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             Hybrid cane (Saccharum officinarum x S. spontaneum) is highly tolerant to drought, 

high tillering, short harvesting cycle, harvested several times, high dry matter content and 

good fiber source. The present study aimed to evaluate growth, yield and yield components 

of hybrid cane. The field experiment was conducted at Kamphaeng Phet province in  

2020-2021. The experiment was arranged in RCBD with 4 replications. The treatment 

consisted of 10 clones of hybrid cane (1-124, 1-131, 1-144, 2-180, 2-200, 2-42, 3-20, 3-22, 

KU58-5-6 and KU58-5-7) and 2 check varieties (Biotech 2 and KK 3). Data collection 

consisted of growth, yield component, biomass yield and nutritional value such as moisture, 

dry matter, CP, ADF, NDF, ADL and ash. Hybrid cane was harvested at every 4 months. 

The results showed that KU58-5-6, KU58-5-7, clone 3-22, 2-42 and 2-200 had average plant 

height closing to Biotech 2 (The tallest plant height variety). Clone 3-20 produced the highest 

average tiller number (15.10 tillers/clump) resulting in the highest tiller/rai. Clone 3-20 and 

3-22 had average leaf/stem ratio closing to KK 3. Clone 2-200 had high dry weight yield in 

both leaf and stem, and provided more total dry biomass yield than all clones/varieties, except 

clone 2-42 and 3-20. In case of nutritional value, clone 2-200 had dry matter content than 

Biotech 6, Biotech 7 and KK3. All clones had low CP in both leaf and stem. NDF content of 

leaf and stem of all clones were higher than standard level and moderate ADF content, while 

ADL content in leaf and stem were showed in length of 3.93-7.25 and 4.39-9.71%, 

respectively. All clones tended to have higher ash content in leaf than stem. 
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�µ¦Á�¦·�Á�·�Ã���¨�¨·�°µ®µ¦®¥µ�Â¨³�»��nµ�µ�Ã£��³��°�°o°¥�¼n�­¤�řŘ�Ã�¨�� 

Á¡ºÉ°Ä�o Á�È �°µ®µ¦­́�ªrÁ�¸Ê¥ªÁ°ºÊ°� 

 

Growth, Herbage Yield and Nutritional Value of 10 Clones of Hybrid cane for 

Use as Ruminant Feed 

�Îµ�Îµ 

 

�����������������°µ®µ¦®¥µ�¤̧�ªµ¤­Îµ��́�n°�µ¦� ·̈�Ã�Á�ºÊ°Ã��¤��́��»��́¡º�°µ®µ¦­´�ªrÂ¨³�¨¡¨°¥

Å�o�µ��µ¦Á�¬�¦�Á�n��¢µ��oµª�¤̧Å¤nÁ¡¸¥�¡°�Á�ºÉ°��µ�£¥́Â¨o�¥�́Á�È ��́��¥́­Îµ��́�̧É­n��¨�¦³��°¥nµ�

¤µ��n°�µ¦� ·̈��µ��µ¦Á�¬�¦�Â¨³�n°Á�¬�¦�¦�¼ oÁ ¨̧Ê ¥�­´�ªr� Á�ºÉ °��µ�Á�¬�¦�¦Ä�¡ºÊ��̧É � 

��́®ª�́�ÎµÂ¡�Á¡�¦�­nª�Ä®�n�³Ä�o¢µ��oµªÁ�È �Â® n̈�°µ®µ¦®¥µ�®¨�́��°��µ���́®ª�́�ÎµÂ¡�Á¡�¦

�³Á�È �¡ºÊ��̧É� ¼̈�°o°¥�̧É­Îµ��́�°��¦³Á�«Å�¥Â¨oª�¥�́Á�È �¡ºÊ��̧É� Îµ�«»­´�ªr�̧É­Îµ��́�Ã�¥Á�¡µ³Ã�Á�ºÊ°

Â¨³Ã��¤��´��´Ê ��°o°¥°µ®µ¦­´�ªr�¹�Á�È �¡º��µ�Á º̈°�Ä®¤n­Îµ®¦́��µ¦� ·̈�Ã�Á�ºÊ °Â¨³Ã��¤�

Á�ºÉ°��µ�¤̧�»�­¤�´�·�̧É� ¼̈��nµ¥��¼Â¨�o°¥Â¨³��Â¨o��Ä®o�¨� ·̈�Ä�Á���r�̧É �̧� ¤̧ª�́�»Â®o�­¼ � 

Â¨³�»��nµ�µ�Ã£��³¤̧�ªµ¤­¤ÎÉµÁ­¤°�¤̧«�́¥£µ¡Ä��µ¦Ä�oÁ�È �ª�́�»�·�Á­¦·¤Ä��nª�§�¼Â¨o���nª¥¨�

�o��»��nµÄ�o�nµ¥�µ¦Á¡µ³� ¼̈��Á¡¦µ³°o°¥­µ¤µ¦�Åªo�°Å�o�Â¨³�nª¥Á¡·É¤�µ¦�·�Â¨³�µ¦¥n°¥�°�Ã�

Å�o�¤̧�ªµ¤�ÎµÁ�È �°¥nµ�¥·É��̧É�³�o°���́­¦¦®µ¡º�°µ®µ¦­´�ªr�̧É¤̧«�́¥£µ¡­¼�Ä��µ¦Ä�oÁ�È �°µ®µ¦­´�ªr�

Ä��µ¦Ä�o�¦³Ã¥��r�µ�°o°¥ �̧É�Îµ¤µÄ�o Á ¨̧Ê ¥ �­´�ªr Á�È � °̧�ª· �̧�µ¦®�¹É � �̧É Ä�oÂ�oÅ� �́�®µ 

�µ¦�µ�Â�¨�°µ®µ¦®¥µ�Å�o��Ä��µ¦¡�́�µ­µ¥¡�́�»r°o°¥Á¡ºÉ°Ä�o­Îµ®¦́�Á�È �°µ®µ¦­´�ªrÃ�¥Á�¡µ³�

�¹É �Ä��¦³Á�«­®¦́�°Á¤¦· �µÅ�o¤̧�µ¦ª·�´¥ Á¡ºÉ°�´�Á º̈°�¡´��»r°o°¥­Îµ®¦́�Ä�oÁ�È �°µ®µ¦®¥µ�� 

Ã�¥¡·�µ¦�µ�µ�¨�́¬�³�¨� ·̈���»��nµ�µ�Ã£��³�Â¨³�ªµ¤­³�ª�Ä��µ¦Á�È�Á�̧É¥ªÂ�nª·�̧�µ¦� ¼̈�

Â¨³�µ¦��́�µ¦¥�́Á®¤º°���́°o°¥� ¼̈�Á�·�¡µ�·�¥r�Ã�¥Ä®o�¨� ·̈��řŘ�řŝ���́�Å¦n ��Pate et al., ŚŘŘŚ��

­Îµ®¦́�Ä��¦³Á�«Å�¥�Ã�¬·��Â¨³��³��Śŝŝŝ��¦µ¥�µ�ªnµ��µ¦�¦́��¦» �¡�́�»r°o°¥°µ®µ¦­´�ªr 

Å�o�ÎµÁ�·��µ¦ª·�¥́�´Ê�Â�n�̧�¡�«�ŚŝŜŜ�Ã�¥��³��́ª·�¥́�µ�£µ�ª·�µ¡º�Å¦n�µ���³Á�¬�¦��ÎµÂ¡�Â­��

¤®µª·�¥µ¨´¥Á�¬�¦«µ­�¦r �°o°¥°µ®µ¦­´�ªrÁ�·��µ��µ¦�­¤�oµ¤��·��°�¡´��»r°o°¥� ¼̈�� 

�Saccharum spp.) ��́�°o°¥�n µ��S. spontaneum) �ÎµÄ®o°o°¥°µ®µ¦­´�ªr¤̧¡ºÊ��µ��µ�¡�́�»�¦¦¤�°�

°o°¥�n µ¤µ��ªnµ¦o°¥¨³�ŝŘ�Ã�¥¨�́¬�³�µ��oµ��µ¦Á�¬�¦�°�­µ¥¡�́�»r°o°¥°µ®µ¦­´�ªr��·��nµ��Ç 
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°o°¥°µ®µ¦­´�ªrÁ�È �¡º��̧ÉÄ®o�¨� ·̈��̧ª¤ª¨­¼��Â¨³¤̧¨�́¬�³¡·Á«¬��º°���Â¨o�����ÎÊ µ�nª¤�

���µ��n°Ã¦��Â¨³Â¤¨�«�́¦¼¡º��Á�n��®�°��°Å�o�̧��¹�­µ¤µ¦�� ¼̈�Å�o�»�¡ºÊ��̧É�°��¦³Á�«Å�¥�

­µ¤µ¦�Ä�oÁ�È �°µ®µ¦®¥µ�­Îµ®¦́�Á¨̧Ê¥�Ã�Á�ºÊ°�Ã��¤�Â¨³�¦³�º°�¤̧�ªµ¤°n°��»n¤�Ã�¥�µ¦��¨°�

Ä�Â�¨�Á�¬�¦�¦Ä�¡ºÊ��̧É°µ«¥́�ÎÊ µ ��°o°¥°µ®µ¦­´�ªr­µ¤µ¦�Ä®o�¨� ·̈�Á�¨̧É¥�Ş�ŝ�ş���́�Å¦n ��µ¦��́�

ř��¦́Ê ��®¦º°�ŚŚ�Š���́�Å¦n ��̧�Ã�¥�¨� ·̈��³­¼��ªnµ®�oµ�¤́Ã�o�̧É� ¼̈�Á�¦̧¥�Á�̧¥�Ä�Â�¨�Á�̧¥ª�´��

�řś�Ŝ��́�Å¦n ��̧��­nª��ª·Ã¦��r�Â¨³��³ (2551��¦µ¥�µ�ªnµ�°o°¥°µ®µ¦­´�ªrÁ�È �°o°¥�̧É¤̧�µ¦¡�́�µ 

­µ¥¡�́�»r�Á¡ºÉ°Ä�o�¦³Ã¥��r­Îµ®¦́��µ¦Á�È �°µ®µ¦­´�ªrÃ�¥Á�¡µ³�­µ¤µ¦�Ä®o�¨� ·̈��n°®�nª¥ 

¡ºÊ��̧É­¼��¤̧�ªµ¤���µ��n°­£µ¡Âª�¨o°¤�­µ¤µ¦�Á�È�Á�̧É¥ªÅ�oÄ�¦³¥³Áª¨µ­´Ê �Á¡¸¥��4-5�Á�º°�� 

Ã�¥£µ¥Ä�¦³¥³Áª¨µ�1��̧�Á�È�Á�̧É¥ªÅ�o�3-4��¦́Ê ��¨Îµ�o�°o°¥¤̧��µ�Á¨È��¹��µ��¨µ��¤̧°�́¦µ�µ¦Â���°

�̧�30,000-45,000�¨Îµ�Å¦n�­µ¤µ¦�Åªo�°Å�o�µ��¹��6-10��¦́Ê ��®¦º°¤µ��ªnµ��ÎµÄ®oÁ�È�Á�̧É¥ªÅ�o®¨µ¥�¦́Ê ��

Á�È ��µ¦�nª¥¨��o��»��nµ¡�́�»r°o°¥Ä®oÁ�¬�¦�¦Á�È �°¥nµ�¤µ� �µ��o°¤¼¨�oµ��o�Â­��Ä®oÁ®È�ªnµ°o°¥

�¼n�­¤Á�È �°̧��µ�Á º̈°��̧É�nµ­�Ä��Ä��µ¦�ÎµÅ�Ä�oÁ¨̧Ê ¥�­´�ªrÁ�̧Ê ¥ªÁ°ºÊ°���´��´Ê�Ä��µ¦«¹�¬µ�¦́Ê ��̧Ê  

�¹��ÎµÁ�È ��̧É�³�o°��¦³Á¤·�°o°¥�¼n�­¤Ä�­£µ¡Å¦n�n°��ÎµÅ�­n�Á­¦·¤Ä®oÁ�¬�¦�¦� ¼̈��n°Å� 
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ª�́�»�¦³­��r 

 

1. Á¡ºÉ°��­°��µ¦Á�¦·�Á�·�Ã���¨� ·̈�Â¨³°��r�¦³�°��¨� ·̈��°�°o°¥�¼n�­¤� 

�����Saccharum officinarum x   S. Spontaneum��� Îµ�ª��řŘ�Ã�¨� 

Ś��Á¡ºÉ°�¦³Á¤·��»��nµ�µ�Ã£��³�°�°o°¥�¼n�­¤� 
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�µ¦�¦ª�Á°�­µ¦ 

 

ř���·É��ÎµÁ�·� 

°o°¥��Saccharum officinarum L.��¤̧�·É��ÎµÁ�·�Ä�Á°Á�̧¥Ä�oÂ���¦³Á�«°·�Á�̧¥��³ª�́°°�

Á�̧¥�Ä�o�Ä�Â��Á�µ³�·ª�·�̧Á�È �¡º�Ä�Á��¦o°��ºÊ��tropical) ­µ¤µ¦�� ¼̈�Å�o�´Ê �Â�nÁ­o�¨³�·�¼�� 

�Á­o�¦» o���35�°�«µÁ®�º°�Â¨³�35�°�«µÄ�oÂ¨³Á­o�¨°��·�¼���Á­o�Âª���105-155�°�«µ�³ª�́°°��Á�È �

¡º��̧É¤�»¬¥r¦¼ o��́¤µ�µ���́®¤ºÉ��̧��µ¦Â¡¦n�¦³�µ¥�°�°o°¥�µ��·ª�·�̧Á�È ��3��µ���µ¤¨Îµ��́Áª¨µ��º°  

1.1 ®¤¼n Á�µ³Ã�Ã¨¤°���· ªÁ±�¦· �̧­r �Â¨³�·ªÂ� ·̈Ã�Á�̧¥ � Á�·��¹Ê ��µ��´�®¤ºÉ��Ç��̧ 

�n°��¦·­�«�́¦µ�  

         1.2 ®¤¼n Á�µ³�ªµ��¦³Á�«°·�Ã��̧Á�̧¥�Â®¨¤¤µ¨µ¥¼�¢· ·̈��· �­r �°·�Ã��̧���¹É �¦ª¤�¹� 

�¦³Á�«Å�¥��¨°��¹��µ¥ ́É�Â��°nµªÁ���°¨��¦³Á�«°·�Á�̧¥��µ¦�¦³�µ¥�ª́�oµ��̧Ê Á¦·É¤Á¤ºÉ°�¦³¤µ��

6,000��̧�n°��¦·­�«�́¦µ���ªnµ�̧É°o°¥�³�¦³�µ¥�µ��·ª�·�̧Å��¹�°·�Á�̧¥�´Ê��o°�Ä�oÁª¨µ�¹��3,000��̧� 

�µ¦�¦³�µ¥�ª́�µ��·«�³ª�́���̧Ê ¤̧�ªµ¤­Îµ��́¤µ��Á¡¦µ³Å�o�n°Ä®oÁ�·��µ¦¡�́�µ°»�­µ®�¦¦¤

�ÎÊµ�µ¨���¤̧�ªµ¤Á�¦·�°¥nµ��̧ÉÁ®È�°¥¼nÄ��́��»��́  

         1.3 ¢· �·��°��µ��µ¤´ª��»��¤µ¦r Á��´­�Ã�Å�Á°�̧�°̧­Á�°¦rÂ¨³±µªµ¥�¦ª¤�´Ê �Á�µ³°ºÉ��Ç� 

Ä�¤®µ­¤»�¦Â��·¢· ���µ¦�¦³�µ¥�ª́�µ¤�·«�µ���́� n̈µªÁ�·��¹Ê�Á¤ºÉ°�¦³¤µ�Å¤nÁ�·��500 �̧�®¨�́�µ� 

�̧É°o°¥�¹�°nµªÁ���°¨ 

2. ¨�́¬�³�µ�¡§�¬«µ­�¦r  

2.1�¦µ���root) 

�������� °o°¥¤̧¦³��¦µ� °¥��fibrous root system) Â�n�¦³�µ¥°°�Ã�¥¦°�¨Îµ�o��Ä�¦́«¤̧�¦³¤µ�� 

50-100 Á���·Á¤�¦� ¹̈��100-150�Á���·Á¤�¦��´Ê��̧Ê�¹Ê�°¥¼n��́¡�́�»rÂ¨³­£µ¡Âª�¨o°¤�°o°¥Å¤n¤̧¦µ�Â�oª

�°��µ�Á¤ºÉ°� ¼̈��oª¥Á¤¨È��¹É ��¼�¨oµ¥¤̧¦µ�Â�oª�Á¦̧¥�ªnµ�Å¡¦¤µ¦̧¦¼���Primary root) ®¦º°�Á�¤·�´̈ ¦¼� 

(seminal root) ���·°o°¥�¥µ¥¡�́�»rÃ�¥Ä�o¨Îµ�o��´�Á�È ��n°��Ç�¨³�Ś�ś��µ�Â�n¨³�n°�Á¦̧¥�ªnµ 

�n°�¡´��»r � �sett ®¦º °�cutting ®¦º °�seed piece ®¦º °�seed cane) Á¤ºÉ°Á°µ�n°�¡´��»r�´�� n̈ µª� ¼̈� 

�³�¦µ��¦µ��2��»���º°
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         2.1.1�¦µ��°��n°�¡�́�»r��Setting root ®¦º°�cutting root) °µ�Á¦̧¥�ªnµ�¦µ��´Éª�¦µª��µ��»n ¤

¦µ�Ä��¦· Áª�Á�·�¦µ��°��n°�¡�́�»r¡ª��̧Ê �¤̧¨�́¬�³�°¤Â��Â���¤µ����³�̧É�µ�°��n°�¡�́�»r

