤̧�ªµ¤­¤�»¨�°�¥¸��¨�ª�Â¨³Å¤nÁ�È �

�¨�ª��¹É ��¦µ�Å�o�oª¥�µ¦��­°�­¤¦¦��³�µ¦�­¤�°�¡n°Â¤nÂ¨³Ä�o�nµ­¤¦¦��³�µ¦�­¤Á�È�

��́�̧�̧Êª�́�»��nµ�°�¡n°Â¤nÃ�¥�¦�Ã�¥¡·�µ¦�µ�µ��¼n�­¤�nµ�Ç�̧ÉÁ�̧É¥ª�o°���́Â�n¨³­µ¥¡�́�»r�nµ�̧ÉÅ�o

Á�È ��nµ­¤¦¦��³�µ¦�­¤�´ÉªÅ���General combining ability, GCA) �°�Â�n¨³­µ¥¡�́�»rÂ�n�oµ®µ�

¡·�µ¦�µ�µ�Â�n¨³�¼n�µ¦�­¤�nµ�̧ÉÅ�o­¤¦¦��³�µ¦�­¤Á�¡µ³��Specific combining ability, SCA) 

�°��¼n�­¤�´Ê�Ç�­µ¥¡�́�»r�̧ÉÄ®o�GCA ­¼��nµ�³Á�È ��¨¤µ�µ�­µ¥¡�́�»r�´Ê�Ç¤̧¥¸��̧É�̧�Îµ�ª�¤µ��̧É

Â­��°°�Ä��¨�ª�­³­¤­¼��­nª�­µ¥¡�́�»r�̧ÉÄ®o�nµ�SCA ­¼��Â­��ªnµ��¨� ·̈��°��¼n�­¤�̧É�̧¤µ�µ�

��·­´¤¡�́�rÁ�¡µ³�°�¥¸��nµ�°�»�¦¤��non y allelic interaction) Á�È �­nª�Ä®�nÄ��¦¼�Â���°��µ¦

Á�oµÁ­¦·¤�¹É���́Â¨³��́��complementary effect) �µ¨r¤�ÎÊµ¤�́�¼¦nµ��dura) (Sh+Sh+) ¤̧�³¨µ��endocarp) 

®�µÂ�n¤̧Á�ºÊ°��mesocarp) �µ��Â¨³¤̧Á�°¦r Á�È��r�ÎÊ µ¤´��ÎÉµ�Ä���³�̧É�µ¨r¤�pisifera (Sh-Sh-) Å¤n¤̧

�³¨µ��shell-less) Â¨³�°��ª́Á¤̧¥Á�È �®¤�́Â�n�µ¨r¤�ÎÊ µ¤�́�tenera (Sh+Sh-) ¤̧�³¨µ�µ�Â­��Ä®oÁ®È�

ªnµ�Sh+ Â¨³�Sh-) �¹É ��ª��»¤�ªµ¤®�µ�°��³¨µÂ­��°°�Ä�¨�́¬�³¥¸��n¤¦nª¤��co-dominance) 

Â�n­n��¨Ä®o�¨�µ¨r¤¤̧Á�ºÊ°��mesocarp) ®�µÂ¨³¤̧Á�°¦rÁ�È��r�ÎÊ µ¤�́­¼���́Á�È �¨�́¬�³�n¤Á�·�Á�̧¥¤�

��§¬�µ, ����� 

 

Ä��¦³Á�«Å�¥¤̧�µ¦�¦́��¦»�¡�́�»rÂ¨³� ·̈�Á¤¨È�¡�́�»r¨¼��­¤Á�Á�°¦µÄ�®¨µ¥®�nª¥�µ�

�´Ê��µ�®�nª¥�µ�£µ�¦́���º°�¦¤ª·�µ�µ¦Á�¬�¦�¤®µª·�¥µ¨¥́­��¨µ��¦·��¦r�Â¨³®�nª¥�µ�Á°����

�º°��¦·¬�́¥¼�·ªµ�·��ÎÊ µ¤�́�µ¨r¤�Îµ��́��¤®µ�����¦·¬�́Ã�¨�rÁ�o�°°¥¨r�µ¨r¤�Îµ��́��¦·¬�́�̧¡¸Å°°³

Ã�¦Á���Îµ��́��¦·¬�́­¥µ¤Á° ·̈��µ¨r¤�Îµ��́��¦·¬�́�Á�µ�¦��r�°°¥¨r�µ¨r¤�Îµ��́��¦·¬�́°¼�·¡´��»r¡º�
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�Îµ��́�Â¨³�¦·¬�́°µ¦r��Á�¬�¦¡�́�µ�Îµ��́�Ã�¥¨¼��­¤Á�Á�°¦µ�µ�Â®¨n��nµ��Ç�¤̧¨�́¬�³Â���nµ�

�´��µ¤Á�ºÊ°¡�́�»�¦¦¤�̧ÉÄ�oÄ��µ¦�¦́��¦»�¡�́�»r�Â¨³­Îµ®¦́��µ¦��¨°��̧Ê ¤̧�µ¦Á�È��o°¤¼¨�µ¦

Á�¦·�Á�·�Ã��°��µ¨r¤�ÎÊµ¤�́¡�́�»r�̧ÉÁ�È�¡�́�»r�µ¦�oµÄ��́��»��́��Îµ�ª��Š�¡�́�»r�¤̧¦µ¥¨³Á°̧¥���́�̧Ê  

 

¡�́�»r�°��¦¤ª·�µ�µ¦Á�¬�¦Á¦·É¤�ÎµÁ�·��µ�Ä��̧�2530 Ã�¥�µ¦­��́­�»��°��UNDP/FAO 

��́�ºÊ°Á�ºÊ°�¡�́�»�¦¦¤�µ��¦·¬�́�ASD �¦³Á�«�°­�µ¦·�oµ��¹É �Á�È�Á�ºÊ°¡�́�»�¦¦¤�̧É¦ª�¦ª¤�µ�Â®¨n�

�nµ�Ç��´Ê�Ä��ª̧�Á°Á�̧¥�°Á¤¦·�µ�Â¨³Â°¢¦·�µ�Ä�oª·�̧�µ¦�¦́��¦»�¡�́�»r�oª¥�µ¦��́Á º̈°�Â��ª��¦­¨�́�

�reciprocal recurrent selection) � ·̈��µ¨r¤�ÎÊ µ¤�́¡�́�»r¨¼��­¤Á�Á�°¦µÅ�o�6 ¡�́�»r��º°�¡�́�»r­»¦µ¬�¦r

�µ�̧�1-6 (°¤¦¦́��r�Â¨³�«·¦·�¥́, 2547) Â�n�Îµ¤µÄ�oÄ��µ¦Á�È��o°¤¼¨�µ¦�¨¼���­°��Îµ�ª��´Ê�®¤��

5 ¡�́�»r��º°�¡�́�»r­»¦µ¬�¦r�µ�̧�2 ¡�́�»r­»¦µ¬�¦r�µ�̧�3 ¡�́�»r­»¦µ¬�¦r�µ�̧�4 ¡�́�»r­»¦µ¬�¦r�µ�̧�5 ¡�́�»r

­»¦µ¬�¦r�µ�̧�6 

 

1). ¡�́�»r­»¦µ¬�¦r�µ�̧�2 

�µ¨r¤�ÎÊµ¤�́¨¼��­¤­»¦µ¬�¦r�µ�̧�2�®¦º°�¨¼��­¤®¤µ¥Á¨��37 (Deli x La Me) ¦®­́¡�́�»rÁ�·¤�

IRH618:158T x C2120:184D ¤̧�¦³ª�́·�°�­µ¥¡�́�»r¡n°�º°®¤µ¥Á¨��106 (IRH618:158T �¨»n¤�Lame 

T) ­µ¥¡�́�»rÂ¤n�º°�¡�́�»r®¤µ¥Á¨��67 (C2120:184D �¨»n¤�Deli Dura) ��́Á º̈°�Å�o�µ��µ¦��­°�

�¼n�­¤�̧É«¼�¥rª·�¥́¡º�­ª�­»¦µ¬�¦r�µ�̧�¦³®ªnµ��̧�¡�«��2532-2540�¦nª¤�´��¼n�­¤®¤µ¥Á¨��nµ�Ç�

�Îµ�ª��18��¼n�­¤�Ã�¥¤̧¡�́�»r¤µ�¦�µ��°��¦·¬�́�ASD ®¤µ¥Á¨��142 (standard cross) Á�È �¡�́�»r

Á�¦̧¥�Á�̧¥��¨�́¬�³�¦³�Îµ¡�́�»r��º°�¨�́¬�³�¦�¡»n¤��́°¥¼nÄ��¨»n¤�̧É¤̧�¦�¡»n¤��µ��µ��¨µ����µ�

Ä��Îµ¤»¤��́¨Îµ�o�¤µ��ªnµ�45�°�«µÂ�n�o°¥�ªnµ�90�°�«µ��¨�́¬�³�¦· Áª�Â���µ�Ä��¤̧­̧Á® º̈°�°¤

Á�¸¥ª�Â¨³¤̧Å���wax) �̧É�¦· Áª�Â���µ�Ä��µ��¨µ��Ä�¤̧��µ��µ��¨µ���ªµ¤­¼���́°¥¼nÄ��¨»n¤�̧É¤̧

�ªµ¤­¼��°�¨Îµ�o��n°��oµ�Á�̧Ê ¥�Á¤ºÉ°Á�¦̧¥�Á�̧¥���́¨¼��­¤�Deli x AVROS �ªµ¤¥µª�µ�Ä��µ�

�¨µ��Ã�¥�µ�Ä��̧É�1�¤̧�ªµ¤¥µª�2.7�Á¤�¦�Á¤ºÉ°°µ¥»�3��̧��ªµ¤¥µª�µ�Ä��4.3�Á¤�¦�Á¤ºÉ°°µ¥»�5 �̧�Â¨³�

5.7 Á¤�¦Á¤ºÉ°°µ¥»�9 �̧�¡ºÊ��̧É®�oµ��́Â���µ��¤̧��µ��10.8, 16.9 Â¨³�27.9 �µ¦µ�Á���·Á¤�¦�Á¤ºÉ°°µ¥»�3 

�̧�5 �̧�Â¨³�9 �̧��µ¤¨Îµ��́�Â¨³¡ºÊ��̧É�µ�Ä���ª�́�µ��µ�Ä��̧É�1) �¦³¤µ��3.2 �µ¦µ�Á¤�¦�Á¤ºÉ°°µ¥»�3 

�̧�4.8 �µ¦µ�Á¤�¦�Á¤ºÉ°°µ¥»�5 �̧�Â¨³�8.7 �µ¦µ�Á¤�¦Á¤ºÉ°°µ¥»�9 �̧�¨�́¬�Á�n���º°�Ä®o�¨� ·̈��³¨µ¥­�

Á�¨̧É¥�3,254 �·Ã¨�¦́¤�n°Å¦n ��n°�̧�­¼��ªnµ¡�́�»r¤µ�¦�µ��33 Á�°¦rÁ�È��r�Â¨³­¼��ªnµ¡�́�»r­»¦µ¬�¦r�µ�̧�

17 Á�°¦rÁ�È��r���Â¨o�Ä®o�¨� ·̈��³¨µ¥­��n°��oµ�­¤ÎÉµÁ­¤°Â¤oªnµ­£µ¡Âª�¨o°¤Å¤nÁ®¤µ³­¤�Â¨³

¤̧¨�́¬�³�o�Á�̧Ê ¥�ªnµ¡�́�»r¤µ�¦�µ�Â¨³¡�́�»r�µ¨r¤�ÎÊ µ¤´�¨¼��­¤­»¦µ¬�¦r�µ�̧�1�¤̧�o°�Îµ�´���º°�

Ä��nª�®¨´��µ��¨¼��¹�°µ¥»�2 �̧ �°µ�¡�°µ�µ¦�µ�Ä��·���Crown disease) �¦³¤µ��10-30 
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Á�°¦rÁ�È��r�°��¦³�µ�¦�Â�n®¨�́�µ��´Ê�°µ�µ¦�̧Ê�³®µ¥Á�È����·Å¤n¤̧��¨�¦³���n°�µ¦Á�¦·�Á�·�Ã�

Â¨³�µ¦Ä®o�¨� ·̈���°¤¦¦́��r�Â¨³�«·¦·�¥́, 2547) 

 

�).�¡�́�»r­»¦µ¬�¦r�µ�̧�3 

�µ¨r¤�ÎÊ µ¤�́¨¼��­¤­»¦µ¬�¦r�µ�̧�3 Á�È �¨¼��­¤¦³®ªnµ��¡�́�»r¡n°�DAM 585:343T �¨»n¤�

DAMIT ®¦º°¡�́�»r®¤µ¥Á¨��116 ��́¡�́�»rÂ¤n�HC133:1288D �¨»n¤�Deli Dura ®¦º°¡�́�»r®¤µ¥Á¨��64 

Ã�¥�¦·¬�́�ASD �¦³Á�«�°­�µ¦·�µ��ª¸�°Á¤¦·�µ�¨µ��Â¨³­n�Á¤¨È��°�¤µÁ¡ºÉ°�¨¼���­°�Â¨³

��́Á º̈°�¡�́�»r�̧É«¼�¥rª·�¥́¡º�­ª�­»¦µ¬�¦r�µ�̧��µ¤Ã�¦��µ¦ª·�¥́Â¨³¡�́�µ�µ¨r¤�ÎÊµ¤�́Â®n��¦³Á�«

Å�¥��´Ê�Â�n�̧�¡�«�2532 �¹��̧�¡�«�2542 ��́Á º̈°��¼n�­¤�̧ÉÄ®o�¨� ·̈�­¼�¨�́¬�³�´ÉªÅ��¨Îµ�o��´Ê��¦��

¨�́¬�³Á�È �Ä��¦³�°��Â���¨µ�Ä�­̧Á�¸¥ªÁ�o¤�¤̧Å���wax)��³¨µ¥¤̧�¨µ¥Â®¨¤��ÎÊ µ®�´��³¨µ¥

�µ��¨µ�Á�¨̧É¥�14 �·Ã¨�¦́¤�n°�³¨µ¥�¤̧�°�Á¡«�¼ oÂ¨³Á¡«Á¤̧¥°¥¼nÄ��o�Á�̧¥ª��́�Â�nÂ¥���́°¥¼n��¨³

�n°��¨¥µª¦̧�Á¤ºÉ°­»�Á�È �­̧Â��­o¤�Á¤¨È�¤̧��µ��µ��¨µ��¨�́¬�³Á�n���µ¨r¤�ÎÊ µ¤�́¨¼��­¤­»¦µ¬�¦r