� Îµ¨´�Á�¦·�Á�È �®�n°��shoot) �´Ê��Å�o�ÎÊ µÂ¨³�µ�»°µ®µ¦�µ��·��µ�¦µ�Á® n̈µ�̧Ê �¦µ��°��n°�¡�́�»r 

�³�Îµ®�oµ�̧É�n°Å�����¦³�´É�®�n°¤̧¦µ��°���Á°��Îµ®�oµ�̧É�¼��ÎÊ µÂ¨³�µ�»°µ®µ¦Â���®¨�́�µ��´Ê�

¦µ��°��n°�¡�́�»r¦ª¤�´Ê��ª́�n°�¡�́�»rÁ�·¤�È�³®¤�­£µ¡Å������ 

         2.1.2�¦µ��°�®�n°��shoot root) °µ�Á¦̧¥�ªnµ�¦µ��µª¦�Á�È �¦µ��̧ÉÁ�·��µ��»n ¤¦µ��°�®�n° 

�̧ÉÁ�·��µ��n°�¡�́�r�´Ê��¦µ��̧Ê ¤̧��µ�Ä®�n�ªnµ¦µ���·�Â¦�Á¤ºÉ°Á�·�Ä®¤n�Ç�¤̧¨�́¬�³°ª�Å¤n¤̧Â���� 

­̧�µª�Â¨³­̧�³Á�¨̧É¥�Á�È ��ÎÊ µ�µ¨Á�o¤Á¤ºÉ°°µ¥»¤µ��¹Ê ��Â¤oªnµ�»n ¤¦µ��̧É�¦µ��Ä��¦· Áª�Á�·�¦µ� 

�°�Â�n¨³�o°�³¤̧�Îµ�ª��Îµ�´��Â�n Á�ºÉ °��µ�­n ª�Ã���°�¨Îµ�o��̧É°¥¼nÄ�o�·�¤̧�¨o°��̧É¤µ�� 

�ÎµÄ®o¤̧¦µ�¤µ��¦µ��³Á�¦·�°°�¤µ�µ��»n ¤¦µ�Á�nµ�´Ê���µ¦Á�¦·��°�¦µ��³Á�·��¥°¥��́Ã�¥�n°Á�ºÉ°��

Ä���³�̧É¦µ�Á�nµ�Îµ¨�́Á­ºÉ°¤­£µ¡¨��´Ê��¦µ�Ä®¤n�È�³Á�·�¤µ�Îµ®�oµ�̧ÉÂ���Â¨³Â¤oªnµ¦µ��̧ÉÁ�·�Ä®¤n

Ä�Â�n¨³�o°�³¤̧�Îµ�ª��Îµ�´��Â�n�µ¦Â��­µ�µÅ¤n¤̧�°�Á���Îµ�´�Ã�¥Á�¡µ³Ä��·��̧ÉÁ®¤µ³­¤ 

¦µ�Á® n̈µ�̧Ê­µ¤µ¦�®¥´É�Ä�Â�ª�·É�Â¨³Â�ª�°�Å�o¤µ��ªnµ�100�Á���·Á¤�¦��°��µ�¦µ��̧É°¥¼nÄ�o�·�

Â¨oª¥�́¤̧¦µ��̧ÉÁ�·��µ��o°Á®�º°¡ºÊ��·��´Ê��o°�̧É°¥¼nÄ�¨o�·ª�·�Â¨³­¼��¹Ê�Å��°o°¥�µ�¡�́�»r°µ�¤̧¦µ�¥µª

�̧É�o°�¹É �°¥¼n®nµ��µ�¡ºÊ��·�¤µ� 

2.2 ¨Îµ�o���stalk)  

         °o°¥Å�o�ºÉ°ªnµ��®�oµ¥�́¬r���giant grass) �´Ê��̧Ê Á¡¦µ³¤̧¨Îµ�o�­¼�Ä®�n�°o°¥�̧ÉÁ�È�Á�̧É¥ªÁ¤ºÉ° 

°µ¥»�12�Á�º°�°µ�¤̧¨Îµ�o�­¼��¦³¤µ��2-3�Á¤�¦�Â¨³¤̧Á­o��nµ�«¼�¥r�¨µ��2.5-5.0�Á���·Á¤�¦ 

�´Ê ��̧Ê �¹Ê �°¥¼n�´�¡´��»r �­£µ¡Âª�¨o°¤Â¨³�µ¦��·�´�· ¦́�¬µ�°��µªÅ¦n �¨Îµ�o��¦³�°��oª¥ 

�o°Â¨³�¨o°��Îµ�ª�¤µ���´Ê��o°Â¨³�¨o°�¦ª¤Á¦̧¥�ªnµ��°¥�r���joint)��¹É �°µ�Á¦̧¥��nµ¥�Ç�ªnµ���¨o°��� 

°o°¥�̧É�´�Á¤ºÉ°°µ¥»�řŚ�Á�º°���³¤̧�¨o°��ŚŘ�śŘ��¨o°��Ä�¦³¥³®nµ��¨o°�°o°¥�³¤̧�¨o°�Á¡·É¤�¹Ê � 

Ã�¥Á�¨̧É¥�¦³¤µ�Á�º°�¨³�ś��¨o°��Â�n¨³�¨o°�Á¤ºÉ°Ã�Á�È¤�̧É�³¥µª�¦³¤µ��10-15�Á���·Á¤�¦� 

�ªµ¤¥µª�°��¨o°���¹Ê �°¥¼n�´�¡�́�»rÂ¨³­£µ¡Âª�¨o°¤�Ã�¥Á�¡µ³�ÎÊ µ�¨o°��̧ÉÁ�·�Ä��nª��̧É¤̧�ÎÊ µ

¡°Á®¤µ³��³¥µª�ªnµ�¨o°��̧ÉÁ�·�Ä��nª��̧É¤̧�ÎÊ µ¤µ�®¦º°�o°¥Á�·�Å��°¥nµ�Å¦�È�̧�Â¤oªnµ�³Å�o¦́��ÎÊ µ 

°¥nµ�Á®¤µ³­¤��ªµ¤¥µª�°��¨o°��È�³Â���nµ��´��º°��¨o°��̧É°¥¼n�°�Ã���o��³­´Ê �¤µ� 

Â¨³�n°¥�Ç�¥µª�¹Ê ��Â¨oª�È�³­´Ê �¨�°̧�Á¤ºÉ°Ä�¨o¥°��¨´�¬�³�´�� n̈µª�¦µ��Ä�°o°¥�̧ÉÅ¤n¤̧�°�� 

­nª�°o°¥�̧É¤̧�°��¨o°��̧É¦°�¦́��n°�°��³¤̧�ªµ¤¥µª�̧É­»�Â¨oª¨�¨��µ¤¨Îµ��́����¦³�´É��¹�­nª��̧É

�¨o°��ªµ¤¥µªÅ n̈Á¨̧É¥��́
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2.3�¦¼�¦nµ��°��¨o°���internode patterns)  

�������� �¨o°�¤̧¦¼ �¦n µ�Â���nµ��´��µ¤��·�Â¨³¡�́�»r � Á�n��Á�È �¦¼��¦��¦³�°���cylindrical)  

¤�́�oµª�o¤��tumescent) �¨µ��°���bobbin-shaped)�Ã��Ä®�n��conoidal)�Ã��Á¨È���obconoidal) ®¦º°

Ã�o���curved) �µ¦��́Á¦̧¥��°��¨o°�°µ��Á�È �Â�ªÁ­o��¦�®¦º°�·�Â�È��ÈÅ�o 

2.4�­̧�°�¨Îµ�o���stalk color)  

��������� ­̧�°�¨Îµ�o�Â���nµ���́�µ¤¡�́�»r�Â¨³­£µ¡Âª�¨o°¤Ã�¥�´ÉªÅ�­̧Â���nµ���́�´Ê�Â�n­̧Á�̧¥ª

°n°����¹�­̧¤nª�Â�nÁ�º°��Îµ­̧�nµ��Ç�Á® n̈µ�´Ê�Á�·��µ�¦��­µ¦��pigments) �̧ÉÁ�È �¡ºÊ��µ��Ś���·���º°� 

����­̧Á�̧¥ªÁ�·��µ��¨°Ã¦¢· ¨¨r ��chlorophyll) �¹É �°¥¼nÄ�Á�ºÊ °Á¥ºÉ°�°�¨Îµ�o��Ä�­n ª��̧É Á ¦̧¥�ªnµ� 

Á°¡·Á�°¦r¤̧­��epidermis) Â¨³­nª��̧É°¥¼n��́Á�oµÅ��Â¨³�����­̧ÉÂ��Á�·��µ�Â°�Ã�Å�¥µ�·��¦·¤µ� 

�°�¦��­µ¦�´Ê � �2���·��̧Ê ¤̧¤µ��o°¥Â���nµ��´�Å��¡ª��̧É ¤̧Â°�Ã�Å�¥µ�·�°¥¼n¤µ�¨Îµ�o� 

�³°°�­̧Â���Ä��Îµ�°�Á�̧¥ª�´��̧É¤̧�¨°Ã¦¢· ¨¨r°¥¼n¤µ��È�³Á�È �­̧°°�Á�̧¥ª��°��µ��̧Ê �È°µ� 

¤̧¦��­µ¦°ºÉ��Ç���°¥¼n°̧��Á�n��¦��­µ¦­̧Â����Á® º̈°�®¦º°­o¤�Å�oÂ�n��µÃ¦�·�°¥�r��carotinoid)  

Â¨³¦��­µ¦­̧Á® º̈°��Å�oÂ�n�Â��Ã�¢̧¨¨r��xanthopyll) Á�È ��o� 

2.5�­nª��¦³�°��°��o°Â¨³�¨o°� 

         2.5.1 �µ��bud ®¦º°�eye) Á�·��̧É�o°Ä��¦· Áª�Á�·�¦µ���root band) ���·Â�n¨³�o°¤̧®�¹É ��µ 

Á�·�­¨´��´���¨³�oµ��°�¨Îµ�o��Ä��µ��¦�̧�µ��o°°µ�Å¤n¤̧�µ®¦º °¤̧¤µ��ªnµ®�¹É ��µ�ÈÅ�o� 

��µ��¦¼�¦nµ��Â¨³¨�́¬�³�°��µ�¹Ê�°¥¼n��́¡�́�»r  

         2 .5.2��¦· Áª�Á�·�¦µ���root band ®¦º°�root ring ®¦º°�root zone) �º°�°µ�µÁ���̧É°¥¼n¦³®ªnµ� 

¦°¥�µ�Â¨³ª�Á�¦·��Á�È ��̧ÉÁ�·��°��»n ¤¦µ���ªµ¤�ªoµ��°��¦· Áª��̧Ê Å¤n�n°¥­¤ÎÉµÁ­¤°��oµ��̧É¤̧�µ 

¤�́�³�ªoµ��ªnµ�oµ��̧É°¥¼n�¦��oµ¤�­̧��ªµ¤�ªoµ�Â¨³�¦·¤µ�Å���̧ÉÁ�µ³�¨°���¦³��́�°��¦· Áª��̧Ê

Á¤ºÉ°Á�¦̧¥�Á�̧¥���́­nª��°��¨o°�Â���nµ���́�µ¤¡�́�»r  

         2.5.3 �»n ¤¦µ���root primordia ®¦º°�root initials) Á�È ��»�Á¨È��Ç�Ä��¦· Áª�Á�·�¦µ��¦µ��³

Á�¦·�°°�¤µ�µ���»n ¤Á® n̈µ�̧Ê ��»n ¤¦µ��̧É°¥¼n�°���¤̧��µ�Á¨È��ªnµ�°� n̈µ��­̧���µ���Îµ�ª�Â�ª� 

Â¨³�µ¦��́Á¦̧¥��°��»n ¤¦µ�Á�È �¨�́¬�³�¦³�Îµ¡�́�»r  

         2.5.4 ª�Á�¦·�®¦º°ª�Â®ª���growth ring) �º°­nª��̧É¤̧¨�́¬�³�¨oµ¥ª�Â®ª�Á¦̧¥��̧É°¥¼nÁ®�º°

�¦· Áª�Á�·�¦µ��Á�È �­nª��̧É¤̧Å�Á�µ³�o°¥¤µ�¤̧­̧Â���nµ���́�µ¤¡�́�»r��µ¦�̧ÉÁ¦̧¥�ª�Á�¦·��ÈÁ¡¦µ³
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�³Á�¦·�Á�·�Ã�°¥nµ�Á®È�Å�o��́Ä�°o°¥�̧É¨o¤�­nª��°�ª�Á�¦·��oµ� n̈µ��³¥º��ª́¤µ��ªnµ�ÎµÄ®o¨Îµ�o�

�´Ê��¹Ê��ª�Á�¦·�°¥¼n�¦���́�µ°µ�Ã�o��¹Ê�Á®�º°�µ®¦º°�nµ�Å��µ��oµ�®¨�́�µ�ÈÅ�o��¹É �Á�È �¨�́¬�³

�¦³�Îµ¡�́�»rÁ�n���́ 

Ś�ŝ�ŝ�¦°¥�µ���leaf scar ®¦º°�sheath scar) Á�È �¦°¥�̧ÉÁ�·��¹Ê �®¨´��µ��µ�Ä�® »̈�Â¨oª� 

�µ¦® »̈�¥µ�®¦º °�nµ¥�°��µ�Ä�Á�È �¨´�¬�³�¦³�Îµ¡�́�»r ��°��µ��̧Ê ¨´�¬�³�µ�°¥nµ��Á�n�� 

�ªµ¤¨µ�Á��Â¨³�ªµ¤¥º��¦�Ä�o�µ��ÈÁ�È �¨�́¬�³�¦³�Îµ¡�́�»rÁ�n�Á�̧¥ª��́ 

�������� Ś�ŝ�Ş�ª�Å���wax ring) �º°�­nª��°��¨o°���̧É¤̧Å�Á�µ³¤µ��ªnµ­nª�°ºÉ��Ç�¤̧¨�́¬�³Á�È �ª�

Â®ª�°¥¼nÄ�o¦°¥�µ��­nª��̧Ê°µ��³�°�®¦º°Á­¤°��́¨Îµ�o���¹É �Á�È �¨�́¬�³�¦³�Îµ¡�́�»r 

         2.5.7 ¦°¥Â���o��®¦º°�¦°¥Â��¨µ¥�µ��corky cracks) �º°�¦°¥Â��Á¨È��Ç��̧É�·ª®¦º°Á� º̈°� 

�°�¨Îµ�o��µ¤�ªµ¤¥µª�°��¨o°� �¨´�¬�³Â¨³�¦· ¤µ��°�¦°¥Â���¹Ê �°¥¼n�´�¡´��»r �Â¨³

­£µ¡Âª�¨o°¤� 

������� �Ś�ŝ�Š�¦°¥Â�� ¹̈���growth crack ®¦º°�rind��Á�È �¦°¥Â����µ�Ä®�n�Á�·��µ¤�ªµ¤¥µª�°� 

¨Îµ�o�� ¹̈�Á�oµÅ�Ä�Á�ºÊ°°o°¥¦°¥Â��­nª�¤µ�¤�́�³¥µª�¨°��¨o°���¨o°�¨³¦°¥�Â¨³¦°¥��́� n̈µª 

¤�́Á�·��¹Ê�Ä��µ��¨o°�Á�nµ�´Ê���µ¦Á�·�¦°¥Â�� ¹̈��¹Ê�°¥¼n��́¡�́�»r�Â¨³­£µ¡Âª�¨o°¤  

         2.5.9 ¦°¥��­³Á�È���corky patch) Á�È �¦°¥Â���ºÊ��Ç��̧É�·ª�¨oµ¥��­³Á�È���Îµ�ª�Â¨³

¨�́¬�³�̧ÉÁ�·��¹Ê�°¥¼n��́¡�́�»rÂ¨³­£µ¡Âª�¨o°¤Á�n�Á�̧¥ª��́ 

�������� Ś�ŝ�řŘ�¦n°��µ��bud furrow ®¦º°�bud groove) Á�È �¦n°��̧ÉÁ�·��¹Ê��̧É�¨o°��¹É �°¥¼n�¦��Â¨³Á®�º°

�µ�¹Ê�Å���µ�¡�́�»r°µ�Å¤n¤̧�­Îµ®¦́�¡�́�»r�̧É¤̧¦n°��̧Ê°µ�¥µª�­´Ê��ºÊ��®¦º° ¹̈��¹É �Á�È �¨�́¬�³�¦³�Îµ¡�́�»r

Á¤ºÉ°��́¨Îµ�o�°°��µ¤�ªµ���³�¦µ��­nª��̧ÉÂ���nµ���́°¥nµ�Á®È�Å�o��́�ś�­nª���º°�­nª��°�­»� 

�¹É �¤̧�ªµ¤Â�È�¤µ��Á¦̧¥�ªnµ�Á� º̈°���hard rind) �´�Á�oµÅ��¹É ��·É¤�ªnµ��Á¦̧¥�ªnµ�Á�ºÊ °°o°¥��flesh) 

�¦³�°��oª¥Á�¨¨r��̧É� Îµ®�oµ�̧É�Á�È��ÎÊµ�µ¨��parenchyma�®¦º°�storage cells) Â¨³Å¢Á�°¦r��fiber)  

2.6�Ä�� 

�������� Ä�°o°¥�¤̧¨�́¬�³�¨oµ¥Ä��oµª��µ�Ä®�n�Â¨³¥µª¤µ��ªnµÄ���¦³�°��oª¥�6�­nª��º°��µ�

Ä��Â¨³Â�n�Ä���µ�Ä���º°�­nª��̧É�·�Â¨³Ã°�¦°�¨Îµ�o���µ��oµ��̧É¤̧�µ¨Îµ�o��°��µ��³­¨�́�oµ�

�´��Á�n��Ä�®�¹É ��ªµ��́�oµ¥�Ä��´��¹Ê �Å��oµ¥�³�´��ªµ��µ��µ�Ä��ªoµ��̧É­»��Â¨oªÁ¦̧¥ª¨�­¼n � 
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�¨µ¥Â�n�Ä��Å�oÂ�n�­nª��̧É°¥¼n�n°�µ��´Ê�­°�­nª�Â¥��µ���́��¦�¦°¥�n°�µ�Ä��¹Ê�Å���blade joint) 

�oµ�Ä��°�¦°¥�n°�̧Ê �³¤̧­nª�¥ºÉ�Á�È �Á¥ºÉ°�µ��Ç�¦¼�¦nµ��¨oµ¥�¦³��́�Á¦̧¥�ªnµ� ·̈Ê�Ä���ligule)��̧É­nª�

�¨µ¥�°��µ�Ä���³¤̧�ªµ¤�ªoµ�¤µ��ªnµ�µ��°�Â�n�Ä���¹��ÎµÄ®o¤̧­nª�Á�·��¹É �¤�́�³�¹Ê�Å��oµ���� 

Á¦̧¥�ªnµ�®¼Ä���auricle) �¹É �°µ��³¤̧�´Ê�­°��oµ��oµ�Á�̧¥ª®¦º°Å¤n¤̧Á¨¥�ÈÅ�o�Ä��¦�̧�̧É¤̧�oµ�Á�̧¥ª¤�́�³°¥¼n

�oµ�Ä�Á­¤°�¨�́¬�³Â¨³¦¼�¦nµ��°� ·̈Ê�Ä��Â¨³®¼Ä�Â���nµ���́�µ¤¡�́�»r��µ�Ä�­nª�¤µ�¤�́¤̧ 

­̧Â���nµ��µ��ª́Ä��Á�n��­̧Á�̧¥ª°n°��®¦º°Á�̧¥ª°¤¤nª���Á�È ��o���̧É®¨�́�µ�Ä�°µ�¤̧��Â¨³¤̧Å�Á�µ³

Á® n̈µ�̧Ê �¨oª�Á�È �¨´�¬�³�¦³�Îµ¡´��»r�´Ê �­·Ê��´��µ��µ�Ä��¹Ê�Å��Á�È �Â�n�Ä��¹É �¤̧Â��Ä�®¦º °

Â���¨µ�Ä�Â�È���ªµ¤¥µª�°�Â�n�Ä�Â���nµ���́�µ¤¡�́�»r� 

2.7 �n°�°���inforescence)� 

�������� �°�°o°¥�Á�·�Á�È ��n°�̧É¥°��°�¨Îµ�o���n°�°�¤̧¨´�¬�³�¨oµ¥®´ª ¼̈�«¦��¹�¤̧�ºÉ°Á¦̧¥�

Ã�¥Á�¡µ³ªnµ��Â°Ã¦ªr���arrow) �µ¦°°��°��¹Ê �°¥¼n�´��́��´¥®¨µ¥°¥nµ��Á�n��¡�́�»r �°µ¥»�Â¨³

­£µ¡Âª�¨o°¤�­£µ¡Âª�¨o°¤�̧É­Îµ��́�Å�oÂ�n��nª�Â­���photoperiod) ®¦º°�ªµ¤¥µª�°�ª�́�°»�®£¼¤·�

Â¨³�ªµ¤�ºÉ���́��¥́Á® n̈µ�̧Ê �³�o°�¤̧°¥nµ�Á®¤µ³­¤Á�È �Áª¨µ�µ�¡°��¹��³�ÎµÄ®o°o°¥°°��°�� 

�µ¦°°��°�Á¦·É¤�o��oª¥�µ¦Á�¨̧É¥�­£µ¡�°��µ¥°���vegetative bud)��¹É ��µ¤���·�³Á�¦·�Á�È ��Ä��

�o°�Â¨³�¨o°��Å�Á�È ��µ�°���floral bud)��µ¦Á�¨̧É¥�Â�¨��̧Ê Á�·��¹Ê�Á�È �Áª¨µ�µ�®¨µ¥­´��µ®r� 

�n°��̧É�n°�°��³�¦µ���¨�́¬�³�̧ÉÁ®È���́£µ¥®¨�́�µ¦Á�¨̧É¥�Â�¨���́� n̈µª��º°�Â�n�Ä��³Á¦·É¤®�

­´Ê �¨��Ã�¥¨Îµ�´����¹�Ä�­»��oµ¥�¹É �­´Ê ��̧É­»��Á¦̧¥�ªnµ (flag leaf��Ä���³�̧ÉÂ�n�Ä�Á¦·É ¤®�­´Ê �¨�� 

�µ�Ä��È�³¥º��ª́¥µªÁ¡·É¤�¹Ê�Ã�¥¨Îµ��́����¦³�´É�¥µª�̧É­»���º°��µ��°�Ä�����µ¦¥º��ª́�°��¨o°�

Á�È �Å��Îµ�°�Á�̧¥ª��́��́�µ�Ä�Ä��µ�¡§�¬«µ­�¦r��n°�°�°o°¥Á�È ��n°�°�Â��Ã°Á¡��¦µ���r� 

Â¡�· Á�·¨��open-branched panicle)�¤̧�ªµ¤¥µªÅ¤n¦ª¤�oµ��n°�°��¦³¤µ��śŘ�ŞŘ Á���·Á¤�¦� 

�n°�°���¦³�°��oª¥�Â���¨µ� (main axis) �oµ�Â���Ä®�n��¹É �Â¥�°°��µ�Â���¨µ��Â¨³ 

�oµ�Â���¦°���¹É �Â¥��µ��oµ�Â���Ä®�n�Â¨oª�¹��³�¹��´ª�°���spikelet) °¥nµ�Å¦�È�̧��µ��̧�È 

¤̧�oµ�Â���¥n°¥�n°�µ��oµ�Â���¦°�°̧��̧®�¹É ���n°��̧É�³�¹��ª́�°���oµ�Â����̧É�·���́�ª́�°� 

¤̧¨�́¬�³Á�È ��n°�­´Ê�Á�ºÉ°¤�·��n°��́�Á¤ºÉ°�°�Ã¦¥�o°�n°Á® n̈µ�̧Ê�³® »̈��µ���́ 

Ś�Š��°�� 

�������� �°�°o°¥�¤̧��µ�Á¨È�¤µ�Á�·�Á�È ��¼n�ÇÄ�Â�n¨³�¼n�̧Ê �°�®�¹É ��³¤̧�oµ���pedicelled�®¦º °� 

stalked-spikelet)�­nª�°̧��°�®�¹É �Å¤n¤̧�oµ��(sessile-spikelet) �̧É¦°��µ��°�Â�n¨³�°�¤̧��¥µª� 

­̧�µª�¨oµ¥Å®¤�Îµ�ª�¤µ��Á¦̧¥�ªnµ��¦·­Á�·¨�®¦º°��´̈ �¨­́Â±¦r��bristle ®¦º°�callus hair)��
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�n°��°��µ����Á® n̈µ�̧Ê �³Â��°¥¼n��́�ª́�°��Á¤ºÉ°�°��µ��È�³�µ�°°�Ã�¥¦°�Á�È �¦́«¤̧��ÎµÄ®o 

�¼�¨oµ¥�Îµ�oª¥Å®¤�´Ê��n°�Â�n¨³�°�¤̧�¨̧��°��ś��¨̧��Á¦̧¥��µ��oµ��°�Á�oµÅ��Á¦̧¥�ªnµ��µ��°��

�outer glume) �µ�Ä��� inner glume) Â¨³­Á�°¦µ¥¨r Á¨¤¤µ � � sterile lemma) ®¦º °�µ��̧É­µ¤� 

�third glume) �µ¤¨Îµ��́��°�°o°¥Á�È ��°��̧É­¤�¼¦�r��º°�¤̧�´Ê�­nª��̧ÉÁ�È �Á¡«�¼ oÂ¨³Á¡«Á¤̧¥°¥¼nÄ��°�

Á�̧¥ª�´��­nª��°�Á¡«�¼ o��¦³�°��oª¥�°´�Á�­¦��anther) �¹É �¤̧¨´�¬�³¥µª¦̧�ś�°´��Â�n¨³°´�¤̧ 

�oµ�°�́Á�­¦��filament)�Áª¨µ�°��µ��oµ��̧Ê�³¥º��ª́­n�°�́Á�­¦°°�¤µ£µ¥�°��Â¨³�n°¤µ°�́Á�­¦

�È�³Â��°°�� n̈°¥¨³°°�Á�­¦��pollen grain) °°�¤µ�­¤�ª́Á°��®¦º°¨°¥Å��µ¤¨¤�­nª��°� 

Á¡«Á¤̧¥��¦³�°��oª¥�¦́�Å�n ��ovary)�ř�¦́��Â¨³­�·�¤µ��stigma) �¹É ��¨µ¥Â¥�°°�Á�È �Â��� 

¨´�¬�³�¨oµ¥�����Á¦̧¥�ªnµ�¢̧�Á�°¦̧�­�·�¤µ��feathery stigmas) ®¨´��µ�Å�o¦́��µ¦�­¤¦́�Å�n 

�È�³Á�¦·�Á�È �Á¤¨È��n°Å���°�°o°¥�³Á¦·É¤�µ��°�Á�oµ�´Ê�Â�nÁª¨µ�06.00-10.00���Ã�¥�³Á¦·É¤�µ��¨µ¥

�n°�°��Â¨³�¨µ¥�°��oµ�Â���¦°�®¦º°�oµ�Â���¥n°¥¨�­¼nÃ����n°�°��´Ê��n°�³�µ�®¤�Ä�Áª¨µ

�¦³¤µ��ş�řŘ�ª�́ 

Ś�š�Á¤¨È� 

�������� Á¤¨È�°o°¥�Á�È ��¨��fruit) ��·��µ¦· �°°¡�·­��caryopsis) �¨oµ¥Á¤¨È��oµª�Â�n¤̧��µ�Á¨È��ªnµ

¤µ���µ¤���·�Á¤¨È�°o°¥¤�́�³�·�Â�n�°¥¼n��́­nª��°��°���¹�¤̧�ºÉ°Á¦̧¥�Ã�¥Á�¡µ³ªnµ�¢́��r�®¦º°�

¢¨¢́¢r ��fuzz�®¦º°�fluff��Á¤¨È�Á® n̈µ�̧Ê�oµÁ¡µ³Ä�­£µ¡Âª�¨o°¤�̧ÉÁ®¤µ³­¤�È�³�°�Á�È �°o°¥�o�Ä®¤n

Å�o 

ś���µ¦Á�¦·�Á�·�Ã��°�°o°¥ 

Â�n�°°�Å�oÁ�È ��Ŝ�¦³¥³ 

ś�ř��¦³¥³�°���germination phase)  

�������� ¦³¥³�̧Ê �º°Á¦·É ¤�´Ê�Â�n� ¼̈����¦³�´É�®�n°Ã� n̈¡o��·���¹É ��³Ä�oÁª¨µ�¦³¤µ��Ś�ś�­´��µ®r� 

�´Ê��̧Ê ��¹Ê�°¥¼n��́�́��¥́®¨µ¥°¥nµ��Á�n��¡�́�»r�µ¦��·��́·�n°�n°�¡�́�»r�ªµ¤®�µ�°��·��̧É�¨��n°�¡�́�»r� 

Á�È ��o��®�n°�̧É Á�· ��µ��µ�°��n°�¡´��»r � Á ¦̧¥�ªnµ �®�n°Â¦���primary shoot) ®¦º °®�n°Â¤n � 

�mother shoot) �Îµ�ª��n°�¡�́�»r�̧É�°��n°Å¦n ��³Á�È ��ª́�Îµ®���Îµ�ª��°°o°¥Ä�¦³¥³Â���°°o°¥

Ä�¡ºÊ��̧É�´Ê�� 

ś�Ś�¦³¥³Â���°��tillering phase) 

�������� Ä�¦³¥³�°��´Ê��°o°¥Â�n¨³�µ�³�°��¹Ê�¤µÁ¡¸¥��o�Á�̧¥ª�Â¨³Á¤ºÉ°Á�·�Ã�¡°­¤�ª¦�¹��³¤̧

�µ¦Â���°Á�È �¨�́¬�³­Îµ��́�°�¡º��¦³�¼¨®�oµ¦ª¤�´Ê�°o°¥Á�·��¹Ê��Á�ºÉ°��µ��µ�̧É°¥¼n­nª�Ã�� 

�°�¨Îµ�o�Ä�o�·��°�®�n°Â¦��Á�¦·�°°�¤µÁ�È �®�n°�»��̧É­°��Â¨³�µ�®�n°�»��̧É­°��ÈÁ�¦·�Ä®o¤̧

� Îµ�ª�®�n°®¦º°¨Îµ�o�Á¡·É¤�¹Ê��Ä�¦³¥³�̧Ê °·��·®¦º°°µ��³¤̧®�n°�»��n°Å�°̧��Îµ¡¨�°�¥°��n¤ 
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¤̧�o°¥¤µ��¹�Å¤n­µ¤µ¦�¥�́¥ ´Ê��µ¦Á�¦·�Á�·�Ã��°��µ�̧É°¥¼n­n ª�Ã��Å�o�Á�È �¦³¥³�n°Á�ºÉ°��´� 

¦³¥³�°��µ¦Â���°�³Á¦·É¤Á¤ºÉ°°µ¥»�¦³¤µ��ř�ŝ�Á�º°�Á�È ��o�Å��Â�n¦³¥³�̧É¤̧�µ¦Â���°¤µ��̧É­»�

°¥¼n¦³®ªnµ��Ś�ŝ�Ŝ�Á�º°���¹É ��È�¹Ê �°¥¼n�´��́��´¥®¨µ¥°¥nµ��µ¤�̧É� n̈µª�Â¨oª®�n°�̧ÉÂ��°°�¤µ� 

�´Ê�®¤�Ä�¦³¥³Â���°�̧Ê �³Á® º̈°Á¡¸¥��¦³¤µ��¦¹É �®�¹É ��Á¤ºÉ°�¹�Áª¨µÁ�È�Á�̧É¥ª®�n°�̧É°n°�Â°�ªnµ 

�³�µ¥Å��Á¡¦µ³�µ¦Â�n���́�´�Á¡ºÉ°�́��¥́Ä��µ¦Á�¦·�Á�·�Ã�Á�n��Â­�Â����ÎÊ µ�Â¨³�µ�»°µ®µ¦� 

Á�È ��o���Îµ�ª�¨Îµ�o��n°�°��³Á�È�Á�̧É¥ª�¹Ê�°¥¼n��́�Îµ�ª�®�n°Ä�¦³¥³Â���°�̧Ê ��ÎÊ µ�µ¨�³Á¦·É¤�µ�

­n ª�Ã��Å�®µ�¨µ¥��´��´Ê �­n ª�Ã���¹�®ªµ��n°��Â¨³¤̧�ªµ¤®ªµ�¤µ��ªnµ­n ª��¨µ¥� 

�µ¦­³­¤�ÎÊ µ�µ¨�³¤̧¤µ��¹Ê�Ã�¥¨Îµ��́����¦³�´É�­nª��Ã���­nª��¨µ��Â¨³­nª��¨µ¥�¤̧�ªµ¤

®ªµ�Ä�¨oÁ�̧¥���́�Á¦̧¥�ªnµ�­»�� 

Ŝ��°o°¥�¼n�­¤ 

         °o°¥�¼n�­¤�Á�·�Å�oÃ�¥�µ��µ¦�­¤¡�́�»r¦³®ªnµ�¡º�­�»¨�S. officinarum.  °o°¥Á�·�¡µ�·�¥r

��́°o°¥�n µ��S. spontaneum���̧É�¹Ê��¦³�µ¥�´ÉªÅ�Ä��¦³Á�«Å�¥��¹É �°o°¥�n µ¤̧�»�­¤��́·Ä®o�¨� ·̈� 

�ÎÊ µ�µ¨�ÎÉ µ �Â�nÄ®o�¨� ·̈�­¼ ��Â¨³¤̧�¦· ¤µ�Á­o�Ä¥¤µ����Â¨o��¦³��¦µ� ¹̈��Åªo�°Å�o�µ�� 

Â¨³���µ��n°Ã¦�Â¨³Â¤¨��°o°¥�¼n�­¤Ã�¥¡ºÊ��µ�¡�́�»�¦¦¤­nª�Ä®�n¦o°¥¨³�ŝŘ�Å�o¦́�¤µ�µ�

°o°¥¡�́�»r�n µ �³�ÎµÄ®oÅ�oÁ�·��µ¦�¦³�µ¥�ª́Ä��¼n�­¤�´Éª�̧É�ř�Â¨³Á�· �Ã°�µ­Ä®o­µ¤µ¦���́Á º̈°� 

¡�́�»r°o°¥�¼n�­¤�̧É¤̧�»�­¤��́·�̧É�̧�µ¤�ªµ¤�o°��µ¦ 

�������� Ã�¥¤̧¦µ¥�µ�Ã�¦��µ¦�¦́��¦»�¡�́�»r°o°¥�¤̧ª�́�»�¦³­��r�Á¡ºÉ°¡�́�µ¡�́�»r°o°¥�ÎÊ µ�µ¨�̧ÉÄ®o 

�¨� ·̈��¼Ã�¦­­¼��Ä�oÄ��µ¦� ·̈��ÎÊµ�µ¨�¡�́�»r°o°¥¡¨�́�µ��̧ÉÄ®o�¨� ·̈��ÎÊµ�µ¨�Â¨³�¦·¤µ�Á­o�Ä¥­¼�

Ä�oÄ��µ¦� ·̈�Á°�µ�°¨�Â¨³Å¢¢o µ�¡�́�»r°o°¥°µ®µ¦­´�ªr�̧ÉÄ®o�̧ª¤ª¨­¼��Ä�oÁ�È �°µ®µ¦®¥µ�­Îµ®¦́�

Ã�Á�ºÊ °�Â¨³Ã��¤�Ä�¦³®ªnµ��̧�¡�«� �2547-2551 �µ�Ã�¦��µ¦Å�o�­¤¡´��»r°o°¥¤µ��ªnµ� 

4,000 �¼n�­¤¡´��»r �­µ¤µ¦�� ·̈��o��¨oµ°o°¥¨�� ¼̈�Ä�Â�¨���¨°�Å�o�¦³¤µ��250,000 �o�� 

�̧É¤®µª·�¥µ¨´¥Á�¬�¦«µ­�¦r �ª·�¥µÁ���ÎµÂ¡�Â­��Ä�¦³¥³�o��¨oµ­µ¤µ¦���́Á º̈°�Å�o�11,962  

­µ¥�o���ÎµÂ��Á�È �°o°¥�ÎÊ µ�µ¨�Â¨³� »̈n¤�°�°o°¥¡¨´��µ��Â¨³°µ®µ¦­´�ªrÁ�nµ�´��8,789 Â¨³� 

3,174 ­µ¥�o���µ¤¨Îµ��́�Ä��´Ê��°��µ¦��́Á º̈°�­µ¥�o��n°Â�ª�­µ¤µ¦���́Á º̈°�Å�o­µ¥�o�°o°¥�»��

TBy26, TBy27 Â¨³�TByEFC05 �Îµ�ª��126 356 Â¨³�297 �µ¤¨Îµ�´���µ¦Á�¦̧¥�Á�̧¥�¡�́�»r°o°¥ 

Ä��o°��·É��ÎµÁ�·��µ¦�12 ­�µ��̧É��¨°�� »̈¤�9 ��́®ª�́�Å�oÂ�n�­»Ã��¥́�Á¡�¦�¼¦�r��¨�»¦̧�­¦³Â�oª�

��¦¦µ�­̧¤µ��´¥£¼¤· ��°�Â�n���µ¯­·��»r �Â¨³°»�¦�µ�̧��µ¦��¨°�ªµ�Â��Â��­»n ¤£µ¥Ä� 

�¨È°�­¤�¼¦�r�4 �ÎÊ µ�Ä�o°o°¥�»��TBy26 �Îµ�ª��12 ¡�́�»r�Á�¦̧¥�Á�̧¥���́°o°¥¡�́�»r¤µ�¦�µ��2 ¡�́�»r�

�K88-92 Â¨³�LK92-11) �¨�µ¦��¨°��Â­��Ä®oÁ®È�ªnµ�¤̧°o°¥�´Ê �­°�¡´��»r �TBy26-1255 Â¨³�

TBy26-1280 Ä®o  TBy26-1280 �¨� ·̈ ��ÎÊ µ�µ¨­¼ �­» � � �2.73 �´� �Å¦n � � Ä���³�̧É �TBy26-1275,  
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TBy26-1271, TBy26-1282, Â¨³�TBy26-1304 Ä®o�¨� ·̈��ÎÊ µ�µ¨Á�nµ�´��2.65 2.62 2.54 Â¨³�2.52 

��́�Å¦n ��µ¤¨Îµ��́�­Îµ®¦́��µ¦��¨°�Ä�°o°¥¡¨�́�µ��¡�ªnµ¤̧°o°¥�10 ­µ¥�o���TByEFC04-1322, 

TByEFC04-1316, TByEFC04-1186, TByEFC04-1329, TByEFC04-1287, TByEFC04-0453, 

TByEFC04-1243, TByEFC04-0642, TByEFC04-1046 Â¨³�TByEFC04-1187) �̧ÉÄ®o¤¼¨�nµ­¼ ��µ�

Á«¦¬��·��Ã�¥¡·�µ¦�µ�µ��µ¦� ·̈�Á°�µ�°¨�Â¨³�µ�°o°¥�µ¦��¨°�Ä�°o°¥°µ®µ¦­´�ªr�̧É

¤®µª·�¥µ¨¥́Á�¬�¦«µ­�¦r �Å�oÂ­��Ä®oÁ®È�ªnµ�°o°¥­µ¥�o��TByEFC04-0623 Ä®o�¨� ·̈�­�­¼�­»��

�6.18 ��́�Å¦n �¦°��µ¦��́��Ä���³�̧É�TByEFC01-0009, TByEFC04-0228, TByEFC04-0775 Â¨³�

TByEFC01-0004 Ä®o�¨� ·̈�¦°�¨�¤µ �Á�nµ�´��6.17, 5.60, 4.98 Â¨³�4.96 �´��Å¦n �¦°��µ¦�´��

�µ¤¨Îµ��́ ��¦³Á­¦·���ŚŝŜš� 

�������� �°��µ��̧Ê �­Îµ�´�ª·�¥́Â¨³¡�́�µ�µ¦Á�¬�¦Á���̧É�Š���́®ª�́­��¨µ�¦nª¤��́«¼�¥rª·�¥́Â¨³

¡�́�µ�µ¦Á�¬�¦­��¨µ��Îµ¡�́�»r°o°¥�Ş�­µ¥¡�́�»r��̧É¤̧¨�́¬�³Á®¤µ³�³Ä�oÁ�È �°µ®µ¦­´�ªr�¤µ��­°�

�µ¦Ä®o�¨� ·̈�Ä�­£µ¡Âª�¨o°¤�°�«¼�¥rª·�´¥�¡�ªnµ°o°¥Ã�¨�¡´��»r Á�°¦r �Ş��¹É �Á�È ��¼n�­¤ 

¦³®ªnµ�¡�́�»r�PhiŝŠ�ŚŞŘ���́¡�́�»r�KŠŜ�ŚŘŘ�Á�È �¡�́�»r�̧É¤̧«�́¥£µ¡Á®¤µ³­¤��́�µ¦Ä�oÁ�È �°µ®µ¦­´�ªr

¤µ��̧É­» ���º°�¤̧¨ÎµÁ¨È��Â���°�̧�Ä�¤µ��Á�·�Ã�Á¦È ª�¤̧�ªµ¤��Â¨o��­µ¤µ¦��´�Å�o®¨µ¥�¦́Ê �� 

Â¨³¤̧Ã�¦�̧��¦³¤µ��ŝ��Ã�¥�ÎÊ µ®��́­���¹É ��¦¤ª·�µ�µ¦Á�¬�¦�µ��µ¦�rªnµ��³­µ¤µ¦��¦³�µ«

¦́�¦°�¡�́�»rÂ¦�£µ¥Ä��̧�ŚŝŝŜ��°o°¥�¼n�­¤¡�́�»r�̧Ê �­µ¤µ¦�Á�È�Á�̧É¥ª�¨� ·̈�Å�o�»��ś�Ŝ�Á�º°��®¦º°¥º�

Å��¹��Ş�Á�º°��Ã�¥Ä®o�¨� ·̈��o�­�Ä�­£µ¡�µ¦� ¼̈�Â��°µ«¥́�ÎÊ µ ��Á�¨̧É¥�Ś���́�Å¦n �Á�º°��®¦º°

¤µ��ªnµ�ŚŘ���́�Å¦n��̧� 

�������� ­nª� ª¸¦¡¨�Â¨³��³��ŚŝŞř��Å�o¤̧�µ¦�¦́��¦»�¡�́�»r°o°¥��·�Ä®¤n�Ã�¥Ä�oÁ�ºÊ°¡�́�»�¦¦¤

°o°¥�n µÃ�¥¤̧ª�́�»�¦³­��r�Á¡ºÉ°Ä®oÅ�o¡�́�»rÄ®o�¨� ·̈��̧ª¤ª¨­¼�£µ¥Ä�o­£µ¡Âª�¨o°¤�̧É� Îµ�´��

Á�ºÉ°��µ��E. arundinaceus ¤̧�µ¦°°��°�Á¦Èª���́�´Ê��¹��o°�¡�́�µÁ���·�Ä®o°o°¥�n µ�E. arundinaceus�

°°��°��oµ�Á¡ºÉ°­µ¤µ¦��­¤¡�́�»r��́°o°¥¡�́�»r�µ¦�oµÅ�o��µ¦�­¤�oµ¤­�»¨��F1 hybrids��¦³®ªnµ�

°o°¥¡�́�»r�µ¦�oµÂ¨³°o°¥�n µ�E. arundinaceus Å�o¡�́�µ�¹Ê�Ä��¦³Á�«�̧É�»n ��Â¨³�¦³Á�«Å�¥�Ã�¥

Á�ºÊ°��o��Îµ�µ¦�¦³Á¤·�Â¨³�ÎµÂ��¨�́¬�³�µ¦Á�¬�¦�̧É�̧�Â¨³Ä�­nª��°��¦³Á�«Å�¥�Å�o��́Á º̈°�

¨�́¬�³�̧É�̧�°�°o°¥�n µ�Erianthus �̧Ê �­¤��́°o°¥¡�́�»r�µ¦�oµ��Å�ö ¼��­¤�´Éª�̧É�1�°��µ��̧Ê ¥�́�­¤

�¨�́Ä�°o°¥­�»¨Á�̧¥ª��́¦³®ªnµ�°o°¥¡�́�»r¡���Saccharum spontaneum)���Å�o�¼n�­¤�¨�́�´Éª�̧É�1 

�BC1� Â¨³�¼n�­¤�¨�́�´Éª�̧É�2 (BC2) ��Ä��µ�ª·�¥́�̧Ê �³¤̧�ªµ¤­Îµ��́Ä��µ¦¡�́�µ� ·̈�°o°¥�Â¨³

��́Á º̈°���¹É ��o°¤¼¨Â¨³ ¼̈��­¤�̧ÉÅ�o�µ��µ¦¡�́�µ�¦́��ª́�°�°o°¥Ä�­£µ¡�Îµ��́�°��¦³Á�«Å�¥�

Ã�¥�¨�µ¦«¹�¬µ¡�ªnµ­µ¤µ¦�Á�È�¦ª�¦ª¤°o°¥�n µ�Erianthus Â¨³�ÎµÂ��¨�́¬�³�¦³�Îµ¡�́�»r�Â¨³

¨´�¬�³�µ��µ¦Á�¬�¦�°��Erianthus Ä��¦³Á�«Å�¥Å�o�� Îµ�ª��řŝŘ�­µ¥¡�́�»r �Â¨³�´�Á º̈°� 
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­µ¥¡�́�»r�̧É�̧­µ¤µ¦��Îµ¤µÄ�o�¦³Ã¥��rÄ��µ¦�¦́��¦» �¡�́�»r°o°¥�Â�nÃ�¥�´ÉªÅ��Erianthus �³°°�

�°�Á¦ÈªÅ¤n­µ¤µ¦��Îµ¤µ�­¤��́°o°¥¡�́�»r�µ¦�oµÅ�o�Â�n�µ��µ¦¡�́�µÁ���·��µ¦�µ¦�³¨°�µ¦°°�

�°��°��Erianthus �ÎµÄ®o­µ¥¡�́�»r��́� n̈µª°°��°��oµ¨��Á¡ºÉ°­µ¤µ¦��­¤��́°o°¥¡�́�»r�µ¦�oµÅ�o�

�¹É �Á���·��̧Ê� ÎµÄ®o�Erianthus Â¨³°o°¥¡�́�»r�µ¦�oµ¤̧Ã°�µ­Å�o�­¤¡�́�»r��́Â¨³�nµ¥�°�¨�́¬�³�̧É�̧­¼n

�µ¦¡�́�µ¡�́�»r°o°¥Ä��¦³Á�«Å�¥�Ã�¥�¼n�­¤�oµ¤­�»¨��F1) ¦³®ªnµ�°o°¥¡�́�»r�µ¦�oµ���́�Erianthus  

�¼�¡�́�µ�¹Ê��̧É�¦³Á�«Å�¥�Â¨³�¦³Á�«�̧É�»n ��Ã�¥¤̧�µ¦�¦³Á¤·�¨�́¬�³�µ��µ¦Á�¬�¦Â¨³�µ¦

�ÎµÂ��¡�́�»r�Ã�¥Ä��¦³Á�«Å�¥Å�o���́Á º̈°�­µ¥¡�́�»r�̧É�̧ ��µ��¼n�­¤�oµ¤­�»¨��F1) Â¨³¥�́�­¤�¨�́

Ä��¼n�­¤Ä�­�»¨Á�̧¥ª��́Â¨³¤̧�µ¦��́Á º̈°��Å�o�¼n�­¤�¨�́�´Éª�̧É�ř�Â¨³�Ś��BC1, BC2) �̧É�̧���́�´Ê��

�¼n�­¤�F1��oµ¤­�»¨Â¨³�¼n�­¤�¨�́Á® n̈µ�̧Ê �¤̧�ªµ¤­Îµ��́Ä��µ¦­¦oµ�Á�ºÊ°¡�́�»r­Îµ®¦́��µ¦¡�́�µ¡�́�»r

°o°¥Ä��µ¦� ·̈�Â¨³�¦́��ª́Å�oÄ�­£µ¡Âª�¨o°¤�̧É� Îµ��́Ä��¦³Á�«Å�¥ 

ŝ���»��nµ�µ�Ã£��³Â¨³�µ¦Ä�o�¦³Ã¥��r°o°¥°µ®µ¦­́�ªr� 

�������� Ä��µ¦Ä�o�¦³Ã¥��r�µ�°o°¥�´Ê��o��´Ê��¤µÁ�È �¡º�°µ®µ¦­´�ªr�o°��Îµ�¹��¹�°µ¥»�°�°o°¥ 

Á�È �­Îµ��́�Á¡¦µ³°o°¥�̧É¤̧°µ¥»�řŘ�Á�º°��¹Ê�Å���³�ÎµÄ®o­´�ªrÁ º̈°��·��Á�ºÉ°��µ�Á� º̈°��°��o�°o°¥ 

¤̧¨�́¬�³Â�È����¦³Á­¦·��Â¨³��³, ŚŝŝŚ��¦µ¥�µ�ªnµ�µ��µ¦�¦³Á¤·�«�́¥£µ¡��µ¦Ä®o�¨� ·̈��°�

¡�́�»r°o°¥°µ®µ¦­´�ªr�Á�È �¦³¥³Áª¨µ�µ�®¨µ¥�̧�Â¨³®¨µ¥¡ºÊ��̧É���Å�o¡�́�»r°o°¥��̧É­µ¤µ¦�­n�Á­¦·¤

¡�́�»r°o°¥°µ®µ¦­´�ªrÅ�oÁ�È ��¦́Ê �Â¦�Ä��¦³Á�«Å�¥�Ã�¥Ä�o�ºÉ°¡�́�»rªnµ�Å�Ã°Á���ř��TByEFCŘř�ŘŜ��

Å�Ã°Á��Ś��TByEFCŘř�Řš��Â¨³Å�Ã°Á���ś��TByEFCŘř�řř���µ��µ¦«¹�¬µ�»��nµ�µ�Ã£��³Â¨³

�nµ�ªµ¤¥n°¥Å�o�°�°o°¥°µ®µ¦­´�ªrÃ�¥�«·ª�́�Â¨³��³��ŚŝŝŚ��Å�o¦µ¥�µ�ªnµ°o°¥°µ®µ¦­´�ªrÄ��nª�

°µ¥»�řŚŘ�řŞś�ª�́��³Ä®o�»��nµ�µ�Ã£��³Â¨³�nµ�µ¦¥n°¥Å�o­¼�­»��Ã�¥�·�Á�È ��Ŝš�ŝř�Á�°¦rÁ�È��r� 

¤̧�¦· ¤µ�Ã�¦�̧��ŝ�Ř�ŝ�Ŝ�Á�°¦r Á�È��r��¦· ¤µ�Å�¤´��ř�Ŝ�Á�°¦r Á�È��r��¦· ¤µ�Á¥ºÉ°Ä¥�´Ê �®¤��

�neutraldetergent fiber; NDF) şś�ř � Á�°¦r Á�È��r �Â¨³�¦· ¤µ�Á¥ºÉ°Ä¥��·��̧É ¥n°¥Å�o°¥nµ��oµ �Ç� 

�acid detergent fiber; ADF) śš�ş�Á�°¦r Á�È��r�Â¨³¥�́¡�ªnµ�°µ®µ¦Ã��̧É¤̧°o°¥­�Á�È �­nª��¦³�°�� 

�ÎµÄ®oÃ�¤̧�µ¦�·��ÎÉµ­»�Â�nÁ¡·É¤�ÎÊ µ®��́Å�o­¼�­»��Â¨³¤̧�¦³­·��·£µ¡Ä��µ¦Á�¨̧É¥�°µ®µ¦Á�È �Á�ºÊ°Å�o

­¼�­»�°̧��oª¥��µ¦Ä�o°o°¥­�Ä�°µ®µ¦Ã���¹�¤̧«�́¥£µ¡Ä�Á���r�̧É�̧¤µ��°¥nµ�Å¦�È�µ¤��¹�Â¤oªnµ°o°¥

°µ®µ¦­´�ªr�´Ê � �ś�¡´��»r �³Ä®o�¨� ·̈��̧ª¤ª¨°¥¼nÄ�Á���r�̧ �Â�n�È ¤̧ �́�®µ��º°°°��°��nµ¥� 