�µ�̧�3 Ä®o�ÎÊ µ¤�́�·��n°�³¨µ¥Á�¨̧É¥�27 Á�°¦rÁ�È��r�­¼��ªnµ¡�́�»r¤µ�¦�µ��¹É �Ä®oÁ�°¦rÁ�È��r�ÎÊ µ¤�́�·�

�n°�³¨µ¥�26 Á�°¦rÁ�È��r��¨� ·̈��ÎÊ µ¤�́�·�Á�¨̧É¥�4 �̧�760 �·Ã¨�¦́¤�n°Å¦n�n°�̧�­¼��ªnµ¡�́�»r¤µ�¦¼�µ��

11.7 Á�°¦rÁ�È��r��¨� ·̈��³¨µ¥­�Á�¨̧É¥�4 �̧�2,813 �·Ã¨�¦́¤�n°Å¦n�n°�̧�­¼��ªnµ¡�́�»r¤µ�¦�µ��10 

Á�°¦r Á�È��r�Ä�­£µ¡Âª�¨o°¤Á®¤µ³­¤��¨� ·̈��³¨µ¥­�Á�¨̧É¥�3,625 �·Ã¨�¦́¤�n°Å¦n�n°�̧�Ä�

­£µ¡Âª�¨o°¤Å¤nÁ®¤µ³­¤Ä®o�¨� ·̈�Á�¨̧É¥�2,357 �·Ã¨�¦́¤�n°Å¦n�n°�̧ �°¤¦¦́��r�Â¨³�«·¦·�¥́, 2547) 

 

3).�¡�́�»r­»¦µ¬�¦r�µ�̧�4 

Á�È��µ¨r¤�ÎÊµ¤�́�¼n�­¤®¤µ¥Á¨��48 �̧ÉÅ�o�µ��µ¦�­¤�oµ¤¦³®ªnµ�­µ¥¡�́�»r¡n°Á�Á�°¦µ� / ¢·

­· Á¢°¦µ�CAM237:666T (Ekona T) Â¨³­µ¥¡�́�»rÂ¤n�¼¦µ�DAM563:391D (Deli Dura) �̧É«¼�¥rª·�´¥

�µ¨r¤�ÎÊµ¤�́­»¦µ¬�¦r�µ�̧�Ã�¥�Îµ�µ¦��́Á º̈°�Â¨³�¦³Á¤·�¡�́�»r�µ¤�´Ê��°��µ¦�¦́��¦»�¡�́�»r��´Ê�Â�n

�̧�¡�«� 2531-2544�¦ª¤¦³¥³Áª¨µ�µ¦ª·�¥́�14 �̧�¨�́¬�³�´ÉªÅ��¤̧�¦�¡»n¤��µ��µ��¨µ���ªµ¤­¼�

�°�¨Îµ�o��43.7 Â¨³�250 Á���Á¤�¦�Á¤ºÉ°�µ¨r¤�ÎÊµ¤�́¤̧°µ¥»�5 �̧�Â¨³�9 �̧��µ¤¨Îµ��́°µ¥»�µ¦°°��°�

�¦³¤µ��18 Á�º°��®¨�́�µ��¨¼� °µ¥»�µ¦Á�È�Á�̧É¥ª®¨�́�µ��­¤Á�­¦�¦³¤µ��5-6 Á�º°���³¨µ¥�³

­»�­µ¤µ¦�Á�È�Á�̧É¥ªÅ�o�Ã�¥�³¨µ¥¤̧��ÎÊ µ®�´��³¨µ¥Á�¨̧É¥�17.4 �·Ã¨�¦́¤�n°�³¨µ¥Á¤ºÉ°°µ¥»�9 �̧�¤̧

�oµ��³¨µ¥¥µª��¨��µ��¨µ��¤̧¦¼�¦nµ��n°��oµ�¥µª��³¨µ¥�·��¨¤̧­̧�Îµ�Á¤ºÉ°­»�¤̧­̧Â��­o¤�¤̧�³¨µ

�µ��7.47 Á�°¦rÁ�È��r�Á�ºÊ°Ä�®�µ�8.53 Á�°¦rÁ�È��r��°¤¦¦́��r�Â¨³�«·¦·�¥́, 2547) 

 

�). ¡�́�»r­»¦µ¬�¦r�µ�̧�5 
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�µ¨r¤�ÎÊµ¤�́¨¼��­¤­»¦µ¬�¦r�µ�̧�5�®¦º°�¨¼��­¤®¤µ¥Á¨��20��̧ÉÅ�o�µ��µ¦�­¤�oµ¤¦³®ªnµ�

­µ¥¡�́�»r�¡n°Á�Á�°¦µ�¢· ­· Á¢°¦µ�IRH ��������T (Nigeria) Â¨³­µ¥¡�́�»rÂ¤n�¼¦µ�HC ��������D �̧É

«¼�¥rª·�¥́�µ¨r¤�ÎÊ µ¤�́­»¦µ¬�¦r�µ�̧��Îµ�µ¦��́Á º̈°�Â¨³�¦³Á¤·�¡�́�»r�µ¤�´Ê��°��µ¦�¦́��¦»�¡�́�»r

�´Ê�Â�n�̧�¡�«� 2532-2543 ¦ª¤¦³¥³Áª¨µ�µ¦ª·�¥́�12��̧�¨�́¬�³�¦³�Îµ¡�́�»r��º°�Á�È �¡�́�»r¨¼��­¤Á�

Á�°¦µ°¥¼nÄ��¨»n¤¨¼��­¤�Deli X Nigeria ¤̧�¦�¡»n¤��µ��µ��¨µ�¦¼�¦nµ��³¨µ¥¤̧¨�́¬�³�n°��oµ�

�¨¤�Á¤ºÉ°°µ¥»�ÎÊ µ®�´��³¨µ¥�µ��¨µ�Á�¨̧É¥ 14.6��·Ã¨�¦́¤�n°�³¨µ¥�Ä�Á�È �Ä��¦³�°�¦¼������

¨�́¬�³Á�n���º°��¨� ·̈��³¨µ¥­�Á�¨̧É¥ 2,839��·Ã¨�¦́¤�n°Å¦n�n°�̧��®¦º°�124.5��·Ã¨�¦́¤�n°�o��n°�̧��

­¼��ªnµ¡�́�»r¤µ�¦�µ��142��¦³¤µ��8.7�Á�°¦rÁ�È��r��¹É �Ä®o�¨� ·̈��³¨µ¥­�Á�¨̧É¥�2,613 �·Ã¨�¦́¤�n°

Å¦n�n°�̧��®¦º°�114.6��·Ã¨�¦́¤�n°�o��n°�̧��¨�́¬�³�o�­¼��µ��¨µ�Ã�¥Á¤ºÉ°�°µ¥»�9��̧¤̧�ªµ¤­¼��266�

Á���·Á¤�¦��¹É ��³Á�̧Ê ¥�ªnµ¡�́�»r¤µ�¦�µ��142��̧É¤̧�ªµ¤­¼��308�Á���·Á¤�¦�¤̧�o°�Îµ�´���º°�°µ�¡�

°µ�µ¦�µ�Ä��·��¹É �Á�È �¨�́¬�³�·����·�µ�¡�́�»�¦¦¤Ä��nª�°µ¥»�1-3��̧�®¨�́�µ��´Ê�°µ�µ¦�³Á�È �

���·�Â¨³¡ºÊ��̧ÉÂ�³�Îµ��º°��ª¦�¨¼�Ä�¡ºÊ��̧É�̧ÉÁ®¤µ³­¤­Îµ®¦́��¨¼��µ¨r¤�ÎÊ µ¤�́�µ¤�¨�µ¦«¹�¬µ

ª·Á�¦µ³®r¡ºÊ��̧É�¨¼��µ¨r¤�ÎÊµ¤�́�°��¦¤ª·�µ�µ¦Á�¬�¦���¦¤ª·�µ�µ¦Á�¬�¦,�¤������� 

 

�).�¡�́�»r­»¦µ¬�¦r�µ�̧�6 

�µ¨r¤�ÎÊ µ¤�́¡�́�»r­»¦µ¬�¦r�µ�̧�6�¨�́¬�³�¦³�Îµ¡�́�»r�º°�Á�È ��µ¨r¤�ÎÊ µ¤�́¡�́�»r¨¼��­¤Á�

Á�°¦µ°¥¼nÄ��¨»n¤ Deli x DAMI �¨� ·̈�Á�¨̧É¥�3.26���́�n°Å¦n�n°�̧��ÎÊ µ¤�́�n°�³¨µ¥�27Á�°¦r Á�È��r�

¨�́¬�³�³¨µ¥Ä®�n��ÎÊ µ®��́�³¨µ¥­¼��ªnµ�15��·Ã¨�¦́¤��¨�·��³¤̧­̧�Îµ��¨­»��³¤̧­̧­o¤Â���¤̧�³¨µ

�µ��Á�ºÊ°�oµ�Ä�®�µ�µ��¨µ����¦¤ª·�µ�µ¦Á�¬�¦,�¤������ 

 

¡�́�»r�µ¦�oµ�°�®�nª¥�µ�Á°����̧É�Îµ¤µÄ�oÄ��µ¦Á�È��o°¤¼¨�µ¦Á�¦·�Á�·�Ã���Îµ�ª�

�´Ê�®¤��3 ¡�́�»r 

 

6���¡�́�»r�̧¡¸Ã�¨�rÁ�o��rÁ�Á�°¦nµ 

Á¦·É ¤Ã�¦��µ¦�¦́��¦»�¡�́�»rÃ�¥�µ¦�ÎµÁ�oµÁ�ºÊ°¡�́�»�¦¦¤�̧É¤̧¨�́¬�³�o�Á�̧Ê ¥�̧ÉÅ�o�µ��µ¦

Á¡µ³Á¨̧Ê¥�Á�ºÊ°Á¥ºÉ°�µ��¦³Á�«¤µÁ¨Á�̧¥�¨¼���­°�Ä��̧�¡�«��2535 Ã�¥��¦��Á°��� ·̈É¤«¦̧ª·Å¨�¤̧Á�ºÊ°

¡�́�»�¦¦¤�°�­µ¥¡�́�»rÂ¤n�¼¦µÅ�o¤µ�µ��µ�¡�́�»�¦¦¤�°��Ulu Remis deli dura Â¨³�Banting deli 

dura ­µ¥¡�́�»r¡·­·Á¢°¦µÅ�o¤µ�µ��µ�¡�́�»�¦¦¤�°��SP 540 pisifera Â¨³�Dumpy pisifera ¨�́¬�³

�¦³�Îµ¡�́�»r��º°�¨Îµ�o��´Ê��¦�¤̧�µ¦Á�¦·�Á�·�Ã�Ã�¥�µ¥°�°¥nµ�Á�̧¥ª¤̧�ªµ¤­¼��µ��¨µ��ªµ¤­¼�

Á�¨̧É¥�n°�̧�o°¥�ªnµ�55 Á���·Á¤�¦��¦�¡»n¤Â���Spreading Â���µ�Ä��´Ê��¦�Á°̧¥��Îµ¤»¤�´�¨Îµ�o��
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­nª��¨µ¥�µ�Ä�Ã�o�¨��·���ªµ¤­¼��°�¨Îµ�o�ª�́­nª�­¼��µ�¡ºÊ��·��¹��µ��µ�Ä��̧É�41 Á¤ºÉ°¤̧°µ¥»�6 

�̧�¤̧�ªµ¤­¼�Á�¨̧É¥�̧¨³�44.12 Á���·Á¤�¦��µ�Ä�Á�¦·�Á�·�Ã�Á�È �Á�¨̧¥ª¦°�¨Îµ�o�¦°�¨³�8 �µ�Ä��

�¦·¤µ��µ¦­¦oµ��µ�Ä��³Â���nµ���́�µ¤�nª�°µ¥»�°µ¥»�3-4 �̧�¤̧�¦·¤µ��µ¦­¦oµ��µ�Ä��30-40 �µ�

Ä��n°�̧�°µ¥»�5-8 �̧�¤̧�¦·¤µ��µ¦­¦oµ��µ�Ä��24-30 �µ�Ä��n°�̧�°µ¥»�9-12 �̧�¤̧�¦·¤µ��µ¦­¦oµ��µ�

Ä��Á�¨̧É¥�24 �µ�Ä��n°�̧��µ�Ä�¤̧¨�́¬�³Â�n°°��Ä�¥n°¥�·���́Â���µ�Ä�Â��������Pinnate) 

�ªµ¤¥µª�°��µ�Ä�ª�́Á¤ºÉ°°µ¥»�5 �̧�¤̧�ªµ¤¥µª�µ�Ä�Á�¨̧É¥�4.5 Á¤�¦��ªµ¤¥µªÄ�¥n°¥Á�¨̧É¥�86.23 

Á���·Á¤�¦Â¨³¤̧�ªµ¤�ªoµ��°�Ä�¥n°¥Á�¨̧É¥�4.74 Á���·Á¤�¦�Ä®o�¨� ·̈�Á¦ÈªÁ¤ºÉ°¤̧°µ¥»�24 Á�º°��

�¦·¤µ��³¨µ¥�µ¨r¤�n°�o�¤µ��15-20 �³¨µ¥Â¨³�¤̧�ÎÊ µ®��́�15-25 �·Ã¨�¦́¤�n°�³¨µ¥��¨� ·̈��°�

�³¨µ¥�µ¨r¤­��4.5-5 ��́�n°Å¦n�Ã�¥Á�¨̧É¥Ä�­£µ¡£¼¤·°µ�µ«Á®¤µ³­¤�̧É¤̧�nª�§�¼Â¨o��µ��60-90 ª�́�

¨�́¬�³Á�n���º°�°µ¥»�ªµ¤­»��°��³¨µ¥�µ¨r¤Á�¨̧É¥�165-180 ª�́�¹É��µ��ªnµ�nµÁ�¨̧É¥���·�̧É�150-160 

ª�́��¨�µ¨r¤�ÎÊµ¤�́¤̧�µ¦�³¨°�µ¦®¨»�¦nª��µ��³¨µ¥�µ¨r¤Â¨³¤̧�ªµ¤­»�­¤ÎÉµÁ­¤°�´Ê��³¨µ¥�¤̧�¨

�ÎµÄ®o¤̧�µ¦­¦oµ��¦·¤µ��ÎÊ µ¤�́�n°�³¨µ¥�µ¨r¤­¼��26-30 Á�°¦rÁ�È��r�¤̧®�µ¤���³¨µ¥�µ¨r¤­´Ê��

��¦¤ª·�µ�µ¦Á�¬�¦, ¤������ 

 

�).�¡�́�»r¥¼�·ªµ�·� 

¡�́�»r¨¼��­¤¥¼�·ªµ�·�Á�·��µ��(Á�¨̧É��¼¦nµ�x ¥�́�¤́�̧) Ã�¥�µ��¦·¬�́Å�o¦́�­µ¥¡�́�»rÂ¤nÁ�¨̧É��¼

¦nµ�(Deli Dura)��µ��¦³Á�«¤µÁ¨Á�̧¥�´Ê�Â�n�̧�2513��Îµ�µ¦��́Á º̈°�Â¨³�¦́��¦»�¡�́�»rÁ�È �­µ¥¡�́�»r

Ä®¤nÅ�oÄ��̧�2533��¹��2543��¦·¬�́Å�o¦́�­µ¥¡�́�»r�nµ�ÇÁ¡·É¤�¹Ê �°̧��£µ¥Ä�oÃ�¦��µ¦¦nª¤¤º°�µ¦

�¦́��¦»�¡�́�»r�(Combined Breeding Program, CBP) ¦³®ªnµ��¨»n¤¥¼�· ·̈Áª°¦r�Â¨³�¨»n¤Â°¦·­´�Â°��r

�¦°­¢· ¨�r�­µ¥¡�́�»r�̧ÉÅ�o¦́�Á¡·É¤Á�·¤¤µ�µ�Ã�¦��µ¦�¦́��¦»�¡�́�»r�°��·��µ�¥�́�¤́�̧�Ä�­µ�µ¦�¦́�

�¦³�µ�·�Å�¥�°�Ã� Ã¨Á��Ã�Â�Á¤°¦¼��Â¨³Â�¤̧�Ä��µ�́ª�·ª�·�̧�Ã�¦��µ¦�̧Ê�ÎµÄ®o¥¼�·ªµ�·�Å�o¦́�

­µ¥¡�́�»r¡n°¥�́�¤́�̧�¢· ­·Á¢°¦nµ�®¨µ¥��·���̧É¤̧�ºÉ°Á­̧¥��Îµ�ª�¤µ��­µ¥¡�́�»r¡n°¥�́�̧¤�̧Å�o�Îµ¤µ�¨¼�

��­°�Â¨³��́Á º̈°�Á¡·É¤Á�·¤�Ä�Â�¨��¨¼���­°�¨¼��­¤�nµ�Ç�°�¥¼�·ªµ�·��¡�́�»r�µ¨r¤¨¼��­¤¥¼�·

ªµ�·��DxP Ä®o�¨� ·̈�­¼ ��´Ê ��ÎÊ µ®�´��³¨µ¥Â¨³�¦· ¤µ��ÎÊ µ¤´���´�Á º̈°��µ�Â�¨���­°��̧É

�ÎµÁ�·��µ¦�n°Á�ºÉ°�Á¡·É¤�¹Ê��»��̧����¹��́��»��́¤̧Â�¨���­°�Á�¦̧¥�Á�̧¥�¨¼��­¤�nµ��Ç��Îµ�ª�¤µ��

¨¼��­¤�»�Ä®¤n®¦º°�̧ÉÄ®o�¨� ·̈�­¼�­»��³Ä�o� ·̈�Á�È �Á¤¨È�¡�́�»r¥¼�·ªµ�·��Ä�Â�¨���­°��°�¥¼�·ªµ

�·�¤̧°�́¦µ�µ¦�µ��ÎÊ µÄ��·��Á�¨̧É¥�¦³¤µ��210�¤·¨ ·̈Á¤�¦�n°�̧�­£µ¡Âª�¨o°¤Á�n��̧Ê ¡�́�»r�µ¨r¤

¨¼��­¤¥¼�·ªµ�·�Ä®o�¨� ·̈��̧Â¨³­¼��ªnµ¡�́�»r�µ¨r¤¨¼��­¤�̧É�ÎµÁ�oµ�µ��nµ��¦³Á�«�Á¤ºÉ°¤̧�µ¦Ä®o�ÎÊ µ

Á¡ºÉ°¨��¨�¦³���µ��ªµ¤Â®o�Â¨o��¡�́�»r�µ¨r¤¥¼�·ªµ�·�­µ¤µ¦�Ä®o�¨� ·̈�Â¨³�¦·¤µ��ÎÊ µ¤�́­¼��̧

��́Á�̧¥¤��́¤µ�¦�µ�Ã¨��(�¦·¬�́�¥¼�·ªµ�·��µ¨r¤�ÎÊµ¤�́��Îµ��́, 2562) 
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8���¡�́�»r°¼�· 

Á¦·É¤Ã�¦��µ¦�¦́��¦»�¡�́�»rÄ��̧�¡�«��2528 Ã�¥�µ¦¦nª¤¤º°¦³®ªnµ���́ª·�µ�µ¦�µ¨r¤�ÎÊ µ¤�́

�µ��¦³Á�«¤µÁ¨Á�̧¥��́�»��·��·�¦́��Á¡¸¥¦�¥́�Â¨³�¦�°»�¥́��µ¦�«¦̧��¹É�Á�È��¼ oÁ�̧É¥ª�µ��oµ��¨oª¥Å¤o

Â¨³�µ¦Á¡µ³Á�ºÊ°Á¥ºÉ°�°��¦³Á�«Å�¥�Á¡ºÉ°¦nª¤¤º°��́�ÎµÃ�¦��µ¦� ·̈�Á¤¨È�¡�́�»r�µ¨r¤�ÎÊ µ¤�́¡�́�»r�̧

Å�o�ÎµÁ¤¨È�¡n°¡�́�»r �Â¨³Â¤n¡�́�»rÁ�oµ¤µ�¨¼���Á�µ³Â®n�®�¹É �Ä�°nµ�Á�È��ÎÊ µÁ�ºÉ°�ª�·¦µ¨��¦�r�

��́®ª�́�µ����»¦̧�Ã�¥¤̧­µ¥¡�́�»r¡n°¡·�·Á¢°¦µ�3 �¼n�­¤��Îµ�ª��250 �o��Â¨³­µ¥¡�́�»rÂ¤nÁ�¨̧�¼¦µ�7 

�¼n�­¤��Îµ�ª��2,000 �o���Îµ�µ¦�­¤Á�­¦Â¨³�� ·̈�Á¤¨È�¡�́�»r�µ¨r¤�ÎÊ µ¤�́¨¼��­¤�D x P ¦»n�Â¦�

�Îµ�ª��175 �o���ÎµÅ���¨°��¨¼��̧É° ÎµÁ£°�¨µ¥¡¦³¥µ���́®ª�́�¦³�̧É�Á¦·É ¤Ä®o�¨� ·̈�Á¤ºÉ°°µ¥»�24 

Á�º°��¤̧¨�́¬�³�µ¦Á�¦·�Á�·�Ã�Â¨³Ä®o�¨� ·̈�Á�È ��̧É¡°Ä��¨�́¬�³�¦³�Îµ¡�́�»r��º°��µ�Ä���µ�

�µ��¨µ�Ã�o�Á¨È��o°¥�ÎµÄ®o�µ�Ä��̧É°¥¼n�oµ�¨nµ�Å¤n��́�o°���́�Å�o¦́�Â­�Â���´Éª�¹��»�Ä�Ã���µ�

Ä�°¥¼n�·��·���́�ÎµÄ®o�o�­¼��oµ­̧�°��µ�Ä�Á�¸¥ª°¤Á® º̈°���³¨µ¥¤̧�ÎÊµ®��́�¦³¤µ��20 �·Ã¨�¦́¤��¨

¥µª�Á¤¨È�Á¨È���³¨µ�µ��¨�́¬�³��́�¨nµª¤µ�´Ê�®¤�¤̧�ªµ¤­¤ÎÉµÁ­¤°�°�¨�́¬�³�¦³�Îµ¡�́�»r­¼�¤µ��

­µ¤µ¦�Á�È�Á�̧É¥ª�¨� ·̈�Å�o 22-25 �̧��°¼�·¡�́�»r¡º�, ¤������ 

 

3�� �́��´¥�̧É¤¸�¨�n°�µ¦Á�¦·�Á�·�Â¨³�µ¦Ä®o�¨�¨·��°��µ r̈¤�ÎÊµ¤´� 

 

�µ¨r¤�ÎÊ µ¤�́Á�È �¡º�¥º��o��Ä®o�¨� ·̈��ÎÊ µ¤�́­¼��¤̧�µ¦Á�¦·�Á�·�Ã�Á¦Èª�Â¨³¤̧°µ¥»�µ¦Ä®o�¨

� ·̈��̧É¥µª�µ�Á¤ºÉ°Á�̧¥���́¡º��ÎÊµ¤�́��·�°ºÉ���´Ê��̧Ê�µ¦�³Ä®o�µ¨r¤�ÎÊµ¤�́¤̧�µ¦Á�¦·�Á�·�Ã�Â¨³Ä®o�¨

� ·̈��µ¤«�́¥£µ¡��ª¦�¨¼�Ä�­£µ¡¡ºÊ��̧ÉÂ¨³­£µ¡Âª�¨o°¤�̧ÉÁ®¤µ³­¤��́�̧Ê  

 

3.1 ­£µ¡¼¤·°µ�µ« 

 

3.1.1��¦·¤µ�Â¨³�µ¦�¦³�µ¥�ª́�°� � �¦·¤µ��ÎÊ µ �Â¨³�µ¦�¦³�µ¥�ª́�°� �¤̧

�ªµ¤­´¤¡�́�r��́�ªµ¤�ºÊ�Ä��·�Â¨³°µ�µ«�Á�È ��́��¥́�̧É¤̧°·��·¡¨�n°�¨� ·̈��µ¨r¤�ÎÊ µ¤�́¤µ��̧É­»��

�¦·¤µ��ÎÊ µ ��̧ÉÁ®¤µ³­¤��ª¦¤̧�¦·¤µ�¦³®ªnµ��2,000-3,000�¤·¨ ·̈Á¤�¦�n°�̧�¤̧¦³¥³ ��·Ê��nª�Å¤n

Á�·��2�Á�º°��Â¨³Ä�Â�n¨³Á�º°��ª¦¤̧�¦·¤µ��ÎÊ µ �Á�¨̧É¥�180-250�¤·¨ ·̈Á¤�¦��³�ÎµÄ®o�·�¤̧�ªµ¤�ºÊ�

�̧ÉÁ®¤µ³­¤�¦ª¤�¹��ªµ¤�ºÊ�­´¤¡�́�r°¥¼n¦³®ªnµ��75-85�Á�°¦rÁ�È��r�Á¤ºÉ°�µ¨r¤�ÎÊ µ¤�́Å�o¦́��¦·¤µ� �

Á¡¸¥�¡°�³�nª¥Ä®o�µ¦¡�́�µ�µ�°�Â¨³�µ¦­»��°��¨Á�È �Å�°¥nµ����·�¹É �¤̧�¨Ä®oÁ�°¦rÁ�È��r�ÎÊ µ¤�́

�n°�³¨µ¥­¼��¹Ê��oª¥���̧¦³�Â¨³��³, ����� 

 



15 
 

3.1.2�°»�®£¼¤· °»�®£¼¤·�̧É�ÎÉµÁ�·�Å�®¦º°­¼�Á�·�Å��³¤̧�¨�¦³���n°�µ¦Á�¦·�Á�·�Ã�

�°��µ¨r¤�ÎÊµ¤�́ ��́�´Ê�Ä��µ��¦· Áª��°�¡ºÊ��̧É�¨¼��µ¨r¤�ÎÊ µ¤�́�̧É¤̧°»�®£¼¤·�ÎÉµ®¦º°­¼�Á�·�Å��°µ�¤̧

�¨�¦³���n°�¨� ·̈��°��µ¨r¤�ÎÊ µ¤�́Å�o Ã�¥°»�®£¼¤·�̧É¤̧�ªµ¤Á®¤µ³­¤�n°�µ¦Á�¦·�Á�·�Ã�Â¨³

�µ¦Ä®o�¨� ·̈��°��µ¨r¤�ÎÊ µ¤�́¤̧�nµÁ�¨̧É¥°¥¼n¦³®ªnµ��24-28 °�«µÁ�¨Á�̧¥­�Â¨³­µ¤µ¦�Á�¦·�Á�·�Ã�

Å�oÄ��̧�̧É¤̧°»�®£¼¤·Á�¨̧É¥�ÎÉµ�ªnµ�20 °�«µÁ�¨Á�̧¥­��Corley and Tinker, 2003) �µ¨r¤�ÎÊ µ¤�́�̧É�¨¼�Ä�

¡ºÊ��̧É�̧É¤̧°»�®£¼¤·�ÎÉµ�³­n��¨�¦³��Ä®o�µ¦Á�¦·�Á�·�Ã��oµÂ¨³Ä®o�¨� ·̈��ÎÉµ�Á�n��¤̧°�́¦µ�µ¦ n °�°�

�n°�°�­¼���µ¦­»�Â�n�°��³¨µ¥�oµ�Á�È��o��(Goh, 2000) 

 

3.1.3 �¦·¤µ�Â­� �µ¨r¤�ÎÊµ¤�́��́Á�È�¡º��̧ÉÅ¤nÅª�n°�nª�Â­���¦·¤µ�Â­��̧ÉÁ®¤µ³­¤°¥¼n

¦³®ªnµ��5-7 �´ÉªÃ¤��n°ª�́��¨°��´Ê��̧�¤̧���µ�­Îµ��́�n°�µ¦­´�Á�¦µ³®r�oª¥Â­��¤̧�¨�n°�µ¦

Á�¦·�Á�·�Ã�Â¨³�µ¦Ä®o�¨� ·̈��°��µ¨r¤�ÎÊ µ¤�́���̧¦³, 2554)��µ¦�¨¼��µ¨r¤�ÎÊ µ¤�́Ä�­�µ��̧É�̧É¤̧¦n¤

Á�µ�®¦º°�¨¼�Ä�­£µ¡�·���́Á�·�Å���³�ÎµÄ®o�µ¦­³­¤�ÎÊ µ®�´�Â¨³�µ¦� ·̈��n°�°�Á¡«Á¤̧¥¨�¨��

�¹É �¤̧�¨�ÎµÄ®o�¨� ·̈��°��µ¨r¤�ÎÊ µ¤�́¨�¨���Guha, 1986��­Îµ®¦́��µ¨r¤�ÎÊ µ¤�́�̧É¤̧°µ¥»¤µ��´Ê��¤�́

Á�·��µ¦����́Â­�Á�·��¹Ê��Â�n�oµ®µ�¤̧�µ¦��́Â�n��µ�Ä��̧ÉÁ®¤µ³­¤��³�nª¥Á¡·É¤°�́¦µ�µ¦� ·̈��n°