�ÎµÄ®o�»�£µ¡�µ¦Á�È �°µ®µ¦®¥µ��o°¥¨� �Ä��µ¦«¹�¬µ�µ¦�°�­�°��°�­´�ªr�Á¤ºÉ°Ä�o°o°¥ 

°µ®µ¦­´�ªrÁ�È �°µ®µ¦®¥µ�Ã�¥Á�¦̧¥�Á�̧¥���́�µ¦Ä�o�oµªÃ¡�®¤�́�Â¨³¢µ��oµª�Á�È �°µ®µ¦®¥µ�

Ä�­¼�¦°µ®µ¦Â��¦ª¤��Total mixed ration, TMR)�Ä�Ã��¤­µª ¼̈��­¤Ã°­Å�­r¢¦̧Á�̧¥��Îµ�ª��

12��ª́�°µ¥»�12- 14�Á�º°� �ÎÊ µ®�´��ª́Á�¨̧É¥ 277.3��·Ã¨�¦́¤ ¡�ªnµ­¼�¦°o°¥­��ÎµÄ®oÃ�­µª¤̧�µ¦

Á�¦·�Á�·�Ã��Â¨³�¦³­·��·£µ¡�µ¦Á�¨̧É¥�°µ®µ¦Á�È �Á�ºÊ°Å�o­¼�­»��(1.17��·Ã¨�¦́¤��ª�́�Â¨³�8.8�
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�·Ã¨�¦́¤�°µ®µ¦���·Ã¨�¦́¤���ÎÊ µ®��́�ª́��Â�nÅ¤nÂ���nµ��µ�­�·�·��µ�� »̈n¤�oµªÃ¡�®¤�́Â¨³�̧�ªnµ

� »̈n¤�̧ÉÄ�o¢µ�Á�È �°µ®µ¦®¥µ��Â¨³¥�́¡�ªnµ�­¼�¦°o°¥°µ®µ¦­´�ªr­��¹É �¤̧�ÎÊ µ�µ¨Â¨³Â�o �Á�È �

°��r�¦³�°��̧É­¼��ªnµ��³Á¡·É¤�¦³­·��·£µ¡�µ¦®¤�́¥n°¥Å�o­¼��ªnµ­¼�¦¢µ��oµª�Â¨³Ã�­µª�̧ÉÅ�o¦́�

°µ®µ¦­¼�¦°o°¥­�¤̧�o��»��µ¦� ·̈��ÎÉµ­»���45 �µ���·Ã¨�¦́¤�ÎÊ µ®��́�ª́��Ä���³�̧É­¼�¦¢µ��oµª¤̧

�o��»�­¼�­»��¹��řŘŚ�Ŝŝ��µ���·Ã¨�¦́¤�ÎÊµ®��́�ª́��«·ª�́�Â¨³��³��ŚŝŝŚ� 

�������� ª·Ã¦��r�Â¨³��³��2551) ¦µ¥�µ�ªnµ�°o°¥°µ®µ¦­´�ªr�3�­µ¥¡�́�»r��º°�¡�́�»rTByEFC04-0775 

(V1) , TByEFC01-011 (V2) Â¨³�TByEFC01-13 (V3) �̧É°µ¥»�µ¦��́�120, 135�Â¨³¤µ��ªnµ�165�ª�́

Ä��µ��»��nµ�µ�°µ®µ¦­´�ªr��¨�°�°µ¥»�µ¦��́�n°ª�́�»Â®o��¡�ªnµ��nµÁ�¨̧É¥�ÎÊ µ®�´�Â®o��°�°o°¥� 

3�­µ¥¡´��»r ¤̧�n µÅ¤nÂ���n µ��´��µ�­�· �· ��n µ¦³�´�Ã�¦�̧��Â¨³�nµ¦³�´�Å�¤´��°�°o°¥ 

¤̧�nµÅ¤nÂ���nµ��´��­nª�Ä�¦³�´�Á¥ºÉ°Ä¥�NDF �°�°o°¥�´Ê ��3�­µ¥�o�¤̧�nµÁ�¨̧É¥�70.3 Á�°¦r Á�È��r 

Â���nµ���́�µ�­�·�·�Â¨³Á¥ºÉ°Ä¥�°� ADF ¤̧�nµÁ�¨̧É¥�̧É�38.8 Á�°¦rÁ�È��r�Â���nµ���́¥·É��µ�­�·�·
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°»��¦�rÂ¨³ª·�¸�µ¦ 

°»��¦�r 
 

1. �n°�¡´��»r °o°¥�¼n�­¤�10�Ã�¨��Å�oÂ�n �1-124, 1-131, 1-144,  2-42, 2-180, 2-200, 3-20, 3-22, 

KU58-5-6 Â¨³  KU58-5-7 Â¨³�n °�¡´��»r °o° ¥ Á� ¦̧ ¥� Á �̧ ¥� � 2� ¡ ´��»r � Å �oÂ�n �Biotech 2  

Â¨³��°�Â�n� 3 

2. �»q ¥Á�¤̧­¼�¦�15-15-15�Â¨³�»q ¥Á�¤̧­¼�¦�46-0-0� 

3.Å¤o�́�Â�¨� 

4. �o µ¥��Tag) 

5. Á�¦ºÉ°��´É��ÎÊµ®��́ 

6. Å¤oª�́�ªµ¤­¼� 

7. ¤̧���́°o°¥ 

8. �»��µ�nµ¥  

9. �¼o°�¨¤¦o°���Hot air oven) 

10.�Áª°¦rÁ�̧¥¦r�µ ·̈�Á�°¦r 
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ª·�¸�µ¦ 
 

 

ř��Â���µ¦��¨°� 

�������� ªµ�Â���µ¦��¨°�Â��­»n¤�¨È°�­¤�¼¦�r RCBD �¦³�°��oª¥�Ŝ��ÎÊ µ��¦¦¤ª·�̧�¦³�°��oª¥�

°o°¥�¼n�­¤��S. officinarum x S. spontaneum) �Îµ�ª��řŘ�Ã�¨��Ã�¥� ¼̈�Á�¦̧¥�Á�̧¥��´�°o°¥� 

�Îµ�ª��Ś�¡�́�»r�Å�oÂ�n�¡�́�»rBiotech Ś�Â¨³¡�́�»r�°�Â�n��ś 

2.�ª·�̧�µ¦��¨°� 

�������� �n°��ÎµÁ�·��µ¦� ¼̈�°o°¥�¼n�­¤��Îµ�µ¦ª·Á�¦µ³®r�»�­¤��́·�°��·���ªµ¤Á�È ��¦��Á�È ��nµ��

�pH), Organic matter, Available P, Exchangeable K, Ca Â¨³�Mg ª·Á�¦µ³®rÁ�ºÊ°�·��soil texture) Ã�¥

Á�È��ª́°¥nµ��·��n°�� ¼̈��µ�Â�¨���¨°��̧É¦³��́�ªµ¤ ¹̈��0-30�Á���·Á¤�¦��ÎµÁ�·��µ¦�Îµ�µ°o°¥Â�n

¨³Ã�¨��¡�́�»rÃ�¥�Îµ°o°¥�¼n�­¤��Îµ�ª��10�Ã�¨��¡¦o°¤��́¡�́�»rÁ�¦̧¥�Á�̧¥���Îµ�ª��2�¡�́�»r��º°�

¡�́�»rBiotech 2�¡�́�»r�°�Â�n��3�¤µ­´��o°�µ�oª¥¤̧��Ã�¥­´��o°�µ°o°¥�Ä®o¤̧��µ��ªµ¤¥µª�¦³¤µ��

1��·Êª��µ��´Ê�Â�n�ÎÊ µ¥µÁ¦n�¦µ��¦³¤µ��15��µ�̧�Â¨³�Îµ¤µ�Îµ¨�Ä��»��̧É¤̧��µ��3x6��·Êª�̧ÉÅ�o�¦°��·�

Á�¦̧¥¤Åªo�ªµ��o°¨����·�Ä®o­nª��µ�¤̧¨�́¬�³®�µ¥�¹Ê�Â¨oª�¨��·�­Îµ®¦́�°o°¥� 

Á�¦̧¥¤Â�¨���¨°��µ¤ª·�̧�°�Á�¬�¦�¦��º°�¤̧�µ¦Å��³�Å�Â�¦�Â¨³��µ�Â�¨�¥n°¥�4 ¦n°�

°o°¥��1.2 Á¤�¦��¥µª�6 Á¤�¦�� ¼̈��o��¨oµ°o°¥Á¤ºÉ°ª�́�̧É�3 �¦��µ�¤�2563 ¨�Ä�¦n°��oª¥¦³¥³¦³®ªnµ�

�o��50 Á���·Á¤�¦�¡¦o°¤Ä­n�»q ¥¦°�¡ºÊ��­¼�¦�15-15-15 °´�¦µ�50 �·Ã¨�¦́¤�Å¦n �� Îµ�µ¦Ä­n�»q ¥Á�¤̧� 

­¼�¦�46-0-0 °�́¦µ�25 �·Ã¨�¦́¤�Å¦n ��̧É°µ¥»�2 Á�º°�®¨�́� ¼̈��Â¨³�Îµ��́ª�́¡º��oª¥Â¦��µ�����̧É°µ¥»� 

1 Á�º°�®¨�́�¨¼� Â¨³¦³®ªnµ���¨°�°µ«¥́�ÎÊµ ��µ¤�¦¦¤�µ�· 

3.��µ¦Á�È��o°¤¼¨ 

3.1�Á�°¦r Á�È��r�ªµ¤°¥¼n¦°�� 

�������� �Îµ�µ¦�¦ª��´��ªµ¤°¥¼n¦°��°�°o°¥�Á¤ºÉ°°µ¥»Å�o�1�Á�º°�®¨´�� ¼̈��Ã�¥�¦ª��´��ªµ¤ 

°¥¼n¦°��°��»�Â�ªÄ�Â�n¨³Â�¨�¥n°¥ 

3.2��ªµ¤­¼��°�¨Îµ�o�� 

�������� ª�́�ªµ¤­¼�Á¤ºÉ°°o°¥��̧É°µ¥»�»��1�Á�º°�®¨�́� ¼̈�Â¨³Á�È�Á�̧É¥ª�Ã�¥ª�́�µ��·ª�·���¹��°Ä�

­¼ �­» ��� top visible dewlap) �¹É ��ÎµÂ®�n��°��o��̧Éª ´�Ä�Â�n¨³Â�¨�¥n°¥�³Å�o¤µ�µ��µ¦­»n ¤� 

Â�¨�¥n°¥¨³�10 �o�Á�nµ�Ç���́�Ã�¥Ä�oÅ¤oÁ¤�¦ª�́�ªµ¤­¼� 
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3.3��Îµ�ª�¨Îµ�o� 

�������� ��́�Îµ�ª�¨Îµ°o°¥�Ä��1�Â�ªÁ¤�¦��Îµ�µ¦��́�Îµ�ª�¨Îµ�̧É�¦µ��Ä�¦³¥³�1�Á¤�¦�Ã�¥Ä�o�o� 

�̧É­»n¤ª�́�ªµ¤­¼��°�Â�n¨³Â�¨�¥n°¥Á�È �«¼�¥r�¨µ���¹É �Á�È��o°¤¼¨Ä��nª�Áª¨µÁ�̧¥ª��́��µ¦ª�́�ªµ¤­¼� 

Ä��o°�3.2 

3.4��¨�¨·�Â¨³°��r�¦³�°��¨�¨·� 

�������� Á�È�Á�̧É¥ª�¨� ·̈�°o°¥�̧É°µ¥»�»�Ç�4�Á�º°��Á�È��o°¤¼¨�¨� ·̈��̧ª¤ª¨�Å¦n �� ÎµÃ�¥�´É��ÎÊ µ®��́­� 

Ä�Â�n¨³Â�¨�¥n°¥�̧ÉÁ�È�Á�̧É¥ª�Ã�¥Á�È��¨� ·̈�Á�¡µ³�2�Â�ª�¨µ�Â�¨�¥n°¥��µ��´Ê �­»n ¤°o°¥� 

�Îµ�ª��3��o��Â¥�­n ª�Ä���Ä���µ���Â¨³¨Îµ�o���ÎµÅ�­´�Â¨³°�Â®o��oª¥�¼ o°�¨¤¦o°�� 

�hot air oven) �̧É°»�®£¼¤·�65�°�«µÁ�¨Á�̧¥­��µ��72��´ÉªÃ¤���¹��Îµ°°�¤µ�´É��Á¡ºÉ°�ÎµÅ�ª·Á�¦µ³®r®µ

�»��nµ�µ�Ã£��³ 

     3.4.1��Îµ�ª�¨Îµ�o��Å¦n  

�������� �Îµ�µ¦�¦ª��´��Îµ�ª�¨Îµ�o��°�°o°¥� �̧É Á�È� Á �̧É ¥ª�µ�Â�n¨³Â�¨�¥n°¥�¦ª¤�´� 

�Îµ�ª�¨Îµ�5�¨Îµ�̧É­»n¤Á º̈°�Á�È ��ª́°¥nµ��Â¨oª�Îµ�ª�Á�È ��Îµ�ª�¨Îµ�Å¦n 

     3.4.2��ªµ¤¥µª¨Îµ�o� 

�������� �Îµ�µ¦ª�́�ªµ¤¥µª�°�¨Îµ�o�°o°¥�̧É­»n¤Á�È ��ª́°¥nµ��Îµ�ª��ś�¨Îµ��µ�Â�n¨³Â�¨�¥n°¥Ã�¥ª�́

�µ�Ã���¹��»�®�́�¦¦¤�µ�·�Â¨oª�Îµ¤µ®µ�nµÁ�¨̧É¥�Ã�¥Ä�oÅ¤oÁ¤�¦ª�́�ªµ¤­¼� 

     3.4.3���µ�Á­o��nµ�«¼�¥r�¨µ�¨Îµ�o� 

�������� �Îµ�µ¦ª ´� Á­o��nµ�«¼�¥r�¨µ��°�¨Îµ�o��µ�°o°¥�̧É­»n ¤ Á�È ��´ª°¥nµ��Îµ�ª��ŝ �¨Îµ � 

�µ�Â�n¨³Â�¨�¥n°¥Â¨oª�Îµ¤µ®µ�nµÁ�¨̧É¥Ã�¥Ä�o�Áª°¦rÁ�̧¥¦r�µ ·̈�Á�°¦r 

     3.4.4�­́�­nª�Ä���o���leaf/stem ratio) 

������� Â¥�­n ª�Ä���Ä���µ���Â¨³¨Îµ�o��°�°o°¥��ÎµÅ�­´�Â¨³°�Â®o��oª¥�¼ o°�¨¤¦o°�� 

�hot air oven) �̧É°»�®£¼¤·�75�°�«µÁ�¨Á�̧¥­��µ��72��´ÉªÃ¤���¹��Îµ°°�¤µ�´É��Á¡ºÉ°®µ­´�­nª�Ä���o� 

     3.4.5��ÎÊµ®�́�­��¨Îµ 

�������� �Îµ�ª��µ��ÎÊ µ®�´�­��°��¨� ·̈�°o°¥��n°Â�¨�¥n°¥®µ¦�oª¥�Îµ�ª�¨Îµ�n°Â�¨�¥n°¥

Á�̧¥ª��́ 

3.4.6��Îµ�ª�� ö°��¨Îµ 

�������� �Îµ�µ¦��́�Îµ�ª��¨o°�Ä�Â�n¨³¨Îµ�o��µ�°o°¥�̧É­»n¤Á º̈°�Á�È ��ª́°¥nµ��µ�Â�n¨³Â�¨�¥n°¥� 

Â¨oª�Îµ¤µ®µ�nµÁ�¨̧É¥      
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4.5��»��nµ�µ�Ã£��³ 

������� ��Îµ�´ª°¥nµ��°�°o°¥�¼n�­¤�̧ÉÅ�o�µ��µ¦­»n ¤Å���Á¡ºÉ°ª·Á�¦µ³®r®µ�»��nµ�µ�Ã£��³� 

Å�oÂ�n��ªµ¤�ºÊ��ª�́�»Â®o��Ã�¦�̧�®¥µ��ADF NDF ADL Â¨³Á�oµ
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­�µ��¸ÉÂ¨³¦³¥³Áª¨µ�µ¦�Îµª·�´¥ 
 

 

1. ­�µ��¸É�µ¦�Îµª·�́¥ 
 

Â�¨�Á�¬�¦�¦Ä�¡ºÊ��̧É�Îµ�¨°nµ��°��°ÎµÁ£°Á¤º°�����́®ª�́�ÎµÂ¡�Á¡�¦ 

 

2. ¦³¥³Áª¨µ�µ¦�Îµª·�́¥ 

 

�¦��µ�¤�ŚŝŞś�����́ªµ�¤�ŚŝŞŜ 
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�¨Â¨³ª·�µ¦�r 

 

 

ř���¨ª·Á�¦µ³®r�·� 

�������� �µ��µ¦µ��̧É �ř �¡�ªnµ Á�È ��·�¦n ª�Á®�̧¥ª¤̧�nµ �pH��·��Á�nµ�´��ŝ�Śŝ��·�Á�È ��¦��´�� 

¤̧°·��¦̧ª�́�»Ä��·��Á�nµ��́�ř�Śš�Á�°¦rÁ�È��r�°¥¼nÄ�¦³��́�̧É� ÎÉµ��¦·¤µ�¢°­¢°¦́­�Á�nµ��́�śř�¤·¨ ·̈�¦́¤�

�·Ã¨�¦́¤�°¥¼nÄ�¦³�´�­¼���¦· ¤µ�Ã¡Â�­Á�̧¥¤�Á�nµ�´��ŝś�¤·¨ ·̈�¦́¤��·Ã¨�¦́¤�°¥¼nÄ�¦³�´��ÎÉµ� 

�¦·¤µ�Â�¨Á�̧¥¤�Á�nµ��́�Śśř�¤·¨ ·̈�¦́¤��·Ã¨�¦́¤�°¥¼nÄ�¦³��́­¼��Â¨³�¦·¤µ�Â¤��̧Á�̧¥¤�Á�nµ��́�

ř,ŞŝŞ�¤·¨ ·̈�¦́¤��·Ã¨�¦́¤�°¥¼nÄ�¦³��́­¼��°o°¥­µ¤µ¦�� ¼̈�Å�oÄ�Á�ºÊ°�·��»��¦³Á£��Ã�¥Á�ºÊ°�·��̧É¤̧

�ªµ¤Á®¤µ³­¤Ä��µ¦� ¼̈�°o°¥�ª¦Á�È ���́�̧Ê ��·�¦nª�Á®�̧¥ª���¦µ¥��sandy clay loam���·�¦nª�

Á®�̧¥ª���¦µ¥Â�o ���silty clay loam��Â¨³�·�¦nª�Á®�̧¥ª��clay loam� �Blackburn, 1984; Hunsigi, 

1993���nµ�pH�Ã�¥­nª�Ä®�n�·��̧ÉÄ�o� ¼̈�°o°¥�³¤̧�nµ�pH��¦³¤µ��ŝ�Ř�Ş�ŝ���ª�́��ŚŝŜś��Â¨³�nµ�pH �̧É

Á®¤µ³­¤�n°�µ¦Á�¦·�Á�·�Ã��°�°o°¥�º°�ŝ�Ş�ş�ś����́�·��Â¨³�Îµ¦���ŚŝŜŚ��Ã�¥�´ÉªÅ���·��̧ÉÄ�o�¨¼�

°o°¥�ª¦¤̧�¦·¤µ�°·�¦̧¥ª�́�»Ä��nª��ř�ŝ�Ŝ�ŝ�Á�°¦r Á�È��r�(�ª�́��ŚŝŜś; Hunsigi, 1993) �Blackburn 

(řšŠŜ��¦µ¥�µ�ªnµ�¦· ¤µ�¢°­¢°¦́­Ä��·��̧ÉÁ®¤µ³­¤�n°�µ¦� ¼̈�°o°¥�ª¦¤̧�nµ¤µ��ªnµ�Śŝ�

¤·¨ ·̈�¦́¤��·Ã¨�¦́¤�Â¨³��Hartt, 1937��¦µ¥�µ�ªnµ®µ�¦³�´��µ�»Ã¡­Â�­Á�̧¥¤�Â�¨Á�̧¥¤�Â¨³

Â¤��̧Á�̧¥¤�Ä�°o°¥­¼��³¤̧�¨Ä®o¦³��́�°�¢°­¢°¦́­Ä�°o°¥¨�¨� Ã�¥��́Å�oªnµ�·�Â�¨���¨°��̧Ê

Á�È �Á�ºÊ°�·��̧É¤̧�ªµ¤Á®¤µ³­¤Ä��µ¦� ¼̈�°o°¥ 

 

�µ¦µ��¸É�ř��¨ª·Á�¦µ³®r�·��°�Â�¨���¨°�Â�¨�Á�¬�¦�¦Ä�¡ºÊ��̧É�� Îµ�¨°nµ��°��°ÎµÁ£°Á¤º°��

��́®ª�́�ÎµÂ¡�Á¡�¦� 

 

�»�­¤��́·�·� �¨ª·Á�¦µ³®r ¦³��́ 

pH ŝ�Śŝ �¦���́ 

°·��¦̧¥ª�́�»��Á�°¦rÁ�È��r� ř�Śš �ÎÉµ 

¢°­¢°¦́­��¤������� śř ­¼� 

Ã¡Â�­Á�̧¥¤��¤������� ŝś �ÎÉµ 

Â�¨Á�̧¥¤��¤������� Śśř �ÎÉµ 

Â¤��̧Á�̧¥¤ �¤������� ř�ŞŝŞ ­¼� 



20 
 

 

Ś���¦·¤µ��ÎÊµ �Á�¨¸É¥¦ª¤��̧�ŚŝŞś�ŚŝŞŜ 

�������� �µ��µ¦µ��̧É�Ś�¡�ªnµÄ��nª�Á¦·É¤¥ oµ¥�o��¨oµ¨�Ä�Â�¨�� ¼̈���Á�º°�­·�®µ�¤�ŚŝŞś��¤̧�¦·¤µ�

 ���¨�¨�Á® º̈°�Šŝ�š�¤·¨ ·̈ Á¤�¦Ä��nª�Â¦�Â¨³�n°¤µÅ�o¦́��¦· ¤µ��ÎÊ µ �Á¡·É¤�¹Ê �Á¦ºÉ °¥�Ç� 

­¼�­»�Ä�Á�º°���»¨µ�¤�ŚŝŞś�Á�nµ��́�Śŝś�ŝ�¤·¨ ·̈Á¤�¦�Á�º°��¡§«�·�µ¥��ŚŝŞś�¤̧�¦·¤µ�¨�¨�Á® º̈°�

řŘŚ�¤·¨ ·̈Á¤�¦�®¨�́�µ��´Ê�¡�ªnµ�Å¤n¤̧ ���Å����¹�Á�º°�¤�¦µ�¤��¹É �Á�È ��nª� ��·Ê��nª�Ä�Á�º°�

�»¤£µ¡�́�r�ŚŝŞŜ�¡�ªnµ�¤̧�¦·¤µ��ÎÊ µ ��¦³¤µ��Ś�ŝ�¤·¨ ·̈Á¤�¦Â¨³�n°¥�Ç�Á¡·É¤�¹Ê�°¥nµ��n°Á�ºÉ°�� 

¤̧�¦·¤µ��ÎÊ µ �­¼�­»�Ä��nª�Á�º°�Á¤¬µ¥��ŚŝŞŜ�Á�nµ��́�řśš�¤·¨ ·̈Á¤�¦�Â¨³®¨�́�µ��´Ê�°o°¥Å�o¦́�

�¦·¤µ��ÎÊ µ �°¥nµ��n°Á�ºÉ°��Ã�¥°o°¥­µ¤µ¦�Á�¦·�Á�·�Ã�Ä�¡ºÊ��̧É�̧É¤̧�¦·¤µ��ÎÊ µ �°¥¼n¦³®ªnµ�� 

ŝŘŘ�y�Ś�ŝŘŘ�¤·¨ ·̈Á¤�¦�n°�̧��Hunsigi� 1993�� 

 

�µ¦µ��¸É �Ś �Â­���¦· ¤µ��ÎÊ µ �Á�¨̧É¥¦ª¤��̧�ŚŝŞś�ŚŝŞŜ  �°�Â�¨���¨°�Â�¨�Á�¬�¦�¦ 

�������������������Ä�¡ºÊ��̧É��Îµ�¨°nµ��°��°ÎµÁ£°Á¤º°����́®ª�́�ÎµÂ¡�Á¡�¦��� 

 

  

Á�º°� �¦·¤µ��ÎÊµ �Á�¨̧É¥¦ª¤��¤¤�� 

 �̧�ŚŝŞś �̧�ŚŝŞŜ 

¤�¦µ�¤ � Ř 

�»¤£µ¡�́�r � Ś�ŝ 

¤̧�µ�¤ � ŜŞ�ś 

Á¤¬µ¥� � řśš�Š 

¡§¬£µ�¤ � řřş�Š 

¤·�»�µ¥����Á¡µ³�¨oµ� şŞ�Ś ŞŠ�Š 

�¦��µ�¤��¥ oµ¥�¨oµ¨�Â�¨�� šś�Ŝ řřŝ�ş 

­·�®µ�¤ Šŝ�š � 

��́¥µ¥� ŚŞş � 

�»¨µ�¤ Śŝś�ŝ � 

¡§«�·�µ¥� řŘŚ � 

��́ªµ�¤ Ř � 

¦ª¤ ŠşŠ ŜšŘ�š 
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3. Á�°¦r Á�È��r�ªµ¤°¥¼n¦°�� 

         �µ��µ¦µ��̧É �ś�¡�ªnµ�µ¦Á�È��o°¤¼¨�ªµ¤°¥¼n¦°�®¨´��µ¦¥oµ¥¨�Ä�Â�¨���¨°��̧É°µ¥»� 

ř�Á�º°�®¨�́� ¼̈��¡�ªnµ°o°¥�¼n�­¤Ã�¨��ř�řŚŜ��ř�řŜŜ�Â¨³�Ś�ŚŘŘ�¤̧�ªµ¤°¥¼n¦°��řŘŘ�Á�°¦rÁ�È��r

¤µ��ªnµÃ�¨��ř�řśř��KU58-5-6 Â¨³¡�́�»r�°�Â�n��ś�°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�· 

�µ¦µ��¸É�ś Á�°¦rÁ�È��r�ªµ¤°¥¼n¦°��°�°o°¥��Îµ�ª��řŚ�Ã�¨��¡�́�»r 

  

 

 

®¤µ¥Á®�»�� *¤̧�ªµ¤Â���nµ���́°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·�̧É¦³��́�ªµ¤Á�ºÉ°¤´É�Á�nµ��́�95�Á�°¦rÁ�È��r 
                               1/�nµÁ�¨̧É¥�̧É�µ¤�oª¥°�́¬¦�nµ���́Ä�Â�n¨³�°¨¤́�r¤̧�ªµ¤Â���nµ���́�̧É¦³��́�ªµ¤Á�ºÉ°¤´É� 

��������������������Á�nµ��́�95�Á�°¦rÁ�È��rÃ�¥Ä�oª·�̧�'XQFDQuV�1HZ�0XOWLSOH�5DQJH�7HVW

Ã�¨��¡�́�»r �ªµ¤°¥¼n¦°���Á�°¦rÁ�È��r� 

1-124 100.00 a1/ 

1-131  94.32 bc 

1-144               100.00 a 

2-180  98.86 ab 

2-200               100.00 a 

2-42   98.86 ab 

3-20   98.86 ab 

3-22    96.59 abc 

KU58-5-6   94.32 bc 

KU58-5-7    97.73 abc 

Biotech 2(Check)  98.86 ab 

�°�Â�n��3(Check)                 93.18 c 

F-test * 

CV (%) 3.28 
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Ŝ���ªµ¤­¼��°�¨Îµ�o� 

�������� �µ��µ¦µ��̧É�Ŝ�¡�ªnµ°o°¥¡�́�»rBiotech Ś�Ä®o�ªµ¤­¼�Á�¨̧É¥¤µ��ªnµ°o°¥�¼n�­¤��»�Ã�¨��¡�́�»r�

°¥nµ�¤̧�¥́­Îµ��́¥·É��µ�­�·�·�¥�Áªo�Ã�¨��ř�řŜŜ, Ś�ŚŘŘ, Ś�ŜŚ, ś�ŚŚ, KU58-5-6�Â¨³�KU58-5-7 

 

�µ¦µ��¸É�Ŝ��ªµ¤­¼��°�°o°¥��Îµ�ª��řŚ�Ã�¨��¡�́�»r£µ¥Ä�o�µ¦Á�È�Á�̧É¥ª�»��Ŝ�Á�º°� 

®¤µÁ®�»��** ¤̧�ªµ¤Â���nµ���́°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·�̧É¦³��́�ªµ¤Á�ºÉ°¤´É�Á�nµ��́�99 Á�°¦rÁ�È��r 

                             1/�nµÁ�¨̧É¥�̧É�µ¤�oª¥°�́¬¦�nµ���́Ä�Â�n¨³�°¨¤́�r¤̧�ªµ¤Â���nµ���́�̧É¦³��́�ªµ¤Á�ºÉ°¤´É�� 

��������������������Á�nµ��́�95�Á�°¦rÁ�È��rÃ�¥Ä�oª·�̧�'XQFDQuV�1HZ�0XOWLSOH�5DQJH�7HVW

Ã�¨��¡�́�»r 

�ªµ¤­¼��Á���·Á¤�¦� 

¦°��µ¦Á�È�Á�̧É¥ª

�¦́Ê ��̧É�ř 

¦°��µ¦Á�È�Á�̧É¥ª

�¦́Ê ��̧É�Ś 

¦°��µ¦Á�È�Á�̧É¥ª

�¦́Ê ��̧É�ś 

Á�¨̧É¥ 

1-124    150.00 bcd1/ 32.62 ab  114.00 abc 98.87 cd 

1-131 133.25 cd        22.87 b       107.12 bc     87.75 d 

1-144 161.50 bc        39.37 a 124.75 ab 108.54 abc 

2-180  164.12 abc 32.00 ab   120.75 abc 105.62 bcd 

2-200 196.87 ab 31.12 ab 130.75 ab 119.58 abc 

2-42 201.62 ab        40.00 a 134.37 ab    125.33 ab 

3-20 130.87 cd 32.75 ab   94.00 cd      85.87 d 

3-22 195.50 ab 34.00 ab   113.11 abc   114.21 abc 

KU58-5-6  190.50 ab        43.75 a       143.12 a 125.79 ab 

KU58-5-7  185.00 abc        40.75 a  138.25 ab 121.33 ab 

Biotech 2 (Check)        218.00 a        37.87 a  133.50 ab ����řŚš�şš�a 

�°�Â�n��3 (Check)        105.50 d        22.12 b  67.37 d       65 e 

F-test ** ** ** ** 

CV� 14.99 18.03 12.11 9.28 
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ŝ���Îµ�ª�¨Îµ�o���µ¦Â���° 

�������� �µ��µ¦µ��̧É�ŝ�¡�ªnµ°o°¥�¼n�­¤Ã�¨��ś�ŚŘ�¤̧�µ¦Â���°Á�¨̧É¥¤µ��̧É­»��Á�nµ�´��řŝ�řŘ� 

®�n°��°�°¥nµ�¤̧�´¥­Îµ��́¥·É��µ�­�·�·��¹É �­°��¨o°���́�µ¦¦µ¥�µ��°���¦³Á­¦·���ŚŝŝŠ��¡�ªnµ 

�µ¦Â���°�°�°o°¥°µ®µ¦­´�ªr�°¥¼n�̧É�¦³¤µ��řř�řŝ�®�n°��° 

 

�µ¦µ��¸É�ŝ��µ¦Â���°�°�°o°¥��Îµ�ª��řŚ�Ã�¨��¡�́�»r�£µ¥Ä�o�µ¦Á�È�Á�̧É¥ª�»��Ŝ�Á�º°� 

®¤µ¥Á®�»��**¤̧�ªµ¤Â���nµ���́°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·�̧É¦³��́�ªµ¤Á�ºÉ°¤´É�Á�nµ��́�99 Á�°¦rÁ�È��r 
                                1/ �nµÁ�¨̧É¥�̧É�µ¤�oª¥°�́¬¦�nµ��´�Ä�Â�n¨³�°¨´¤�r¤̧�ªµ¤Â���nµ��´��̧É¦³�´��ªµ¤�� 

����������������������Á�ºÉ°¤´É�Á�nµ��́�95�Á�°¦rÁ�È��rÃ�¥Ä�oª·�̧�'XQFDQuV�1HZ�0XOWLSOH�5DQJH�7HVW

Ã�¨��¡�́�»r 

�µ¦Â���°���Îµ�ª�®�n°��°� 

¦°��µ¦Á�È�Á�̧É¥ª

�¦́Ê ��̧É�ř 

¦°��µ¦Á�È�Á�̧É¥ª

�¦́Ê ��̧É�Ś 

¦°��µ¦Á�È�Á�̧É¥ª

�¦́Ê ��̧É�ś 

Á�¨̧É¥ 

1-124 9.65 ab1/ 8.52 bcd 11.45 d 9.87 bc 

1-131        4.18 e        6.27 cd 11.02 d       7.16 d 

1-144  7.70 bcd      10.90 ab     13.75 bcd     10.78 bc 

2-180        9.10 bc        9.62 bc    16.62 ab     11.78 b 

2-200        8.27 bc 9.30 bcd    15.85 bc     11.14 bc 

2-42        9.05 bc      10.00 bc    13.57 cd     10.87 bc 

3-20      12.15 a      14.25 a  18.90 a ����řŝ�řŘ�a 

3-22        5.95 cde        8.87 bcd   12.65 d       9.15 c 

KU58-5-6         4.82 de        6.10 cd    7.87 e       6.26 d 

KU58-5-7        6.25 cde        5.55 cd   8.10 e       6.63 d 

Biotech 2 (Check)        9.02 bc        9.32 bcd 11.95 d     10.10 bc 

�°�Â�n��3 (Check)        3.85 e        4.95 d  7.47 e       5.42 d 

F-test 

 

 

 ** 

CV� ŚŘ�řŘ Śś�ŠŜ řř�ŞŚ 10.69 
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Ş���¨�¨·�Â¨³°��r�¦³�°��¨�¨·� 

Ş�ř��¨�¨·��ÎÊµ®�́�­� 

         �µ��µ¦µ��̧É �Ş�¡�ªnµ°o°¥�¼n�­¤Ã�¨��Ś�ŚŘŘ�Ä®o�¨� ·̈��ÎÊ µ®�´�­�¦ª¤Á�¨̧É¥¤µ��ªnµ� 

�»�Ã�¨��¡´��»r �Á�nµ�´��řŜ�ŜŞŘ��·Ã¨�¦́¤�Å¦n �¥�Áªo�Ã�¨��Ś�ŜŚ��ś�ŚŘ��ś�ŚŚ�Â¨³�KU58-5-7� 

°¥nµ�¤̧�´¥­Îµ�´�¥·É ��µ�­�·�·  Â­��Ä®o Á®È�ªnµ�¨� ·̈��ÎÊ µ®�´�­��°�°o°¥¡¨´��µ��¼n�­¤� 