�°�Á¡«Á¤̧¥Ä®o¤µ��¹Ê���Corley and Tinker, 2003) 

 

3.1.4 �ªµ¤�ºÊ�­´¤¡�́�r �µ¨r¤�ÎÊ µ¤�́Á�È �¡º��̧É�o°��µ¦�ªµ¤�ºÊ�­´¤¡�́�r�µ�°µ�µ«­¼��

�ª¦¤̧�ªµ¤�ºÊ�­´¤¡´��r¤µ��ªnµ�85 Á�°¦r Á�È��r�¨°��´Ê ��̧� �Corley and Tinker, 2016)����·�nµ

�ªµ¤�ºÊ�­´¤¡�́�rÄ�°µ�µ«�³¤̧�ªµ¤­´¤¡�́�r��́�́��¥́£¼¤·°µ�µ«°ºÉ�Ç�Á�n��°»�®£¼¤·�Â­���¦·¤µ�

�ÎÊ µ ��(�¦¤­n�Á­¦·¤�µ¦Á�¬�¦, 2545)��ªµ¤�ºÊ�­´¤¡�́�r¤̧�ªµ¤­´¤¡�́�r��́Â¦��¹�¦³Á®¥�ÎÊ µ�Á¤ºÉ°Â¦�

�¹�¦³Á®¥�ÎÊ µ¤̧�nµ­¼��¹Ê���ªµ¤�ºÊ� ­´¤¡�́�r�³¤̧�nµ¨�¨��Ä�­£µ¡�̧ÉÂ¦��¹�¦³Á®¥�ÎÊ µ­¼��ªnµ�1.8��·Ã¨

�µ­�µ¨��kPa) �ªµ¤�ºÊ�­´¤¡�́�r 58 Á�°¦rÁ�È��r�°»�®£¼¤·�30�°�«µÁ�¨Á�̧¥­��µ�Ä��°��µ¨r¤�ÎÊµ¤�́

�³�· �­n��¨Ä®o°�́¦µ�µ¦­´�Á�¦µ³®r Â­�¨�¨���Jacquemard, 1988) 

 

3.1.5 �ªµ¤Á¦Èª¨¤ �µ¨r¤�ÎÊ µ¤�́��́Á�È �¡º��̧ÉÅ¤n���n°¨¤¡�́Â¦���³�ÎµÄ®oÄ�¥n°¥�̧��µ�

®¦º°�µ�Ä�®´��Ã�¥�ªµ¤Á¦Èª¨¤�5-8 Á¤�¦�n°ª·�µ�̧��³Á®¤µ³­¤�̧É­»�­Îµ®¦́��µ¦�¨¼��µ¨r¤�ÎÊ µ¤�́�

�Á�¦·� �¥́, 2554)�Â¨³�ªµ¤Á¦Èª¨¤�̧ÉÁ®¤µ³­¤Á�È��́��¥́®�¹É��̧É�nª¥Á¡·É¤�¦³­·��·£µ¡Ä��¦³�ª��µ¦

�µ¦­´�Á�¦µ³®rÂ­��°��µ¨r¤�ÎÊ µ¤�́�Á�ºÉ°��µ��ªµ¤Á¦Èª¨¤¤̧�ªµ¤­´¤¡�́�r��́°»�®£¼¤·Ä���µ¦�µ¥

Â¨³�µ¦¦³Á®¥�ÎÊµ�°�Ä���µ¦�¼���́�ÎÊµÂ¨³�µ�»°µ®µ¦Ä��·��(�¦¤­n�Á­¦·¤�µ¦Á�¬�¦, 2545)� 
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��2�­¤��́·�µ��µ¥£µ¡�°��·� 

 

­¤��́·�µ��µ¥£µ¡�°��·��̧ÉÁ®¤µ³­¤�n°�µ¦�¨¼��µ¨r¤�ÎÊ µ¤�́��ª¦¤̧�ªµ¤ ¹̈��°��·�

�Soil depth� ¤µ��ªnµ�100 Á���·Á¤�¦�Á¡¦µ³�·��̧É�ºÊ��ÎµÄ®o¦µ��°��µ¨r¤�ÎÊ µ¤�́Á�¦·�Á�·�Ã�Å¤n�̧ �o�

�µ¨r¤�ÎÊ µ¤�́Ã�n�¨o¤�nµ¥�¨�́¬�³Á�ºÊ°�·���soil texture)��̧ÉÁ®¤µ³­¤�ª¦Á�È ��¨»n¤�·��̧É¤̧°�»£µ��·�

Á®�̧¥ª¤µ��ªnµ�40 Á�°¦rÁ�È��r�Á�n���·�¦nª�Á®�̧¥ª���¦µ¥��sandy clay loam) �·�¦nª� (loam) �·�

¦nª�Á®�̧¥ª��clay loam) Â¨³�·�¦nª�Á®�̧¥ª���¦µ¥Â�o���silty clay loam) ¤̧�µ¦¦³�µ¥�ÎÊ µÅ�o�̧�¹�

�µ��¨µ��Å¤n�ª¦¤̧�ÎÊ µ�nª¤��́�¦³��́�ÎÊ µÄ�o�·�­¼�­»�Å¤n�ª¦Á�·��75 Á���·Á¤�¦�µ��·ª�·���oµ¦³��́�ÎÊµ

Ä�o�·�­¼�¤µ� �³�¦³���n°¦³��¦µ��°��µ¨r¤�ÎÊ µ¤�́Á�n�Á�̧¥ª��́�ÎÊ µ�nª¤�Â�n�oµ¦³��́�ÎÊ µÄ�o�·��ÎÉµ

¤µ�°µ�Á�·�­£µª³Á�¦̧¥��µ��µ¦�µ��ÎÊ µÅ�o�Ä�­nª��°��ªµ¤¨µ��´��Å¤n¤̧�¨�¦³���n°�¨� ·̈�

Ã�¥�¦��Â�n¤̧�¨�n°�ªµ¤¦»�Â¦��°��µ¦¡�́�¨µ¥�°��·�Ä�¡ºÊ��̧É�´Ê�Ç��¹��o°��¦́��¦»�¡ºÊ��̧ÉÃ�¥�Îµ

�´Ê���́Å�Á¡ºÉ°¨��́�®µ��́�¨nµª�°¥nµ�Å¦�È�µ¤��µ¨r¤�ÎÊ µ¤�́­µ¤µ¦�Á�¦·�Á�·�Ã�Å�o�̧Ä�¡ºÊ��̧É�ªµ¤

¨µ��´��o°¥�ªnµ�23 Á�°¦r Á�È��r �µ¦�¨¼��µ¨r¤�ÎÊ µ¤´�Ä�¡ºÊ��̧É�̧É ¤̧�ªµ¤¨µ��´���ª¦�¨¼�Â��

�´Ê���́Å��Â¨³¤̧¡º�®¦º°ª­́�»�¨»¤¦³®ªnµ��o�Â¨³Â�ª�Á¡ºÉ°¨��µ¦�¦n°�Â¨³�µ¦¡�́�¨µ¥�°��·��

�«¼�¥rª·�¥́�µ¨r¤�ÎÊµ¤�́­»¦µ¬�¦r�µ�̧��¤�������� 

 

3�3�­¤��́·�µ�Á�¤̧�°��·� 

 

­¤��́·�µ�Á�¤̧Ä��·��̧ÉÁ®¤µ³­¤­Îµ®¦́��µ¦�¨¼��µ¨r¤�ÎÊ µ¤�́��ª¦¤̧�nµ�ªµ¤Á�È ��¦��

Á�È ��nµ���pH) °¥¼nÄ��nª��4.5-5.5��ªµ¤Á�È ��¦���nµ��°��·��¤̧�¨�n°�ªµ¤Á�È ��¦³Ã¥��r�°��µ�»

°µ®µ¦¡º�Ä��·��Á�n���·��̧É�ªµ¤Á�È ��¦���nµ���o°¥�ªnµ�4.5 ®¦º°¤µ��ªnµ�7.5 �³�ÎµÄ®o¢°­¢°¦́­

Â¨³Ã�¦°�°¥¼nÄ�¦¼��̧ÉÅ¤nÁ�È ��¦³Ã¥��r�¡º��¼�Ä�oÅ�o�o°¥��¹É ��ÎµÄ®o¡º��µ��µ�»°µ®µ¦��́�¨nµªÅ�o�

�ªµ¤Á�È¤�°��·��ª¦¤̧�nµ�µ¦�ÎµÅ¢¢oµÅ¤nÁ�·��2 Á��·�̧Á¤��n°Á¤�¦�Á�ºÉ°��µ�¤̧�¨�¦³���n°�µ¨r¤

�ÎÊµ¤�́�®µ��nµ�µ¦�ÎµÅ¢¢oµÁ�·��4 Á��·�̧Á¤��n°Á¤�¦�¦³��¦µ��³�¼��Îµ¨µ¥��ÎµÄ®o�µ¨r¤�ÎÊµ¤�́�µ��ÎÊ µ

Â¨³�µ�»°µ®µ¦��¦·¤µ�°·��¦̧¥ª�́�»Ä��·���̧É�ªµ¤¨¹��0-30 Á���·Á¤�¦��ª¦¤̧°·��¦̧¥ª�́�»Å¤n�o°¥�ªnµ�

2.0-2.5 Á�°¦rÁ�È��r �¦·¤µ�Å�Ã�¦Á���´Ê�®¤��0.15-0.25 Á�°¦rÁ�È��r�¢°­¢°¦́­�̧ÉÁ�È��¦³Ã¥��r�20-

25 ¤·¨ ·̈�¦́¤�n°�·Ã¨�¦́¤��¦·¤µ�Ã¡Â�­Á�̧¥¤Â¨³Â¤��̧Á�̧¥¤�̧ÉÂ¨�Á�¨̧É¥�Å�o �ª¦¤̧�nµ¦³®ªnµ��

0.25-0.30 ¤·¨ ·̈�¦́¤�n°�·Ã¨�¦́¤��«¼�¥rª·�¥́�µ¨r¤�ÎÊµ¤�́­»¦µ¬�¦r�µ�̧��¤�������� 
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�¨»n¤�»��·��̧ÉÁ®¤µ³­¤Ä��µ¦�¨¼��µ¨r¤�ÎÊ µ¤�́�¤̧®¨µ¥�¨»n¤�»��·��Å�oÂ�n��¨»n¤�»��·��̧É�

26 27 34 39 50 Â¨³�53 �¹É�¨�́¬�³�·�­nª�Ä®�n�¤̧�·���Á�È��·�¦nª����¦µ¥��·�Á®�̧¥ª¦nª��»¥��·�

¤̧�µ¦¦³�µ¥�ÎÊ µ�̧�¤̧�nµ�ªµ¤Á�È ��¦���nµ��¦³¤µ��4.5-5.5 ¡�¤µ�Ä���́®ª�́�µ�£µ�Ä�oÂ¨³£µ�

�³ª�́°°��Á�n���»��·�¡�́�µ��»��·�£¼Á�È���»��·�Ã���¨°¥��»��·��oµ¥Á®¤º°���»��·�®oª¥Ã�n ���»��·�

°nµª ¹̈���»��·��³�·ª��»��·��¦³�̧É �»��·�¨Îµ£¼¦µ��»��·��µ��´É���»��·��nµÂ�³��»��·��¨°��n°¤��»�

�·� ́É�Â����»��·��¨°���»��·��¨°����¦³�»� �»��·�¨³®µ¦��»��·��ª��µ®¨���»��·��µ�nµ¤��»�

�·�­ª¸��»��·�¡³Ã�p³��»��·��¦µ���»��·��¦́���»��·��µ��́Á��µ¦r��»��·��µ�°���»��·�Ã°¨ÎµÁ�̧¥��

Â¨³�»��·��¨°�Á�È��Á�È��o���°Ã��µ, 2548) 

 

4.  �·�Á�¦̧Ê¥ª�´���Acid Sulfate Soil) 

 

Á�È ��·��́�®µ�̧É­Îµ��́��·�®�¹É ��°��¦³Á�«Å�¥�¤̧Á�ºÊ°�̧É�¦³¤µ��5.6 ¨oµ�Å¦n ��¦³�µ¥°¥¼n

Ä��¦·Áª��̧É¦µ�¨»n¤£µ��¨µ��¦³¤µ��3.2�¨oµ�Å¦n�£µ��³ª�́°°��¦³¤µ��9 Â­�Å¦n��̧ÉÁ® º̈°�¦³�µ¥

°¥¼nÄ�£µ�Ä�o�¦³¤µ��1.5�¨oµ�Å¦n���¦¤¡�́�µ�̧É�·���¤������ 

 

4.1 �ªµ¤®¤µ¥�°��·�Á�¦̧Ê ¥ª��́ 

 

�·�Á�¦̧Ê ¥ª��́�®¦º°�·��¦��Îµ¤³��́�Á�È��·��̧É°µ�¤̧��Îµ¨�́¤̧�®¦º°Á�¥¤̧�¦��Îµ¤³��́Á�·��¹Ê�

Ä��·���ÎµÄ®o�·��´Ê�Á�È ��¦���́¤µ�®¦º°Á�È ��¦�¦»�Â¦�¤µ���¹É �­n��¨�¦³���n°�µ¦�¨¼�¡º���·�

Á�¦̧Ê ¥ª��́Á�·�Ä��¦·Áª��̧É¦µ�¨»n¤�µ¥ ́É��³Á¨�̧É¤̧®¦º°Á�¥¤̧�ÎÊ µ�³Á¨�®¦º°¤̧�ÎÊµ�¦n°¥�nª¤�¹�Ä�°�̧��¡�

¤µ�Ä�¡ºÊ��̧É�°�£µ��¨µ��°�Ä�o�£µ�Ä�o Â¨³£µ��³ª�́°°��­nª�Ä®�n�³¡�Ä�¡ºÊ��̧É¨»n¤�ÎÉµ�

Ã�¥�´ÉªÅ��·���·��̧Ê �³¤̧�»��¦³­̧Á® º̈°�¢µ��oµª��pale�yellow�mottles)��°�­µ¦�¦³�°��̧ÉÁ¦̧¥�ªnµ

�µÃ¦Å��r��jarosite)�Ä��´Ê�®�oµ��́�·��´Ê�Ä��´Ê�®�¹É ��Â¨³¤̧Â¦nÅ¡Å¦�r (pyrite) °¥¼n�´Ê�¨nµ�­»��Á�È ��·�

¤̧­£µ¡�°��ªµ¤Á�È ��¦���́��pH �ÎÉµ¤µ������n°Ä®oÁ�·��́�®µÂ¨³Á�È �°»�­¦¦��n°�µ¦�¨¼�¡º��

�Pons, 1972; ­¦­·��·Í , 2520) 

 

¨�́¬�³�°��·�Á�¦̧Ê ¥ª��́�¤̧Á�ºÊ°�·�Á�È ��·�Á®�̧¥ª��́�¡�­µ¦­̧Á® º̈°�¢µ��oµª��jarosite) 

®¦º°�³�°��ÎÊ µ�³Á¨�̧É¤̧°��r�¦³�°��°�­µ¦�Îµ¤³��́¤µ��£µ¥Ä��ªµ¤ ¹̈��150�Á���·Á¤�¦�µ��·ª

�·��­£µ¡¡ºÊ��̧ÉÃ�¥�´ÉªÅ�Á�È ��̧É¨»n¤�ÎÉµ��ÎÊ µ�nª¤��́�¤̧�o���®¦º°�¦³�·��»n��¹Ê�°¥¼n�´ÉªÅ���»�£µ¡�ÎÊ µÄ� 

�¦· Áª���́�¨nµªÄ­¤µ�Â¨³Á�È ��¦���́¤µ��¤�́¡��¦µ�­�·¤Á®¨È�Ä��·�  Â¨³�̧É�·ª�ÎÊ µ�Á¤ºÉ°�·��̧ÊÂ®o�
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�³Â��¦³Â®�Á�È �¦n°��ªoµ�Â¨³¨¹��Á¤ºÉ°�»��·�®¦º°¥�¦n°� ¹̈���³¡�­µ¦­̧Á® º̈°�¢µ��oµª�¦³�µ¥°¥¼n

�´ÉªÅ� ®¦º°¡��´Ê��·�Á¨�Á®�̧¥ª�®¦º°¦nª�Á®�̧¥ª���¦µ¥Â�o��̧É¤̧� ·̈É�Á®¤È�Á®¤º°��pµ�Å�nÁ�nµ��´Ê�

�·�Á¨��̧Ê Á¤ºÉ°Â®o�¤̧��·�·¦·¥µ�·�Á�È ��¦���́¤µ��¹� Á�È ��¦�¦»�Â¦�¤µ��¤̧�nµ�ªµ¤Á�È ��¦�Á�È ��nµ�

�°��·���pH) �ÎÉµ�ªnµ�4.0 �¹��5.0����³�¦¦¤�µ¦��́�Îµ¡��µ�»�¦¤��¡¸ª·�¥µ,������ 

 

4.2 �¦³�ª��µ¦Á�·��·�Á�¦̧Ê ¥ª��́ 

 

Pons and Van der Kevie (1969) Å�o°�·�µ¥�¹�¨�́¬�³�µ¦Á�·��·�Á�¦̧Ê ¥ª�°��¦³Á�«Å�¥ 

�¦³�°��oª¥�2 �¦³�ª��µ¦�º°��¦³�ª��µ¦­¦oµ��·��µ��¦�̧ª·�¥µ��geogenetic process) Á�È � 

�¦³�ª��µ¦Á�·�ª�́�»�o��ÎµÁ�·��·�Á�¦̧Ê ¥ª�Â¨³�¦³�ª��µ¦­¦oµ��·��µ���¡¸ª·�¥µ��pedogenetic 

process) Á�È ��¦³�ª��µ¦Á�·��·�Á�¦̧Ê ¥ª�¹É �Á�̧É¥ª�o°��´��µ¦°°��·Å�­r­µ¦Å¡Å¦�r�Á�·�Á�È ��¦�

�Îµ¤³��́Â¨³­µ¦�¦³�°�°ºÉ� 

 

�4.2.1���¦³�ª��µ¦�µ��¦�̧ª·�¥µ��geogenetic process) Á�È ��¦³�ª��µ¦�̧É�ÎµÄ®o�·�¤̧

�µ¦­³­¤�³�°�Â¨³Á�·�­µ¦�¦³�°�Å¡Å¦�r��FeS2) ��́�̧Ê  �³�°��̧É�¼�¡�́¡µ¤µÃ�¥Â¤n�ÎÊ µÂ¨³�ÎÊµ

�³Á¨�Á�·��µ¦���³�°���́�¤��́°µ�¤̧�³�°��°��´¨Å¢�r�Ã�¥Á�¡µ³Å¡Å¦�r¦ª¤°¥¼n�oª¥ �µ��µ¦

��́�¤Á�È �Áª¨µ�µ��ÎµÄ®o¡º�¡¦¦��µ¤�¦¦¤�µ�·Á¦·É¤�¹Ê��Á¤ºÉ°�·�Á¦·É¤¤̧�µ¦­³­¤°·��¦̧¥ª�́�»Â¨³¤̧

�ÎÊ µÂ�n��́�¨°�Áª¨µ�ÎµÄ®o�·�Á�·�­£µ¡�µ�°°��·Á���Â¨³�µ¦¥n°¥­¨µ¥°·��¦̧¥ª�́�»Ã�¥�» ·̈��¦̧¥r

¡ª��Desulfovibrio sp. Â¨³�Desulfotomaculum sp. �¦³�°���́Å�o¦́�°·��·¡¨�µ��ÎÊ µ�³Á¨��¹É �Á�È �

Â®¨n��°��´̈ Á¢��̧É¨³¨µ¥°¥¼nÄ��ÎÊµ�³Â¨��ÎµÄ®o¤̧�µ¦Á�·��³�°��°�Å¡Å¦�rÂ¨³¤̧�µ¦­³­¤�ª́°¥nµ�

�oµÇ�Â¨³�oµÁª¨µ�µ��¹Ê���¦·¤µ��°�Å¡Å¦�r�̧É­³­¤°µ�­¼�Å�o�¹�¦o°¥¨³�10 Ã�¥�ÎÊ µ®��́��Pons and 

Breeman, 1982) 

 

(4.1.2) �¦³�ª��µ¦­¦oµ��·��µ���¡¸ª·�¥µ� �pedogenetic process) Á�̧É¥ª�o°��´��µ¦

°°��·Å��r­µ¦Å¡Å¦�r (pyrite oxidation) Á�·�Á�È ��¦��Îµ¤³�´��¦³�ª��µ¦Á�·��·�Á�¦̧Ê ¥ª�´��³

Á�̧É¥ª�o°���́��·�·¦·¥µÅ¡Å¦�r°°��·Á���́ ��·�·¦·¥µ­³Á�·��ªµ¤Á�È��¦��Â¨³�µ¦­¦oµ�­µ¦�¦³�°��̧É

Á�È��¨Å�o¤µ�µ���·�·¦·¥µÁ�·¤°°��·Á���Â¨³��·�·¦·¥µ­³Á�·��°�Á�­  

 

®¨�́�µ��̧ÉÅ�o¤̧�µ¦¦³�µ¥�ÎÊ µ°°�Å��µ��¦· Áª��´Ê�®�oµ�·��®¦º°¡ºÊ��·�¥��ª́�¹Ê�¡o��ÎÊ µ�

Á�·��µ¦�nµ¥Á�°µ�µ«�̧É®�oµ�·��´Ê����Â¨³Á�·���·�·¦· ¥µÅ¡Å¦�r°°��·Á��´��Á�È ��¨�ÎµÄ®oÁ�·��µ¦
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­¦oµ��¦��¹Ê�Ä��´Ê��·�Á�¦̧Ê ¥ª��́Â ��Á�·���·�·¦· ¥µ�µ¦Á�·��¦��´¨¢· ª¦·�°¥nµ��n°Á�ºÉ°��Â¨³�oµÄ�

­µ¦¨³¨µ¥¤̧Â��Å°°°���¹É �Å�oÂ�n�K + Na+®¦º° H3O + �¨�µ���·�·¦·¥µÅ¡Å¦�r°°��·Á���́�ÎµÄ®o

Á�·��basic iron sulfate ®¦º°�µÃ¦Å��r��jarosite) ®¦º°­µ¦�¦³�°�°ºÉ���¹É �Â���nµ�Å��µ¤��·��°�

Â��Å°°°��̧É°¥¼nÄ�­µ¦¨³¨µ¥��van Breeman, 1973) 

 

Brinkman and Pons (1973) Å�o¡·�µ¦�µÂ�n��·�Á�¦̧Ê ¥ª��́°°�Á�È ��3 �¨»n¤�Ã�¥Â¥��µ¤

�»�­¤��́·°¥nµ��ªoµ�Ç�Â¨³Å�oÄ®o� Îµ�Îµ��́�ªµ¤�°��·�Á�¦̧Ê ¥ª��́Â�n¨³�¨»n¤Åªo��́�n°Å��̧Ê  

�1.� �·�Á�¦̧Ê ¥ª��́Â ���potential acid sulfate soils) Å�oÂ�n��·��̧É¤̧«�́¥£µ¡�̧É�³Á�È ��·�

Á�¦̧Ê ¥ª��́�¤̧�ÎµÁ�·�¤µ�µ��³�°��ÎÊ µ�¦n°¥��marine sediments) �¹É �¤̧�¦·¤µ��´¨Å¢�rÃ�¥Á�¡µ³°¥nµ�

¥·É�Â¦n Å¡Å¦�r��FeS2) ­¼��¦³¤µ��1-0.25 Á�°¦r Á�È��r� �van Breemen, 1972a) Â�n�³¤̧�¦·¤µ��°�

�³�°��̧ÉÁ�È��¼�Â¨³�³�°�Â¦n�nµ�Ç�̧É¤̧�»�­¤��́·Á�È��nµ���́��»��́�·��̧Ê¥�́��°¥¼nÄ�­£µ¡�ÎÊµ��́®¦º°

¥�́Å¤nÅ�o¤̧�µ¦¦³�µ¥�ÎÊ µ°°���´Ê��°��·���¥�́¤̧�pH Á�È ��¨µ�®¦º°�nµ�°n°���pH 7.0-8.0) �oµ¤̧�µ¦

¦³�µ¥�ÎÊµÁ¡ºÉ°Ä�o�¦³Ã¥��rÄ�¡ºÊ��̧É�·��̧ÊÂ¨³�ÎµÄ®o�·�Â®o��¤̧�µ¦�nµ¥Á�°µ�µ«Á�·��¹Ê�Ä��´Ê��·���³�Îµ

Ä®o�·��̧Ê�¨µ¥Á�È��·�Á�¦̧Ê ¥ª��́�¤̧�́�®µ�n°�µ¦Á�¦·�Á�·�Ã��°�¡º�Å�o  

 

�2.���·�Á�¦̧Ê ¥ª��́Ä�­£µ¡�́��»��́���̧ÉÂ�o�¦·����actual or mature acid sulfate soils) Å�oÂ�n

�·� Á�¦̧Ê ¥ª�´��̧É� Îµ¨´�¤̧�¦��Îµ¤³�´�Á�·��¹Ê �Ä��·�®�¹É ��´Ê�®¦º °¤µ��ªnµ®�¹É ��´Ê���¦³�°��oª¥

­µ¦�¦³�°��´¨Á¢��°�°³¨¼¤·�¤́Â¨³Á®¨È���¹É �¤̧�ªµ¤Á�o¤�o�¡°�̧É�³Á�È �°»�­¦¦��n°¡º��̧É�¨¼�Ä�

­£µ¡Å¦n�µÅ�o�¤̧°³¨¼¤·�¤́�̧É­µ¤µ¦�Â¨�Á�¨̧É¥�Å�o��exchangeable aluminum) Ä��¦·¤µ��̧É­¼��¤̧�pH 

�ÎÉµ�ªnµ�4.0 �°��µ��̧Ê�³¡�­µ¦�¦³�°�­̧Á® º̈°�¢µ��°�­µ¦�¦³�°��µÃ¦Å��r�Â¨³�µ��¦́Ê �°µ�

¡��»��¦³­̧�µª�°�­µ¦�¦³�°�°³¨¼¤·�¤́�´̈ Á¢��³��°¥¼n�oª¥��van Breemen, 1972b)  

 

�3.� �·�Á�¦̧Ê ¥ª��́Á�̧¥¤��para or pseudo acid sulfate soils) Å�oÂ�n��·��̧ÉÁ�¥¤̧�¦��Îµ¤³��́

Á�·��¹Ê�¤µÂ¨oª�Â�n�n°¤µ�¦�­nª�Ä®�n��́�¨nµª�¼��³¨oµ�®µ¥Å�®¦º°�¼��Îµ¨µ¥Å���¼�­³Á�·�Ã�¥

­µ¦�¦³�°��µ¦r�°Á����¤̧�¦·¤µ�Á® º̈°°¥¼nÁ¡¸¥�Á¨È��o°¥��pH ­¼��ªnµ�4.0) Å¤n�¹���́Á�È �°�́�¦µ¥

®¦º°�Îµ�ªµ¤Á­̧¥®µ¥�n°¡º��̧É�¨¼���¨�µ��µ¦­³Á�·��ªµ¤Á�È ��¦�Ã�¥­µ¦�¦³�°��µ¦r�°Á���̧É

Á�·��¹Ê��µ¤�¦¦¤�µ�·��³¡�� ¹̈�Â¦n¥·��´É¤�̧É¤̧¨�́¬�³�¨oµ¥� ¹̈�Â�oªÁ�È�¦¼�Â�È�°¥¼nÄ��´Ê��·��¨�́¬�³

�°��·���·��̧Ê­nª�Ä®�n�³�¨oµ¥� ¹̈���́�·�Á�¦̧Ê ¥ª��́��·��̧É�2 Â�n�³¡�� ¹̈�Â¦n¥·��´É¤Á�·��¹Ê��´ÉªÇ�Å��

Â¨³Á®È�Å�o°¥nµ��´�Á��Ä��·��´Ê�¨nµ��Â¨³¤̧°³¨¼¤·�´¤�̧É­µ¤µ¦�Â¨�Á�¨̧É¥�Å�o�o°¥�ªnµ�60�

Á�°¦rÁ�È��r��°��CEC 
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�·��̧É¤̧�ÎµÁ�·�¤µ�µ��³�°��°��ÎÊ µ�³Á¨®¦º°�ÎÊµ�¦n°¥�´Ê��Á¤ºÉ°¤̧�µ¦¦³�µ¥�ÎÊµ°°�Á¡ºÉ°Ä�o

�¦³Ã¥��rÂ¨³¤̧�µ¦�nµ¥Á�°µ�µ«Ä��·�¤µ��¹Ê���¹É ��³�ÎµÄ®o�·�Á�¦̧Ê ¥ª��́Â ��È�³�¨µ¥Á�È ��·�Á�¦̧Ê ¥ª