¤̧«�́¥£µ¡�°��¨� ·̈��ÎÊ µ��́­�Á�¨̧É¥�­°��¨o°���́�¨� ·̈�°o°¥°µ®µ¦­´�ªrÃ�¥°µ«¥́�ÎÊ µ ��¡�ªnµ 

¤̧«�́¥£µ¡�°��¨� ·̈��̧ª¤ª¨­�¦ª¤°¥¼n¦³®ªnµ��řŚ�ŘŘŘ�ŚŘ�ŘŘŘ��·Ã¨�¦́¤�Å¦n���¦³Á­¦·���ŚŝŝŠ� 

 

Ş�Ś��¨�¨·��ÎÊµ®�́�Â®o�� 

�������� �µ��µ¦µ��̧É�ş�¡�ªnµ°o°¥�¼n�­¤Ã�¨��Ś�ŚŘ�Ä®o�¨� ·̈��ÎÊ µ®�´�Â®o�¦ª¤Á�¨̧É¥¤µ��ªnµ 

�»�Ã�¨��¡´��»r � Á�n µ�´� �ŝ �řŘŚ ��· Ã¨�¦́¤�Å¦n � Â�n Å¤n Â���n µ��´�Ã�¨��Ś �ŜŚ �Â¨³ �ś�ŚŘ� 

°¥nµ�¤̧�´¥­Îµ��́¥·É��µ�­�·�·�Â­��Ä®oÁ®È�ªnµ�¨� ·̈��ÎÊ µ®��́Â®o��Ä®o�¨� ·̈�¦ª¤Á�¨̧É¥­°��¨o°� 

�´�®�oµÁ�Á�̧¥¦r�´��»��Ç�ś�Á�º°��Ä®o�¨� ·̈��ÎÊ µ®�´�Â®o�¦ª¤�Ŝ��¦́Ê ��°¥¼n¦³®ªnµ��Ŝ�śśŞ�š�śŜŜ�

�·Ã¨�¦́¤�Å¦n��ª¦·«¦µ�Â¨³��³��ŚŝŞŚ� 
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�µ¦µ��¸É�Ş��¨� ·̈��ÎÊµ®��́­��°�°o°¥��Îµ�ª��řŚ�Ã�¨��¡�́�»r��̧É°µ¥»�µ¦Á�È�Á�̧É¥ª�»��Ŝ�Á�º°�� 

®¤µ¥Á®�» 
�¤̧�ªµ¤Â���nµ���́°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·�̧É¦³��́�ªµ¤Á�ºÉ°¤´É�Á�nµ��́�95 Á�°¦rÁ�È��r 

               

�¤̧�ªµ¤Â���nµ���́°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·�̧É¦³��́�ªµ¤Á�ºÉ°¤´É�Á�nµ��́�99 Á�°¦rÁ�È��r 

���������������ř����nµÁ�¨̧É¥�̧É�µ¤�oª¥°�́¬¦�nµ���́Ä�Â�n¨³�°¨¤́�r¤̧�ªµ¤Â���nµ���́�̧É¦³��́�ªµ¤Á�ºÉ°¤´É�Á�nµ��́�šŝ�Á�°¦rÁ�È��rÃ�¥Ä�oª·�̧�'XQFDQuV�0XOWLSOH�5DQJH�7HVW

 

 

�¨� ·̈��ÎÊµ®��́­����·Ã¨�¦́¤�Å¦n� 

¦°��µ¦Á�È�Á�̧É¥ª�¦́Ê ��̧É�1 ¦°��µ¦Á�È�Á�̧É¥ª�¦́Ê ��̧É�2 ¦°��µ¦Á�È�Á�̧É¥ª�¦́Ê ��̧É�3 Á�¨̧É¥ 

Ä� �o� ¦ª¤ Ä� �o� ¦ª¤ Ä� �o� ¦ª¤ Ä� �o� ¦ª¤ 

1-124 1,000 abcř� 2,905 bcde 3,905 bcde 502 abc 479 abcd    980 ab 1,397 abcd 3,600 ab   4,998 ab    966 bcd 2,328 bcd 3,294 bcd 

1-131    635 cd      2,175 ef   2,810 ef 281 cd  197 de    478 cd 1,470 abcd   4,013 a   5,483 a    795 cde   2,128 cd �Ś,šŚŜ cd 

1-144      759 bcd      3,032 bcde   3,790 cde   453 abc  647 ab 1,100 a 1,365 bcd   4,293 a   5,658 a    859 cde   2,657 abc �3,516 bc 

2-180   1,034 abc      3,566 abcd 4,600 abcd     594 ab  482 abcd 1,075 a 1,393 bcd 3,469 ab   4,863 ab 1,007 bc   2,506 bc �3,513 bc 

2-200      1,516 a      4,669 a   6,185 a     623 a  567 abc 1,190 a 2,092 a   4,993 a   7,085 a 1,410 a   3,410 a �4,820 a 

2-42    1,116 abc      4,369 ab   5,485 abc     504 abc  676 a 1,180 a 1,519 abc   4,106 a   5,625 a 1,047 abc   3,050 ab �4,097 ab 

3-20  1,292 ab      3,405 abcde   4,698 abcd     717 a  444 abcd 1,160 a 1,894 ab 3,466 ab   5,360 a 1,301 ab   2,438 bc 3,739 abc 

3-22   1,038 abc      4,072 abc   5,110 abc     633 a  382 bcd 1,015 ab 1,833 ab   4,032 a   5,865 a 1,168 abc   2,829 abc 3,997 abc 

KU58-5-6     629 cd     2,711 cde   3,340 def     317 bcd  488 abcd  805 abc 1,448 abcd   4,377 a   5,825 a    798 cde   2,525 bc �3,324 bc 

KU58-5-7   1,173 abc     4,668 a   5,840 ab   325 bcd  468 abcd  793 abc 1,336 bcd 3,479 ab   4,815 ab    945 bcd   2,871 abc 3,816 abc 

Biotech 2(Check)      757 bcd     2,583 def   3,340 def  272 cd  308 cde    580 bcd    717 d   1,805 b   2,523 b    582 de   1,565 de �2,148 de 

�°�Â�n��3(Check) 358 d     1,197 f   1,555 f     102 d    53 b    155 d    953 cd   1,460 b   2,413 b    471 e      903 e �1,374 e 

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

CV (%) 30.70 20.99 20.69 29.19 30.72 26.16 33.01 27.13 2Ş�ŞŚ 20.83 16.79 16.32 
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�������������µ¦µ��¸É�ş��¨� ·̈��ÎÊµ®��́Â®o��°�°o°¥��Îµ�ª��řŚ�Ã�¨��¡�́�»r��̧É°µ¥»�µ¦Á�È�Á�̧É¥ª�»��Ŝ�Á�º°� 

����� ���®¤µ¥Á®�»��

�¤̧�ªµ¤Â���nµ���́°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·�̧É¦³��́�ªµ¤Á�ºÉ°¤´É�Á�nµ��́�99 Á�°¦rÁ�È��r 

����������������������������������������������������ř� �nµÁ�¨̧É¥�̧É�µ¤�oª¥°�́¬¦�nµ���́Ä�Â�n¨³�°¨¤́�r¤̧�ªµ¤Â���nµ���́�̧É¦³��́�ªµ¤Á�ºÉ°¤´É�Á�nµ��́�šŝ�Á�°¦rÁ�È��rÃ�¥Ä�oª·�̧�'XQFDQuV�0XOWLSOH�5DQJH�7HVW

Ã�¨��¡�́�»r �¨� ·̈��ÎÊ µ®��́Â®o����·Ã¨�¦́¤�Å¦n� 

¦°��µ¦Á�È�Á�̧É¥ª�¦́Ê ��̧É�1 ¦°��µ¦Á�È�Á�̧É¥ª�¦́Ê ��̧É�2 ¦°��µ¦Á�È�Á�̧É¥ª�¦́Ê ��̧É�3 Á�¨̧É¥ 

Ä� �o� ¦ª¤ Ä� �o� ¦ª¤ Ä� �o� ¦ª¤ Ä� �o� ¦ª¤ 

1-124 408�bcdeř�   1,092 bcd 1,499 cd 224 abc 131 abc 355 abc 568 abc 894 abc 1,462 abcd 400 cd    705 bcde 1,105 bcde 

1-131    256 de  641 de    897 de 127 cd 52 de 178 cd 556 abc 859 abc 1,414 abcd 313 cde ���ŝřş de ����ŠśŘ de 

1-144 306 cde      868 cde 1,174 cde   208 abc 144 abc   351 abc   488 bc  794 abcd 1,282 bcd 334 cde    602 cde  935 cde 

2-180 479 bcd   1,349 abc 1,828 bc 289 ab   123 abcd 412 ab 587 abc 902 abc 1,489 abc 452 bcd    791 bc  1,243 bc 

2-200    756 a   1,792 a  2,547 a    282 ab     161 ab 443 ab   862 a  1,250 a 2,112 a 633 a 1,068 a  1,701 a 

2-42    600 ab   1,668 ab  2,268 ab    228 abc     178 a 406 ab 602 abc  1,027 ab 1,629 ab 477 bc    958 ab  1,434 ab 

3-20 539 abc   1,317 abc  1,856 abc    349 a    115 abcd      464 a   830 ab 884 abc 1,713 ab 573 ab    772 bcd  1,344 ab 

3-22  402 bcde   1,212 abcd  1,615 bcd    299 a     93 bcde      391 ab 661 abc    910 ab 1,571 ab 454 bc    738 bcde  1,192 bcd 

KU58-5-6  281 cde      674 de   955 de    151 bcd   105 abcd 257 bc 503 abc 1,042 ab 1,545 ab 312 cde    607 cde  918 cde 

KU58-5-7   485 abcd   1,256 abcd  1,741 bc  145 bcd  101�bcd 246 bc   460 c    674 bcd 1,134 bcd 363 cd    677 cde  1,040 bcde 

Biotech 2(Check) 444 bcd      989 cd  1,433 cd    127 cd    73 cde     200 cd   330 c    449 cd    780 cd 300 de    504 e     804 e 

�°�Â�n��3(Check)    134 e      297 e  431 e      44 d       12 e 56 d   311 c    296 d    607 d 163 e    202 f     364 f 

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

CV (%) 30.54 27.65 23.57 33.44 37.45 29.66 30.61 27.41 27.77 19.91 18.82 17.08 
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ş��°��r�¦³�°��¨�¨·�� 

���������������µ��µ¦µ��̧É�Š�¡�ªnµ°o°¥�¼n�­¤Ã�¨��ś�ŚŘ�Ä®o�¨� ·̈��Îµ�ª�¨Îµ�o��Å¦n �Á�¨̧É¥¤µ��ªnµ 

�»�Ã�¨��¡�́�»r�Á�nµ��́�śŘ�ŠŠś�®�n°�Å¦n �°¥nµ�¤̧�¥́­Îµ��́¥·É��µ�­�·�·�Â­��Ä®oÁ®È�ªnµ°o°¥�¼n�­¤�´Ê�� 

¤̧«�́¥£µ¡Ä®o�¨� ·̈��Îµ�ª�¨Îµ�o��Å¦n­°��¨o°���́�µ¦¦µ¥�µ��°���¦³Á­¦·���ŚŝŝŠ��ªnµ«�́¥£µ¡

�°�°o°¥°µ®µ¦­´�ªrÁ��°µ«¥́�ÎÊµ ��Ä®o�¨� ·̈��Îµ�ª�¨Îµ�o��Å¦n°¥¼n¦³®ªnµ��śŘ�ŘŘŘ�ŜŘ�ŘŘŘ��o��Å¦n 

���������������ªµ¤¥µª¨Îµ�o� �¡�ªnµÃ�¨��ř�řŚŜ�¤µ��ªnµÃ�¨��ř�řśř�Â¨³¡´��»r�°�Â�n��ś� 

°¥nµ�¤̧�¥́­Îµ��́¥·É��µ�­�·�·�� 

����������������µ�Á­o��nµ�«¼�¥r�¨µ�¨Îµ�o�Á�¨̧É ¥ �¡�ªnµ°o°¥�¼n�­¤Ã�¨�  KU58-5-7�¤µ��ªnµ 

�»�Ã�¨��¡�́�»r �Á�nµ��́�Ś�Řş�Á���·Á¤�¦�Â�nÅ¤nÂ���nµ���́Ã�¨��KU58-5-6 Â¨³¡�́�»r�°�Â�n��ś� 

°¥nµ��¥́­Îµ��́¥·É��µ�­�·�·�Å¤n­°��¨o°���́�µ¦¦µ¥�µ��°���¦³Á­¦·���ŚŝŝŠ���̧É¤̧��µ�Á­o��nµ�

«¼�¥r�¨µ�¨Îµ�o�Á�¨̧É¥�Á�nµ��́�ř�ś�ř�ş�Á���·Á¤�¦�Â­��Ä®oÁ®È�ªnµ¤̧�µ�ª·�¥́�¦́Ê ��̧Ê ¤̧��µ�Á­o��nµ�

«¼�¥r�¨µ�¤µ��ªnµ� 

���������������µ��µ¦µ��̧É �š�­´�­nª�Ä���o��¡�ªnµ°o°¥¡�́�»r�°�Â�n��ś�Ä®o�¨� ·̈�­´�­nª�Ä���o�� 

¤µ��ªnµ�»�Ã�¨��¡�́�»r �Á�nµ�´��Ř�šş�Ä���o��Â�nÅ¤nÂ���nµ��´�Ã�¨��ř�řśř��ś�ŚŘ�Â¨³�ś�ŚŚ� 

°¥nµ�¤̧�¥́­Îµ��́¥·É��µ�­�·�·� 

���������������¨� ·̈��ÎÊ µ®�´�­��¨Îµ�¡�ªnµÃ�¨� KU58-5-7 Ä®o�¨� ·̈��ÎÊ µ®�´�­��¨ÎµÁ�¨̧É¥�Á�nµ�´�� 

Ř�ŚŠ��·Ã¨�¦́¤�¨Îµ�¤µ��ªnµÃ�¨��Ś�řŠŘ��ś�ŚŘ�Â¨³¡�́�»rBiotech 2 °¥nµ�¤̧�´¥­Îµ��́¥·É��µ�­�·�·�� 

Â­��Ä®oÁ®È�ªnµ°o°¥�¼n�­¤Ä®o�¨� ·̈��ÎÊµ®��́­��¨Îµ�Å�o�o°¥�ªnµ°o°¥°µ®µ¦­´�ªr�Ã�¥�µ�¦µ¥�µ�ª·�¥́

�µ¦�¦³Á¤·��¨� ·̈��°�°o°¥°µ®µ¦­´�ªr¡�́�»rÄ®¤n�ş�Ã�¨��Ã�¥°µ«¥́�ÎÊ µ�¨�¦³�µ�Ä®o�¨� ·̈�

�ÎÊµ®��́­�Á�¨̧É¥�Á�nµ��́�Ř�ŝŚ��·Ã¨�¦́¤�¨Îµ��Ã�­·��Â¨³��³��Śŝŝŝ�� 

���������������¨� ·̈��Îµ�ª��¨o°��¨Îµ�¡�ªnµ°o°¥�¼n�­¤Ã�¨��ř�řŚŜ�Â¨³�Ś�řŠŘ�Ä®o� Îµ�ª��¨o°��¨ÎµÁ�¨̧É¥�

Á�n µ�´��řŘ�ŠŜ�Â¨³řŘ�ŞŘ��¨o°��¨Îµ �¤µ��ªnµÃ�¨��ř�řśř� �ř�řŜŜ�Â¨³¡´��»r�°�Â�n��ś� 

°¥nµ�¤̧�¥́­Îµ��́¥·É��µ�­�·�·�Â­��Ä®oÁ®È�ªnµ°o°¥�¼n�­¤�Ä®o�¨� ·̈��Îµ�ª��¨o°��¨ÎµÅ�o�o°¥�ªnµ°o°¥

°µ®µ¦­´�ªr�Ã�¥�µ��µ¦¦µ¥�µ�ª·�¥́�µ¦�¦³Á¤·��¨� ·̈��°�°o°¥°µ®µ¦­´�ªr¡�́�»rÄ®¤n�ş�Ã�¨�� 

Ã�¥°µ«´¥�ÎÊ µ�¨�¦³�µ�Ä®o�¨� ·̈ ��Îµ�ª��¨o°� �¨Îµ Á� ¨̧É ¥ � Á�n µ�´� � řŞ � Şş ��¨o°� �¨Îµ � 

�Ã�­·��Â¨³��³��Śŝŝŝ�
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���µ¦µ��¸É�Š�°��r�¦³�°��¨� ·̈��°�°o°¥��Îµ�ª��řŚ�Ã�¨��¡�́�»r��̧É°µ¥»�µ¦Á�È�Á�̧É¥ª�»��Ŝ�Á�º°� 

��®¤µ¥Á®�»���
�¤̧�ªµ¤Â���nµ���́°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·�̧É¦³��́�ªµ¤Á�ºÉ°¤´É�Á�nµ��́�95 Á�°¦rÁ�È��r 

                   ** ¤̧�ªµ¤Â���nµ���́°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·�̧É¦³��́�ªµ¤Á�ºÉ°¤´É�Á�nµ��́�99 Á�°¦rÁ�È��r 

������������������     1/  �nµÁ�¨̧É¥�̧É�µ¤�oª¥°�́¬¦�nµ���́Ä�Â�n¨³�°¨¤́�r¤̧�ªµ¤Â���nµ���́�̧É¦³��́�ªµ¤Á�ºÉ°¤´É�Á�nµ��́�95�Á�°¦rÁ�È��rÃ�¥Ä�oª·�̧�'XQFDQuV�1HZ�0XOWLSOH�5DQJH�7HVW