��́�¹Ê�Å�o�Â�n�oµ�³�°��·�¤̧�¦·¤µ��°�Å¡Å¦�rÅ¤nÁ�·��1 Á�°¦rÁ�È��r�®¦º°¤̧�¦·¤µ��°��³�°�¡ª�

�µ¦r�°Á��Â¨³Â¦n�µ�°¥nµ��̧É¤̧ �»�­¤��́·Á�È ��nµ��³��°¥¼n­¼��Â¤oªnµ�·�¡ª��̧Ê Å�o¦́��µ¦¦³�µ¥�ÎÊ µ�

Â¨³¤̧�µ¦�nµ¥Á�°µ�µ«�̧��¦��Îµ¤³��́�̧ÉÁ�·��¹Ê��³�¼��Îµ¨µ¥®¤�Å���¹�Å¤nÁ�È ��·�Á�¦̧Ê ¥ª��́��·�

�¦³Á£��̧Ê Á¦̧¥�ªnµ�non-acid marine soil (Pons and van der Kevie, 1969) 

 

5�  ¡ºÊ��̧É�¨¼��µ r̈¤�ÎÊµ¤´�Ä�­ª�­o¤¦oµ��»n�¦́�­·� 

 

�¦¤­n�Á­¦·¤�µ¦Á�¬�¦«¹�¬µ¡ºÊ��̧É�¨¼��µ¨r¤�ÎÊ µ¤�́Ä�­ª�­o¤¦oµ��»n�¦́�­·��¡�ªnµ�ªnµ�

12,000 Å¦n �¤̧«�́¥£µ¡Á�¦̧¥¤��́Á�È ��o�Â��­n�Á­¦·¤�¨¼��µ¨r¤�ÎÊ µ¤�́�Ã�¥°¦¦���255�) ¦µ¥�µ�ªnµ�

�¦¤­n�Á­¦·¤�µ¦Á�¬�¦�Å�o�ÎµÁ�·��µ¦«¹�¬µ¡ºÊ��̧É�¨¼��µ¨r¤�ÎÊ µ¤�́Ä�Á��£µ��³ª�́°°�Â¨³£µ�

�¨µ��´Ê�Â�n�̧¡�«��2547 ¡�ªnµ�¡ºÊ��̧ÉÄ��´�®ª�́��»¤�µ�̧��´�®ª�́��¦�µ¥���´�®ª�́­¦³�»¦̧�Â¨³

��́®ª�́¡¦³��¦«¦̧°¥»�¥µ�Á�È�°̧�Â®¨n�®�¹É��̧É­µ¤µ¦��¥µ¥�µ¦Á¡µ³�¨¼��µ¨r¤�ÎÊµ¤�́Å�o��µ��o°¤¼¨

�µ¦�ÎµÂ�¨���­°��µ¦Á�¦·�Á�·�Ã��°��µ¨r¤�ÎÊ µ¤�́�Ã�¥Á�¡µ³Ä�¡ºÊ��̧É�¨¼�­o¤Á�·¤Ä��»n�¦́�­·��

��́®ª�́��»¤�µ�̧�Á�¦̧¥�Á�̧¥���́Â�¨���­°�¡ºÊ��̧ÉÄ���́®ª�́­»¦µ¬�¦r�µ�̧�¡�ªnµ¤̧Â�ªÃ�o¤�µ¦

Á�¦·�Á�·�Ã�Â¨³Ä®o�¨� ·̈��̧É�̧�Å¤nÂ���nµ��µ��µ¨r¤�ÎÊ µ¤�́�̧É�¨¼�Ä���́®ª�́­»¦µ¬�¦r�µ�̧�Á¤ºÉ°�µ¨r¤

�ÎÊ µ¤�́°µ¥»�4-5 �̧�Ä®o�¨� ·̈�Á�¨̧É¥�2,588��·Ã¨�¦́¤�n°Å¦n�n°�̧�Â¨³°µ¥»�5-6 �̧�Ä®o�¨� ·̈�Á�¨̧É¥�4,283

�·Ã¨�¦́¤�n°Å¦n�n°�̧�Ä���³�̧É�¨� ·̈�Á�¨̧É¥�µ¨r¤�ÎÊ µ¤´��´Ê ��¦³Á�« 2,790 �·Ã¨�¦́¤�n°Å¦n�n°�̧�

�°��µ��´Ê�¥�́¡�ªnµ��Îµ�ª��µ�Ä��̧É­¦oµ��¹Ê��°��o��µ¨r¤�ÎÊ µ¤�́Ä�Â�¨���­°���́®ª�́��»¤�µ�̧�

¤̧�Îµ�ª�¤µ�ªnµ�Â­��ªnµÃ°�µ­�̧É�³Á�·��n°�°��ª́Á¤̧¥Á¡ºÉ°¡�́�µÁ�È��³¨µ¥�µ¨r¤�ÎÊµ¤�́¤̧¤µ��ªnµ 

 

�n°¤µÄ��̧�¡�«��2549 £µ�¦́�¤̧�Ã¥�µ¥­n�Á­¦· ¤�¨¼��µ¨r¤�ÎÊ µ¤´�Á¡ºÉ°Á�È �¡º�¡¨´��µ�

��Â���Å�o��́�ÎµÂ��¡�́�µ°»�­µ®�¦¦¤�µ¨r¤�ÎÊ µ¤�́Â¨³�ÎÊ µ¤�́�µ¨r¤�̧�2551-2555 ¤̧Á�oµ®¤µ¥ 

�¥µ¥¡ºÊ��̧ÉÁ¡µ³�¨¼�Ä®¤nÄ�Á���µ¦oµ���·Ê�¦oµ���̧É¨»n¤�¡ºÊ��̧ÉÁ­ºÉ°¤Ã�¦¤�Â¨³¡ºÊ��̧É�·�Á�¦̧Ê ¥ª��Îµ�ª�

�¦³¤µ��2.44 ¨oµ�Å¦n ��¹É �¡ºÊ��̧É�·�Á�¦̧Ê ¥ª�´��¨nµª¦ª¤�¹�¡ºÊ��̧É¥�¦n °�Ä��·�Á�¦̧Ê ¥ª�´���´�®ª�́ 

��»¤�µ�̧Â¨³��¦�µ¥��®¦º°�»n�¦́�­·���Îµ�ª��150,000 Å¦n �®¨�́�µ��´Ê�Å�o¤̧®�nª¥�µ��nµ�Ç�°µ�· 

�¦³�¦ª�¡¨�́�µ���¦¤¡�́�µ�̧É�·���¦¤ª·�µ�µ¦Á�¬�¦�Á�oµ¤µ«¹�¬µ���­°��¨¼��µ¨r¤�ÎÊ µ¤�́Ä�

¡ºÊ��̧ÉÁ�¬�¦�»n�¦́�­·��¦ª¤�´Ê�°��r�¦���¦°�­nª��o°��·É��Å�oÁ�oµ¤µÄ®o�µ¦­��́­�»�Á�¬�¦�¦�¨¼�

�µ¨r¤�ÎÊ µ¤�́�oª¥��Á°���ÎµÄ®oÄ��̧�¡�«��2554 ¤̧¡ºÊ��̧É�¨¼��µ¨r¤�ÎÊ µ¤�́Ä���́®ª�́��»¤�µ�̧�¦³¤µ�
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12,000 Å¦n�­¦oµ�¦µ¥Å�o�ÎµÄ®oÁ�¬�¦�¦¤̧�»�£µ¡�̧ª·��̧É�̧�¹Ê��Â¨³¥�́Á�È��µ¦�¦́��¦»�¡ºÊ��̧É�̧É�¼��·Ê�¦�

¦oµ��Ä®o¤̧�µ¦Ä�o�¦³Ã¥��r°¥nµ�Á�È¤�¦³­·��·£µ¡��°¦¦�, 2554) 
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°»��¦�rÂ¨³ª·�̧�µ¦ 

 

°»��¦�r 

 

1���µ¨r¤�ÎÊµ¤�́¡�́�»r�µ¦�oµ�8 ¡�́�»r��̧É°µ¥»�10��̧���¨¼��̧�¡�«� 2553���̧É¦³¥³�¨¼��9x9x9 Á¤�¦ 

 

2.  °»��¦�r�̧ÉÄ�oÄ��µ¦Á�È��o°¤¼¨�¨� ·̈��µ¨r¤�ÎÊµ¤�́ 

2.1�Â����́�¹��o°¤¼¨ 

2.2��·�­°®¦º°�µ��µ 

2.3�Á�¦ºÉ°��´É�­�¦·���µ�Â���60��·Ã¨�¦́¤ 

2.4�Á®¨È�¥��³¨µ¥�µ¨r¤�ÎÊµ¤�́ 

 

ª·�¸�µ¦ 

 

1����ÎµÁ�·��µ¦Á�È��o°¤¼¨Ä��µ¨r¤�ÎÊ µ¤�́¡�́�»r�µ¦�oµ�8�¡�́�»r�°µ¥»�10��̧��¨¼���¦n°�­ª�Â��

Â�ª�¼n�¦³¥³�¨¼��9x9x9�Ä�Â�¨�ª·�´¥�°�Ã�¦��µ¦¡�́�µª·�µ�µ¦«¼�¥rÁ¦̧¥�¦¼ oª·�´¥Â¨³�nµ¥�°�

Á��Ã�Ã¨¥¸�µ¦� ·̈ ��µ¨r¤�ÎÊ µ¤´�Ä�Á��¡ºÊ ��̧É�¨¼�Ä®¤n � £µ�ª·�µ¡º�Å¦n �µ � ��³Á�¬�¦

¡�́�»r Â® n̈��¨·� Á�ºÊ°¡�́�»�¦¦¤ 

­»¦µ¬�¦r�µ�̧�2 �¦¤ª·�µ�µ¦Á�¬�¦ Deli Dura, La Me Pisifera 

­»¦µ¬�¦r�µ�̧�3 �¦¤ª·�µ�µ¦Á�¬�¦ Deli Dura,�DAMI�Pisifera 

­»¦µ¬�¦r�µ�̧�4 �¦¤ª·�µ�µ¦Á�¬�¦ Deli Dura, EKONA Pisifera 

­»¦µ¬�¦r�µ�̧�5 �¦¤ª·�µ�µ¦Á�¬�¦ Deli Dura, Nigeria Pisifera 

­»¦µ¬�¦r�µ�̧�6 �¦¤ª·�µ�µ¦Á�¬�¦ Deli Dura, DAMI Pisifera 

�̧¡¸Ã�¨�rÁ�o��r 

Á�Á�°¦nµ 

�¦·¬�́Ã�¨�rÁ�o��r 

°°¥¨r�µ¨r¤ 

Deli Dura, AVROS and 

Yangambi Pisifera 

¥¼�·ªµ�·� �¦·¬�́¥¼�·ªµ�·� Deli Dura, Yamgambi Pisifera 

°¼�· �¦·¬�́°¼�· Deli Dura, Yangambi Pisifera 
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¤®µª·�¥µ¨¥́Á�¬�¦«µ­�¦r��´Ê�°¥¼n�̧É���®�°�®¤¼�°�ª·®µ¦Â�����­¦³�»¦̧���»��·�¦́�­·���ªµ�Â���µ¦

��¨°�Â��­»n¤Ä��¨È°�­¤�¼¦�r�(Randomized Complete Block Design, RCBD) �Îµ�ª��3��ÎÊµÇ�¨³�

8�¡�́�»r�Á�È��o°¤¼¨�´Ê�®¤�¦ª¤�636��o��Á¦·É¤Á�È��o°¤¼¨Ä�Á�º°�¡§¬£µ�¤�¡�«� 2563 

 

��  �µ¦�¼Â¨¦́�¬µ�Ä®o�ÎÊ µÂ��¦n°�­ª�¦³®ªnµ�Â�¨��Ã�¥Â®¨n��ÎÊ µ¤µ�µ�¦³���¨�¦³�µ��

�Îµ�µ¦Á�È��ª́°¥nµ��·�Å�ª·Á�¦µ³®r�̧¨³�1��¦́Ê ��Á¡ºÉ°�¦ª�­°��ªµ¤Á�È ��¦���nµ��Â¨³�ªµ¤°»�¤

­¤�¼¦�r�°��·��Ä­n�»q ¥�µ¤�nµª·Á�¦µ³®r�·��Ã�¥Â�n�Ä­n�»q ¥�2��¦́Ê ��n°�̧��º°��o�§�¼ ���Á�º°�

¡§¬£µ�¤��Â¨³�¨µ¥§�¼ ���Á�º°��»¨µ�¤��Ä�o�»q ¥¥¼Á¦̧¥��46-0-0)�Å�Â°¤Ã¤Á�̧¥¤¢°­Á¢���18-46-0)�

Â¨³�Ã¡Â�­Á�̧¥¤�¨°Å¦�r��0-0-60)�¦nª¤��́Ä­nÃ�¦°���¨¸Á�°Å¦�r¦È°�¢°­Á¢��Â¨³Ã�Ã¨Å¤�r�̧¨³�

1��¦́Ê ���µ¦�Îµ��́ª�́¡º�Â¨³«�́¦¼¡º��Îµ�µ¦�Îµ��́ª�́¡º���¦³¤µ��̧¨³�2 �¦́Ê ��°µ�¤µ�®¦º°�o°¥�ªnµ�µ¤

�ªµ¤Á®¤µ³­¤ 

 

�µ¦��́�¹��o°¤¼¨�¨� ·̈� 

 

��́�¹��¨� ·̈��°��µ¨r¤�ÎÊ µ¤�́Ä��nª�°µ¥»�10��̧��´Ê�Â�nÁ�º°�¡§¬£µ�¤�¡�«��2563��¹�Á�º°�

Á¤¬µ¥��¡�«��2564�Á�È��o°¤¼¨�¨� ·̈��³¨µ¥�»��15�ª�́�®¦º°�»�¦°��µ¦Á�È�Á�̧É¥ª Ã�¥��́�³¨µ¥�̧É­»�

Â�n¡°�̧��º°�¤̧�¨¦nª���°¦¦́��r,�2551��¤̧­̧­o¤®¦º°­o¤Â����´É��ÎÊ µ®�´��³¨µ¥���́�¹��o°¤¼¨�ÎÊ µ®�´�

Â¨³�Îµ�ª��³¨µ¥��bunch weight, BW��Á¡ºÉ°Ä�o� Îµ�ª�®µ��¨� ·̈��³¨µ¥­��n°�o��n°�̧��fresh fruit 

bunch, FFB� 

 

1.  �Îµ�ª��³¨µ¥��bunch number, BN� ¤̧®�nª¥Á�È ���³¨µ¥�n°�o��n°¤̧���́�Îµ�ª��³¨µ¥­»�

Â�n�̧ÉÁ�È�Á�̧É¥ªÅ�o�»�¦°��µ¦Á�È�Á�̧É¥ª�Á¤ºÉ°�¦��12 Á�º°���Îµ�o°¤¼¨�Îµ�ª��³¨µ¥¤µ¦ª¤��́��³Å�oÁ�È �

�Îµ�ª��³¨µ¥�n°�o��n°�̧ 

 

2����ÎÊ µ®�´��³¨µ¥��bunch weight, BW� ¤̧®�nª¥Á�È ��·Ã¨�¦́¤��Îµ�ª�Å�o�µ��¨� ·̈��³¨µ¥

­��n°�o�®µ¦�oª¥�Îµ�ª��³¨µ¥�n°�o� 

 

3����¨� ·̈��³¨µ¥��fresh fruit bunch, FFB� ¤̧®�nª¥Á�È ���·Ã¨�¦́¤�n°�o��n°�̧��´É��ÎÊ µ®�´�

�³¨µ¥­�Â�n¨³�³¨µ¥�̧ÉÁ�È�Á�̧É¥ªÅ�o�»�¦°��µ¦Á�È�Á�̧É¥ª��oª¥Á�¦ºÉ°��´É�Â��­�¦·���µ��60��·Ã¨�¦́¤�
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Á¤ºÉ°�¦��12�Á�º°���Îµ�o°¤¼¨�ÎÊ µ®��́�³¨µ¥­��̧ÉÁ�È�Á�̧É¥ªÅ�o¤µ¦ª¤��́Á�È ��ÎÊ µ®��́�³¨µ¥­��n°�o�

�n°�̧ 

 

�µ¦ª·Á�¦µ³®r�¨�µ�­�·�· 

 

�µ¦ª·Á�¦µ³®r�¨�µ�­�·�·Ã�¥Ä�oÃ�¦Â�¦¤�Statistical Tool for  Agricultural Research 

(STAR) �µ¤Â���µ¦��¨°�Â���¨È°�­»n ¤­¤�¼¦�r � �Randomized Complete Block Design ; 

RCBD) Ä�o�Duncan's Multiple Range Test (DMRT)  Á�È �ª·�̧Á�¦̧¥�Á�̧¥��ªµ¤Â���nµ��°�®�nª¥

��¨°� 
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­�µ��¸ÉÂ¨³¦³¥³Áª¨µ�µ¦�Îµª·�´¥ 
 

1.  ­�µ��̧É�µ¦�Îµª·�´¥ 
 

¡ºÊ��̧ÉÃ�¦��µ¦¡�́�µª·�µ�µ¦«¼�¥rÁ¦̧¥�¦¼ oª·�¥́Â¨³�nµ¥�°�Á��Ã�Ã¨¥¸�µ¦� ·̈��µ¨r¤�ÎÊ µ¤�́

Ä�Á��¡ºÊ��̧É�¨¼�Ä®¤n��£µ�ª·�µ¡º�Å¦n�µ���³Á�¬�¦�¤®µª·�¥µ¨¥́Á�¬�¦«µ­�¦r��´Ê�°¥¼n�̧É��Îµ�¨®�°�

®¤¼�°ÎµÁ£°ª·®µ¦Â�����́®ª�́­¦³�»¦̧ 

 

2.  ¦³¥³Áª¨µ�µ¦�Îµª·�´¥ 

 

Á¦·É¤�´Ê�Â�n�ª�́�̧É�21�­·�®µ�¤�¡�«��2563�­·Ê�­»��ª�́�̧É�19�Á¤¬µ¥��¡�«��2564 
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�¨Â¨³ª·�µ¦�r 
 

�µ¦Á�¦̧¥�Á�̧¥��¨�¨·��°��µ r̈¤�ÎÊµ¤´�¡�́�»r�µ¦�oµ�8�¡´��»r ��̧É°µ¥»�10 �̧�Ä�¡ºÊ��̧É�·�Á�¦̧Ê¥ª�´� 

 

1.  �Îµ�ª��³¨µ¥��bunch number�� 

 

¡�ªnµ �Îµ�ª��³¨µ¥�°��µ¨r¤�ÎÊ µ¤�́�´Ê��8�¡�́�»r�¤̧�ªµ¤Â���nµ��µ�­�·�·°¥nµ�¤̧�¥́­Îµ��́

¥·É��¤̧�nµÁ�¨̧É¥�°��»�¡�́�»r°¥¼n�̧É�7.32 �³¨µ¥�n°�o��n°�̧�Ã�¥¡�́�»r­»¦µ¬�¦r�µ�̧�3, ¡�́�»r­»¦µ¬�¦r�µ�̧�2, 

¡�́�»r�̧¡¸Ã�¨�rÁ�o��rÁ�Á�°¦nµ�Â¨³¡�́�»r­»¦µ¬�¦r�µ�̧ 4�¤̧�Îµ�ª��³¨µ¥�̧ÉÁ�È�Á�̧É¥ªÅ�o�n°�o��n°�̧

­¼�­»��¤̧�Îµ�ª��³¨µ¥�8.86, 8.51 7.99 Â¨³�7.63��³¨µ¥��µ¤¨Îµ��́�¦°�¨�¤µ�º°�¡�́�»r­»¦µ¬�¦r�µ�̧�

6, ¡�́�»r­»¦µ¬�¦r�µ�̧�5, ¡�́�»r¥¼�·ªµ�·��Â¨³¡�́�»r°¼�· � ¤̧�Îµ�ª��³¨µ¥�6.93, 6.90, 5.96 Â¨³�5.78�

�³¨µ¥��µ¤¨Îµ��́� 

 

2. ��ÎÊµ®��́�³¨µ¥��bunch weight) 

 

¡�ªnµ��ÎÊ µ®�´��³¨µ¥Á�¨̧É¥�°��µ¨r¤�ÎÊ µ¤´��´Ê��8 ¡�́�»r�¤̧�ªµ¤Â���nµ��µ�­�·�·°¥nµ�¤̧

�¥́­Îµ��́�¤̧�nµÁ�¨̧É¥�°��»�¡�́�»r°¥¼n�̧É�11.38 �·Ã¨�¦́¤�Ã�¥¡�́�»r­»¦µ¬�¦r�µ�̧ 4, ¡�́�»r�̧¡¸Ã�¨�rÁ�o��r

Á�Á�°¦nµ�Â¨³¡�́�»r­»¦µ¬�¦r�µ�̧�5�¤̧�ÎÊ µ®��́�³¨µ¥Á�¨̧É¥­¼�­»��¤̧�ÎÊ µ®��́�³¨µ¥Á�¨̧É¥�12.79, 12.41 

Â¨³�11.46 �·Ã¨�¦́¤��µ¤¨Îµ��́�¦°�¨�¤µ�º°�¡�́�»r­»¦µ¬�¦r�µ�̧�2,�¡�́�»r°¼�·, ¡�́�»r­»¦µ¬�¦r�µ�̧�6, 

¡�́�»r¥¼�·ªµ�·��Â¨³¡�́�»r­»¦µ¬�¦r�µ�̧�3 ¤̧�ÎÊ µ®�´��³¨µ¥Á�¨̧É¥�11.38, 10.91, 10.87, 10.76, 10.43 

�·Ã¨�¦́¤��µ¤¨Îµ��́ 

 

3.  �¨� ·̈��³¨µ¥��fresh fruit bunch� 

 

¡�ªnµ��¨� ·̈��³¨µ¥�°��µ¨r¤�ÎÊ µ¤�́�´Ê��8 ¡�́�»r�¤̧�ªµ¤Â���nµ��µ�­�·�·°¥nµ�¤̧�¥́­Îµ��́

¥·É��¤̧�nµÁ�¨̧É¥�°��»�¡�́�»r°¥¼n�̧É�82.38 �·Ã¨�¦́¤�n°�o��n°�̧�Ã�¥¡�́�»r�̧¡¸Ã�¨�rÁ�o��rÁ�Á�°¦nµ, ¡�́�»r­»

¦µ¬�¦r�µ�̧�2, ¡�́�»r­»¦µ¬�¦r�µ�̧ 4, ¡�́�»r­»¦µ¬�¦r�µ�̧�3, ¡�́�»r­»¦µ¬�¦r�µ�̧�5�Â¨³¡�́�»r­»¦µ¬�¦r�µ�̧�

6�¤̧�¨� ·̈��³¨µ¥�n°�o��n°�̧­¼�­»��¤̧�¨� ·̈��³¨µ¥�98.59, 96.96, 95.51, 91.64, 77.00 Â¨³�74.87 

�·Ã¨�¦́¤��µ¤¨Îµ�´��¦°�¨�¤µ�º°�¡�́�»r¥¼�·ªµ�·��Â¨³¡�́�»r°¼�·� ¤̧�¨� ·̈��³¨µ¥�63.73 Â¨³�60.76�

�·Ã¨�¦́¤��µ¤¨Îµ��́ 
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�µ¦µ��̧É�2  �Îµ�ª��³¨µ¥��ÎÊµ®��́�³¨µ¥�Â¨³�¨� ·̈��³¨µ¥�°��µ¨r¤�ÎÊµ¤�́�´Ê��8�¡�́�»r 

 

Varieties Bunch number 

(bunch/plant/year) 

Bunch weight 

(kg) 

Fresh fruit bunch 

(kg/plant/year) 

Suratthani 2 8.51 a 11.38 bc 96.96 a 

Suratthani 3 8.86 a 10.43 c 91.64 a 

Suratthani 4 7.63 ab 12.79 a 95.51 a 

Suratthani 5 6.90 bc 11.46 abc 77.00 ab 

Suratthani 6 6.93 bc 10.87 c 74.87 ab 

CP Golden Tenera 7.99 ab 12.41 ab 98.59 a 

Univanich 5.96 c 10.76 c 63.73 b 

Uti 5.78 c 10.91 c 60.76 b 

Mean 7.32 11.38 82.38 

F-test ** * ** 

C.V. (%) 10.04 6.35 15.14 

 

®¤µ¥Á®�»��ns = Å¤nÂ���nµ��µ�­�·�·, * = ¤̧�ªµ¤Â���nµ��µ�­�·�·°¥nµ�¤̧�´¥­Îµ��́ , ** = ¤̧�ªµ¤

Â���nµ��µ�­�·�·°¥nµ�¤̧�¥́­Îµ��́¥·É�, �ºÉ°¡�́�»r��Varieties), �Îµ�ª��³¨µ¥��Bunch number), �ÎÊ µ®��́

�³¨µ¥��Bunch weight), �¨� ·̈��³¨µ¥��Fresh fruit bunch) 
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Ã�¥���·­£µ¡�·��̧ÉÁ®¤µ³­Îµ®¦́��µ¦�¨¼��µ¨r¤�ÎÊ µ¤�́�ª¦�³Á�È ��·�¦nª�®¦º°�·�¦nª���

Á®�̧¥ª�¤̧�µ¦¦³�µ¥�ÎÊ µÅ�o�̧�¹��µ��¨µ��Å¤n�ª¦¤̧�ÎÊ µ�nª¤��́�¦³��́�ÎÊ µÄ�o�·�­¼�­»�Å¤n�ª¦Á�·��75 

Á���·Á¤�¦�µ��·ª�·��¤̧�ªµ¤°»�¤­¤�¼¦�r�µ��¨µ��¹�­¼��Á�È ��·��̧É¤̧�ªµ¤ ¹̈��°�®�oµ�·�¤µ��ªnµ�

100�Á���·Á¤�¦Å¤n¤̧�´Ê��·��µ��¦³��́�ÎÊµÄ�o�·� ¹̈��75-100�Á���·Á¤�¦�¤̧�nµ�ªµ¤Á�È��¦��nµ��4-6��µ�

�µ¦�¨¼���­°��µ¦Á�¦·�Á�·�Ã��°��µ¨r¤�ÎÊ µ¤�́�8 ¡�́�»rÄ�¡ºÊ��̧É�·�Á�¦̧Ê ¥ª��́��¨�́¡�ªnµ�®µ�¤̧

ª·�̧�µ¦�¼Â¨¦́�¬µ�̧É�¼��o°��¤̧�µ¦�¦́��¦»�¡ºÊ��̧ÉÄ��µ¦�¼�µ¨r¤�ÎÊ µ¤�́Ã�¥�µ¦¥�¦n°��¨¼��Á¡ºÉ°Ä®o�µ¦

¦³�µ¥�ÎÊ µÅ�o­³�ª��Â¨³�¨��ªµ¤Á�È ��¦�¦»�Â¦��°��·�Ã�¥�µ¦Ä­n�¼��µª�¡�ªnµ�µ¨r¤�ÎÊ µ¤�́

­µ¤µ¦�Á�¦·�Á�·�Ã�Â¨³Ä®o�¨� ·̈�Å�o�­°��¨o°���́�(­·¦· ¦́�¬r, 2552) �¹É �¦µ¥�µ�ªnµ��·�Á�¦̧Ê ¥ªÄ�

¡ºÊ��̧É¦µ�£µ��¨µ�¤̧�ªµ¤Á®¤µ³­¤�µ��¨µ��n°�µ¦�¨¼��µ¨r¤�ÎÊµ¤�́�®µ�¤̧�µ¦��́�µ¦�·�Â¨³�ÎÊ µ�̧É

�̧� 

 

�µ��µ¦¡·�µ¦�µ�µ¦Ä®o�¨Ä�£µ¡¦ª¤�Á¤ºÉ°Á�¦̧¥�Á�̧¥��¨�µ¦��¨°�Â¨oª�´Ê�¡�ªnµÄ�¡ºÊ��̧É

Á�̧¥ª��́��µ¦��¨°��°���­»¡·��r­·�̧, ����) Ä��µ¨r¤�ÎÊ µ¤�́¦»n�°µ¥»�8 �̧�¡�ªnµ��¨� ·̈��°�Â�n¨³

¡�́�»rÅ¤nÂ���nµ���́°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·�Â�n¡�́�»r�CP Golden Tenera ¤̧Â�ªÃ�o¤�̧É�³Ä®o�¨� ·̈�

¤µ��̧É­»��Á�ºÉ°��µ�¤̧°�́¦µ­nª��n°�°��ª́Á¤̧¥¤µ��̧É­»��Á¤ºÉ°¡·�µ¦�µ�Îµ�ª��³¨µ¥�n°�o��n°�̧�¡�ªnµ�

�µ¨r¤�ÎÊµ¤�́¦»n�°µ¥»�10 �̧�¤̧�Îµ�ª��³¨µ¥¨�¨��µ��̧�̧É�Š�°¥nµ�Á�n���́�Ã�¥�´ÉªÅ��µ¨r¤�ÎÊµ¤�́�̧É�̧�ª¦

� ·̈��³¨µ¥Å�oÅ¤n�ÎÉµ�ªnµ�12 �³¨µ¥�n°�o��n°�̧��µ¨r¤�ÎÊµ¤�́�̧É¤̧°µ¥»�o°¥�³¤̧�Îµ�ª��³¨µ¥�n°�o�¤µ��

Â�n�³¨µ¥¤̧��µ�Á¨È���¦³¤µ��28 �³¨µ¥�n°�o��n°�̧��̧É°µ¥»�5 �̧®¨´��¨¼��Â¨³Á¤ºÉ°°µ¥»¤µ��¹Ê�

�Îµ�ª��³¨µ¥�n°�o��n°�̧�³¨�¨�°¥nµ��oµÇ�Á® º̈°�o°¥�ªnµ�8 �³¨µ¥�n°�o��n°�̧®¨�́�¨¼��Â�n��µ�

�³¨µ¥Ä®�n�¹Ê ���°¦¦́��r�Â¨³��³ , 2554; Lim and Chan, 1998)��¹É ��Îµ�ª��³¨µ¥�³�¹Ê�°¥¼n�´��

�Îµ�ª��µ�Ä�Á¡·É¤�­´�­nª��n°�°�Á¡«Á¤̧¥�°�́¦µ�n°�°� n °�Â¨³°�́¦µ�³¨µ¥ n °��Corley and Tinker, 

2003� 

 

�µ��µ¦��¨°�Ä�¡ºÊ��̧ÉÁ�̧¥ª��́�°���¦��, 2564���Îµ�µ¦Á�¦̧¥�Á�̧¥��µ¦Á�¦·�Á�·�Ã��°�

�µ¨r¤�ÎÊ µ¤�́¡�́�»r�µ¦�oµ�8 ¡�́�»r��̧É°µ¥»�10��̧�¡�ªnµ�¡�́�»r�CP Golden Tenera ¤̧�µ¦Á�¦·�Á�·�Ã��µ�

�µ�¨Îµ�o�­¼�­»��­°��¨o°���́¦µ¥�µ��°���Corley and Tinker, 2003���¹É �¦µ¥�µ�ªnµ��ªµ¤­¼��°�

�o��µ¨r¤�ÎÊ µ¤�́¤̧�¨�n°�o��»��µ¦Á�È�Á�̧É¥ª�Ä��µ¦�¦́��¦»�¡�́�»r�µ¨r¤�ÎÊ µ¤�́�¹�Ä®o�ªµ¤­Îµ��́��́

¨�́¬�³�ªµ¤­¼��o��°¥nµ�Å¦�È�µ¤Ä��µ¦��́Á º̈°��o��µ¨r¤�ÎÊµ¤�́�̧ÉÄ®o�¨� ·̈�­¼��¤�́Á�È��o��̧É¤̧�ªµ¤

­¼��µ�¨Îµ�o�¤µ�Á�n���́��¹É �Â­���¹��ªµ¤Â�È�Â¦��ªnµ�o�Á�̧Ê¥ 
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­¦»� 

 

�µ¦Á�¦̧¥�Á�̧¥��¨� ·̈��°��µ¨r¤�ÎÊ µ¤�́¡�́�»r�µ¦�oµ�8�¡�́�»r��̧É°µ¥»�10��̧�Ä�¡ºÊ��̧É�·�Á�¦̧Ê ¥ª

��́�¡�ªnµ��µ¦Ä®o�¨� ·̈��°��µ¨r¤�ÎÊµ¤�́�´Ê��8�¡�́�»r�¤̧�ªµ¤Â���nµ�°¥nµ�¤̧�¥́­Îµ��́¥·É��µ�­�·�·�Ã�¥

¡�́�»r�CP Golden Tenera Ä®o�¨� ·̈�­¼�­»��98.59 �·Ã¨�¦́¤�n°�o��n°�̧ 

 

°¥nµ�Å¦�È�µ¤�Ä�°�µ���ª¦�o°�¤̧�µ¦Á�È��o°¤¼¨°¥nµ��n°Á�ºÉ°��Á�ºÉ°��µ��µ¨r¤�ÎÊµ¤�́Á�È�¡º�

�̧É¤̧°µ¥»¥º�¥µª�­µ¤µ¦�Ä®o�¨� ·̈�Ä��»��nª�°µ¥»�Â¨³¤̧°µ¥»Á�È�Á�̧É¥ª�¨� ·̈��µ��ªnµ�25��̧��¹�

�ÎµÁ�È ��o°�¤̧�o°¤¼¨Á¡ºÉ°­�´�­�»��µ¦�´�­·�Ä�Á º̈°�Ä�o¡´��»r�̧É Á®¤µ³­¤�n°�µ¦Á¡µ³�¨¼��°�

Á�¬�¦�¦Ä�£µ��¨µ��n°Å� 
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Á°�­µ¦Â¨³­·É�°oµ�°·� 

 

�¦¤¡�́�µ�̧É�·����¤��������o°¤¼¨�µ¦�´��µ¦�·���Â®¨n��̧É¤µ 

https://www.ldd.go.th/Web_Soil/acid.htm, �4��»¤£µ¡�́�r�2565. 

 

�¦¤ª·�µ�µ¦Á�¬�¦��¤������ �µ r̈¤�ÎÊµ¤´���¨¼��­¤��¡�́�»rÃ�¨�rÁ�o�Á�Á�°¦µ��Golden Tenera��

Â®¨n��̧É¤µ�www.doa.go.th/pvp/images/stories/indexpp2518/AnnoDOA_nameplant/t409. 

pdf, 24 �»¤£µ¡�́�»r�2565. 

 

�§¬�µ�­´¤¡�́�µ¦́�¬r���Śŝŝř����¦́��¦»�¡�́�»r¡º���¡ºÊ��µ��ª·�¸�µ¦�Â¨³Â�ª�·��  £µ�ª·�µ¡º�Å¦n�µ�

��³Á�¬�¦�¤®µª·�¥µ¨¥́Á�¬�¦«µ­�¦r���¦»�Á�¡²� 

 

�§¬�µ�­´¤¡�́�µ¦́�¬r���2559����¦́��¦»�¡�́�»r¨¼��­¤���¡·¤¡r�¦́Ê ��̧É�1��£µ�ª·�µ¡º�Å¦n�µ���³Á�¬�¦�

¤®µª·�¥µ¨¥́Á�¬�¦«µ­�¦r, �¦»�Á�¡²� 

 

�µ���µ��°��³,�¡­»�­�»¨°µ¦̧ª�́�µ���̧¦ª»�·��»n��Îµ�Â¨³�°»�¤��Îµ�µ���Śŝŝş����µ¦Á�¦̧¥�Á�̧¥�¡�́�»r

�µ r̈¤�ÎÊµ¤´��Ş�­µ¥¡�́�»r �Ä�¡ºÊ��̧É£µ��³ª´�°°�Á�̧¥�Á®�º°�°����°��¦³Á�«Å�¥�

ªµ¦­µ¦¡º�«µ­�¦r­��¨µ��¦·��¦r�1�2�: 1-6. 

 

��³�¦¦¤�µ¦��́�Îµ¡��µ�»�¦¤��¡¸ª·�¥µ� �2551���¡��µ�»�¦¤��¡ª̧·�¥µ���­Îµ��́¡·¤¡r�

¤®µª·�¥µ¨¥́Á�¬�¦«µ­�¦r, �¦»�Á�¡²� 

 

�µ¥�Ã�¦ª·­�Â¨³��°ºÉ�Ç���2547� ��µ r̈¤�ÎÊµ¤´���Á°�­µ¦ª·�µ�µ¦�¨Îµ��́�̧É�16/2547.���¦»�Á�¡²���¦¤

ª·�µ�µ¦Á�¬�¦�­�µ��́ª·�¥́¡º�­ª�. 

 

�̧¦³¡�«r���́�¦�·¥¤���2560����¼n¤º°Á�¬�¦�¦��µ¦�¨·��µ r̈¤�ÎÊµ¤´�°¥nµ�¤¸�¦³­·��·£µ¡��¡·¤¡r�¦́��̧É�2 

«¼�¥rª·�¥́Â¨³¡�́�µ�µ¦� ·̈��µ¨r¤�ÎÊµ¤�́���³�¦́¡¥µ�¦�¦¦¤�µ�·�

¤®µª·�¥µ¨¥́­��¨µ��¦·��¦r, ­��¨µ 

 

https://www.ldd.go.th/Web_Soil/acid.htm
http://www.doa.go.th/pvp/images/stories/indexpp2518/AnnoDOA_nameplant/t409
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�¦·¬�́�¥¼�·ªµ�·��ÎÊµ¤�́�µ¨r¤��Îµ��́��2562���¡�́�»r�µ r̈¤¨¼��­¤¥¼�·ªµ�·��  Â®¨n��̧É¤µ�

http://www.univanich.com/image/SeeedBR/SeedBR-t.pdf, 18 ��́ªµ�¤�2564. 

 

Á¦ª�́�Á ·̈«§�¥́Ã¥�·�� �2547����µ r̈¤�ÎÊµ¤´�Ä�¡º�Á«¦¬��·���£µ�ª·�µ¡º�Å¦n�µ���³Á�¬�¦�

¤®µª·�¥µ¨¥́Á�¬�¦«µ­�¦r, �¦»�Á�¡²��252-271. 

 

«¼�¥rª·�¥́�µ¨r¤�ÎÊµ¤�́­»¦µ¬�¦r�µ�̧���¤����������µ¦�´��µ¦­ª��µ r̈¤�ÎÊµ¤´��Á¡ºÉ°Á¡·É¤�¨�¨·��ÎÊµ¤´�

�µ r̈¤���­Îµ��́ª·�¥́Â¨³¡�́�µ�µ¦Á�¬�¦Á���7��¦¤ª·�µ�µ¦Á�¬�¦, �¦³�¦ª�Á�¬�¦Â¨³

­®�¦�r� 

 

«¼�¥rª·�¥́�µ¨r¤�ÎÊµ¤�́­»¦µ¬�¦r�µ�̧���¤����������ª´��¦¦¤�µ r̈¤�ÎÊµ¤´����­Îµ��́ª·�¥́Â¨³¡�́�µ�µ¦

Á�¬�¦Á���7��¦¤ª·�µ�µ¦Á�¬�¦, �¦³�¦ª�Á�¬�¦Â¨³­®�¦�r� 

 

­Îµ��́�µ�Á«¦¬��·��µ¦Á�¬�¦���256�.  ­�·�·�µ¦Á�¬�¦�°��¦³Á�«Å�¥��̧�256�. ��Â®¨n��̧É¤µ�

https://kuza.me/ozc9I, 31�¡§¬£µ�¤�256�� 

 

­·¦· ¦́�¬r�¡¨µ¥Â�oª���2559.  �ªµ¤Á®¤µ³­¤�°��·�Á�¦̧Ê¥ª�n°�µ¦�¨¼��µ r̈¤�ÎÊµ¤´�Ä��̧É¦µ�£µ��¨µ�

�°��¦³Á�«Å�¥���ª·�¥µ�·¡��r�¦·��µÃ���¤®µª·�¥µ¨¥́Á�¬�¦«µ­�¦r 

 

­»���r�̧�Â���»o¥.  2564. �°·��·¡¨�°�¦³¥³�¨¼��n°�µ¦Á�¦·�Á�·�Ã�Â¨³�¨�¨·��µ r̈¤�ÎÊµ¤�́¡�́�»r­»

¦µ¬�¦r�µ�¸2�°µ¥»�7 �̧ Ä�¡ºÊ��̧É�»��·�¦́�­·����ª·�¥µ�·¡��r�¦·��µÃ���

¤®µª·�¥µ¨¥́Á�¬�¦«µ­�¦r 

 

­»��¦³­��r�­»ª¦¦�Á ·̈«��­�¨��µ¥«¦̧���¦³£µ­��nµ�Á®¨È����·£µ�Á�ºÉ°��ª���¦³ª·ª¦¦��Ã��·¡�́�r�

Â¨³�Á�¬�µ¥»���Å�¥�»¦̧�� 2553.  �µ¦�¦́��¦»�¡�́�»r�µ r̈¤�ÎÊµ¤´�¨¼��­¤Á�Á�°¦µ��D x P��

Â¨³�µ¦�nµ¥�°�Á��Ã�Ã¨¥¸�µ¦�¨·��µ r̈¤�ÎÊµ¤´��̧ÉÁ®¤µ³­¤Â�nÁ�¬�¦�¦���Â®¨n��̧É¤µ�

file:///C:/Users/Asus/Downloads/RDIEX���������pdf��22���́ªµ�¤�2564. 

 

°¦¦��°·�¨�́¬�r��2554. �­n�Á­¦·¤­ª�­o¤¦oµ��»n�¦́�­·��Á�È ��o�Â���¨¼��µ r̈¤�ÎÊµ¤´��� Â®¨n��̧É¤µ�

https://dlink.me/D�PB�,�24 ¤�¦µ�¤�2554. 

http://www.univanich.com/image/SeeedBR/SeedBR-t.pdf
file:///C:/Users/Asus/Downloads/RDIEX25530048.pdf
https://dlink.me/D0PB7
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°¼�·¡�́�»r¡º���¤�������Â®¨n��̧É¤µ�°¼�·¡�́�»r¡º���readgur.com), řŝ�¤�¦µ�¤�ŚŝŞŚ� 

 

Breemen, N.V. ��������Genesis and Solution Chemistry of Acid Sulphate Soil in 

Thailand. The Center of Agricaltural Publishing Documentation, Wageneigen. 
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Ltd, Oxford. 
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Managing oil palm for high yields: agronomic principles, pp. ����, Malaysian 

Soc. Soil Sci. and Param Agric. Surveys, Kuala Lumpur. 
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Turner, P.D. and Gillbanks, R.A.  1974.  Oil Palm Cultivation and Management. 
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33 
 

�¦³ª´�·�µ¦«¹�¬µÂ¨³�µ¦�Îµ�µ� 

 

�ºÉ°��µ¤­�»¨ �ª¦·��¦�¡¥µ¥µ¥¤ 

ª´��Á�º°���̧�Á�·� �24 �»¨µ�¤�2541 

­�µ��̧ÉÁ�·� ���́®ª�́�¦³�̧É 

�¦³ª´�·�µ¦«¹�¬µ �¤�́¥¤«¹�¬µ� 

 �Ã¦�Á¦̧¥��¨°��n°¤¦µ¬�¦r¦́�­¦¦�r 

 �°ÎµÁ£°�¨°��n°¤���́®ª�́�¦³�̧É 

�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¦́� - 

 

 

 