Ã�¨��¡�́�»r °��r�¦³�°��¨� ·̈� 

¦°��µ¦Á�È�Á�̧É¥ª�¦́Ê ��̧Éř ¦°��µ¦Á�È�Á�̧É¥ª�¦́Ê ��̧ÉŚ ¦°��µ¦Á�È�Á�̧É¥ª�¦́Ê ��̧Éś Á�¨̧É¥ 

�Îµ�ª�¨Îµ

�o��Å¦n  

�ªµ¤¥µª¨Îµ

�o� ��¤� 

Á­o��nµ�

«¼�¥r�¨µ� (�¤�) 

�Îµ�ª�¨Îµ

�o��Å¦n  

�ªµ¤¥µª¨Îµ

�o�  ��¤� 

Á­o��nµ�

«¼�¥r�¨µ� (�¤�) 

�Îµ�ª�¨Îµ

�o��Å¦n  

�ªµ¤¥µª¨Îµ

�o�  ��¤� 

Á­o��nµ�

«¼�¥r�¨µ� (�¤�) 

�Îµ�ª�¨Îµ

�o��Å¦n  

�ªµ¤¥µª¨Îµ

�o�  ��¤� 

Á­o��nµ�

«¼�¥r�¨µ� (�¤�) 

1-124 17,750 bc1/ 12.48 abcd 1.48 cd  19,600 abc 5.45 abc 1.71 abc   24,475 cd 14.60 1.39 cd 20,608 bc    10.84 a 1.53 cde 

1-131 9,350 fg  10.67 cd 1.57 bc 12,800 cde    4.95 bc 1.71 abc 18,750 de 8.70 1.97 ab 13,633 de   8.10 bc        1.75 bc 

1-144 16,450 bcde  11.40 bcd 1.52 cd  22,975 ab    5.05 bc        1.57 bc 25,600 cd 8.85  1.68 abc 21,675 bc    8.43 abc        1.59 cd 

2-180  19,675 bc  14.71 a 1.22 de  22,775 ab    6.65 ab        1.58 bc 32,750 ab 10.45        1.11 d   25,067 b 10.60 ab        1.31 ef 

2-200 17,100 bcd  14.00 ab 1.62 bc  22,300 ab 5.30 abc  1.75 abc 31,075 bc 9.95        1.24 d   23,492 b   9.75 ab  1.54 cde 

2-42  20,050 b  14.58 a   1.36 cde  20,775 ab 5.70 abc  1.69 abc 30,600 bc 11.35        1.28 d   23,808 b řŘ�ŝŜ�ab  1.44 def 

3-20  26,675 a  10.63 cd         1.11 e  26,125 a    7.75 a        1.42 c   39,850 a 9.00        1.17 d   30,883 a ��š�řŚ ab        1.23 f 

3-22  12,600 ef  13.83 ab  1.91 ab  17,525 bcd    5.10 bc        1.61 bc 23,975 cd 9.50        1.68 bc 18,033 cd �š�Ŝş�ab 1.73 bc 

KU58-5-6   10,250 fg  11.75 abcd         2.05 a  12,125 de    6.35 ab        1.94 ab   15,825 e 9.45        1.90 ab   12,733 e  9.18 ab 1.96 ab 

KU58-5-7  13,100 def  11.83 abcd         2.13 a  11,275 de 5.70 abc        2.02 a   15,000 ef 9.85        2.08 a 13,125 de  9.13 ab        2.07 a 

Biotech 2(Check)  15,900 cde  13.25 abc 1.48 cd  17,075 bcd 5.30 abc 1.72 abc 19,800 de 7.65        1.29 cd 17,592 cd 8.73 ab  1.50 cde 

�°�Â�n��3(Check)    6,900 g  10.00 d         2.03 a    5,850 e    3.10 c 1.70 abc 8,225 f 5.70        2.08 a 6,992 f ����Ş�Śş�c 1.93 ab 

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

CV (%) 12.80 18.39 10.67 20.89 21.48 13.56 14.93 36.05 12.13 12.69 16.38 7.59 
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��µ¦µ��¸É�š�°��r�¦³�°��¨� ·̈��°�°o°¥��Îµ�ª��řŚ�Ã�¨��¡�́�»r��̧É°µ¥»�µ¦Á�È�Á�̧É¥ª�»��Ŝ�Á�º°�� 

�®¤µ¥Á®�»��ns�Å¤n¤̧�ªµ¤Â���nµ���́ 

���������������������
�¤̧�ªµ¤Â���nµ���́°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·�̧É¦³��́�ªµ¤Á�ºÉ°¤´É�Á�nµ��́�95 Á�°¦rÁ�È��r 

                   ** ¤̧�ªµ¤Â���nµ���́°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·�̧É¦³��́�ªµ¤Á�ºÉ°¤´É�Á�nµ��́�99 Á�°¦rÁ�È��r 

���������������������1/ �nµÁ�¨̧É¥�̧É�µ¤�oª¥°�́¬¦�nµ���́Ä�Â�n¨³�°¨¤́�r¤̧�ªµ¤Â���nµ���́�̧É¦³��́�ªµ¤Á�ºÉ°¤´É�Á�nµ��́�95�Á�°¦rÁ�È��rÃ�¥Ä�oª·�̧�'XQFDQuV�1HZ�0XOWLSOH�5DQJH�7HVW

Ã�¨��¡�́�»r °��r�¦³�°��¨� ·̈� 

¦°��µ¦Á�È�Á�̧É¥ª�¦́Ê ��̧Éř ¦°��µ¦Á�È�Á�̧É¥ª�¦́Ê ��̧ÉŚ ¦°��µ¦Á�È�Á�̧É¥ª�¦́Ê ��̧Éś Á�¨̧É¥ 

­�́­nª�Ä�:

�o� 

�ÎÊµ®��́­��n°

¨Îµ ����¨Îµ� 

�Îµ�ª��¨o°��

¨Îµ 

­�́­nª�Ä�:

�o� 

�ÎÊµ®��́­��n°

¨Îµ�����¨Îµ� 

�Îµ�ª�

�¨o°��¨Îµ 

­�́­nª�Ä�:

�o� 

�ÎÊµ®��́­��n°

¨Îµ�����¨Îµ� 

�Îµ�ª�

�¨o°��¨Îµ 

­�́­nª�Ä�:

�o� 

�ÎÊµ®��́­��n°

¨Îµ�����¨Îµ� 

�Îµ�ª�

�¨o°��¨Îµ 

1-124    0.35 ab1/ 0.22 de 12.48 abcd 1.11 bcd 0.05 abc 5.45 abc 0.39 c 0.21    14.60 a 0.62 bcd 0.16 ab   10.84 a 

1-131    0.29 abc    0.30 bcd    10.67 cd 1.49 abc 0.04 abc    4.95 bc 0.38 c 0.30 8.70 b 0.72 abc 0.21 ab     8.11 cd 

1-144    0.25 c 0.23 de    11.40 bcd    0.72 d 0.05 abc    5.05 bc 0.32 c 0.22 8.85 b     0.43 d 0.17 ab   8.43 bcd 

2-180    0.29 bc 0.23 de    14.71 a   1.26 abcd 0.05 abc    6.65 ab  0.40 bc 0.15 10.45 ab 0.65 bcd       0.14 b   10.60 a 

2-200 0.33 abc   0.36 abc    14.00 ab 1.20 bcd 0.05 abc    5.30 bc  0.42 bc 0.23  9.95 ab 0.65 bcd 0.21 ab 9.75 ab 

2-42    0.26 bc   0.27 cde    14.59 ab    0.76 d 0.06 abc    5.70 ab 0.37 c 0.18 11.35 ab     0.46 cd 0.17 ab   10.55 ab 

3-20    0.38 a       0.18 e    10.63 cd    1.65 ab 0.04 abc    7.75 a   0.57 ab 0.14  9.00 ab     0.87 ab       0.11 b   9.13 abc 

3-22    0.26 bc 0.41 ab    13.84 abc    1.72 ab 0.06 abc    5.10 bc   0.46 bc 0.25  9.50 ab     0.82 ab  0.24 ab   9.48 abc 

KU58-5-6     0.23 c   0.32 bcd 11.75 abcd    0.62 d      0.06 ab    6.35 ab   0.36 cd 0.36  9.45 ab     0.40 d  0.25 ab   9.19 abc 

KU58-5-7    0.26 bc ������Ř�ŜŜ�a 11.83 abcd    0.80 cd      0.07 a    5.70 ab   0.40 cd 0.32 9.85 ab     0.49 cd ������Ř�ŚŠ�a   9.13 abc 

Biotech 2(Check)    0.29 abc 0.21 de 13.25 abcd    0.90 cd      0.03 bc    5.30 bc   0.40 cd 0.14     7.65 b     0.53 cd       0.12 b   8.73 abc 

�°�Â�n��3(Check)    0.30 abc 0.22 de   10.00 d    1.96 a      0.02 c    3.10 c 0.67 a 0.39     5.70 b     0.97 a ������Ř�Śř�ab     6.27 d 

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

CV (%) 22.54 14.58 18.39 28.80 24.45 21.48 19.69 72.59 36.05 19.89 30.85 16.38 
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8.��»��nµ�µ�Ã£��³ 

8.1��ªµ¤�ºÊ� 

�������� �µ��µ¦µ��̧É�řŘ�¡�ªnµ°o°¥�¼n�­¤Ã�¨��KU58-5-7�Â¨³¡�́�»r�°�Â�n��ś�Ä®o�ªµ¤�ºÊ�Ä��o�

Á�¨̧É¥¤µ��ªnµ�»�Ã�¨��¡�́�»r�¥�Áªo�Ã�¨��ř�řśř��ř�řŜŜ��ś�ŚŚ�Â¨³ KU58-5-6 °¥nµ�¤̧�´¥­Îµ��́ 

¥·É��µ�­�·�·���ªµ¤�ºÊ�Ä�Ä��¡�ªnµÃ�¨��ř�řŚŜ��ř�řŜŜ��KU58-5-7�Â¨³¡�́�»r�°�Â�n��ś�Ä®o�ªµ¤�ºÊ�

Á�¨̧É¥¤µ��ªnµ¡�́�»rBiotech 2�°¥nµ�¤̧�¥́­Îµ��́¥·É��µ�­�·�·���ªµ¤�ºÊ�Ä�Ä��µ¥Á�¨̧É¥¡�ªnµÃ�¨��ś�ŚŚ� 

¤µ��ªnµÃ�¨��Ś�řŠŘ��Ś�ŜŚ��KU58-5-7�Â¨³¡�́�»rBiotech 2�°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·�Ä�­nª��°�

�ªµ¤�ºÊ�¦ª¤Á�¨̧É¥�¡�ªnµ°o°¥�¼n�­¤Ã�¨��ř�řŜŜ� KU58-5-6, KU58-5-7 Â¨³¡�́�»r�°�Â�n��ś�

¤µ��ªnµ�»�Ã�¨��¡�́�»r�¥�Áªo�Ã�¨��1-131 Â¨³�ś�ŚŚ °¥nµ�¤̧�¥́­Îµ��́¥·É��µ�­�·�·�Â­��Ä®oÁ®È� 

ªnµ�¦·¤µ��ªµ¤�ºÊ��°�°o°¥�¼n�­¤Å¤n­°��¨o°���µ��µ¦¦µ¥�µ��£�́¦£¦��¤�������ªnµ°µ®µ¦®¥µ��̧É

°¥¼nÄ�­£µ¡­��¤̧�ªµ¤�ºÊ �­¼ ��şŘ�Šŝ�Á�°¦r Á�È��r�Â¨³°µ®µ¦®¥µ�Â®o�¤̧�ªµ¤�ºÊ �Å¤n Á�·�� 

řŝ�Á�°¦rÁ�È��r 

Š�Ś�ª�́�»Â®o� 

������ �µ��µ¦µ��̧É�řř�¡�ªnµ°o°¥�¼n�­¤Ã�¨��ř�řŚŜ��Ś�řŠŘ��Ś�ŚŘŘ�Â¨³�ś�ŚŘ�Ä®oª�́�»Â®o�Ä��o�

Á�¨̧É¥¤µ��ªnµÃ�¨��ř�řŜŜ��KU58-5-6��KU58-5-7 Â¨³¡�́�»r�°�Â�n��ś�°¥nµ�¤̧�¥́­Îµ��́¥·É��µ�­�·�·�� 

ª´��» Â®o � Ä� Ä� Á� ¨̧É ¥ � ¡�ªn µ¡´��»rBiotech 2 � ¤ µ��ªn µ Ã�¨�ř � ř Ś Ŝ � � ř � ř Ŝ Ŝ � �Biotech 7   

Â¨³¡�́�»r�°�Â�n��ś�ª�́�»Â®o�Ä�Ä��µ¥Á�¨̧É¥�¡�ªnµÃ�¨��ř�řŚŜ��Ś�ŜŚ��KU58-5-6, KU58-5-7 

Â¨³¡�́�»rBiotech 2 ¤µ��ªnµ¡�́�»r�°�Â�n��ś�°¥nµ�¤̧�´¥­Îµ��́�µ�­�·�·�Ä�­nª��°�ª�́�»Â®o�¦ª¤

Á�¨̧É¥�´Ê��¡�ªnµ°o°¥�¼n�­¤Ã�¨��Ś�ŚŘŘ�¤µ��ªnµÃ�¨� KU58-5-6, KU58-5-7 Â¨³¡�́�»r�°�Â�n��ś�

°¥nµ�¤̧�´¥­Îµ�´��µ�­�·�·  Â­��Ä®oÁ®È�ªnµ�¦· ¤µ�ª´��»Â®o�­°��¨o°��µ��µ¦¦µ¥�µ��°� 

ª·Ã¦��r�Â¨³��³��Śŝŝř��¦µ¥�µ�ªnµ°o°¥°µ®µ¦­´�ªr­µ¥¡�́�»r�̧ÉÅ�o¦́��µ¦�¦́��¦»��¹Ê��̧Ê ¤̧�¦·¤µ� 

­·É�Â®o��ŚŞ�śŘ�Á�°¦rÁ�È��r 

� Š�ś�Ã�¦�¸�®¥µ� 

         �µ��µ¦µ��̧É � ř Ś �¡�ªnµ°o°¥�¼n �­¤Ã�¨��ř �řŜŜ � ¤̧�¦· ¤µ�Ã�¦�̧�Ä�Ä�¦o °¥¨³� 

Ŝ�šŠ�Á�°¦r Á�È��r�¤µ��ªnµ°o°¥Ã�¨��ř�řŚŜ, Ś�ŚŘŘ, Ś�ŜŚ Â¨³�ś�ŚŘ�°¥nµ�¤̧�´¥­Îµ�´��µ�­�·�·� 

­nª��¦·¤µ�Ã�¦�̧�Ä��o�°o°¥¡�ªnµ°o°¥Ã�¨��ř�řśř��ś�ŚŘ�Â¨³¡�́�»r�°�Â�n��ś�¤̧�¦·¤µ�Ã�¦�̧� 

Ä��o��Ś�Ŝś�Á�°¦rÁ�È��r��Ś�śŠ�Á�°¦rÁ�È��r�Â¨³�Ś�ŝŝ�Á�°¦rÁ�È��r��µ¤¨Îµ��́�¤µ��ªnµÃ�¨��Ś�ŚŘŘ, Ś�ŜŚ�

Â¨³¡�́�»rBiotech Ś�°¥nµ�¤̧�´¥­Îµ�´��µ�­�·�· Â­��Ä®oÁ®È�ªnµ�¦· ¤µ�Á�°¦r Á�È��rÃ�¦�̧�Ä�Ä� 

Â¨³Ä��o��°�°o°¥�¼n�­¤¤̧�nµ�ÎÉµ�ªnµ�µ��µ¦¦µ¥�µ��°���¦³Á­¦·��Â¨³��³ (2550���̧É¡�ªnµ¨Îµ�o�

Â¨³Ä�°o°¥¤̧Ã�¦�̧��ŝ�Á�°¦rÁ�È��r 
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Š�Ŝ�NDF� 

�µ��µ¦µ��̧É�12 ¡�ªnµ°o°¥�¼n�­¤Ã�¨��KU58-5-6 ¤̧�¦·¤µ��NDF Ä�Ä��Šř�ŠŘ�Á�°¦rÁ�È��r

¤µ��ªnµ°o°¥�»�Ã�¨��¡�́�»r�Â�nÅ¤nÂ���nµ���́Ã�¨��Ś�ŚŘŘ��ś�ŚŘ��Biotech Ş�Â¨³¡�́�»rBiotech Ś�

°¥nµ�¤̧�´¥­Îµ�´��µ�­�·�· �­n ª��¦· ¤µ��NDF Ä��o��¡�ªnµ°o°¥�¼n�­¤Ã�¨��ř�řŚŜ�Â¨³ 

¡�́�»rBiotech Ś�¤̧�¦·¤µ��NDF Ä��o��Şş�ŝś�Á�°¦rÁ�È��r�Â¨³�ŞŠ�ŚŚ�Á�°¦rÁ�È��r�¤µ��ªnµ°o°¥Ã�¨�� 

Ś�ŚŘŘ��Ś�ŜŚ��KU58-5-6 Â¨³¡�́�»r�°�Â�n��ś�°¥nµ�¤̧�¥́­Îµ��́¥·É��µ�­�·�·�Â­��Ä®oÁ®È�ªnµ�¦·¤µ�

Á�°¦r Á�È��r NDF�Ä�Ä��¤̧«�́¥£µ¡­°��¨o°��´��µ�ª·�´¥�­nª��¦·¤µ�Á�°¦r Á�È��r�NDF Ä��o� 

¤̧«�́¥£µ¡Å¤n­°��¨o°��µ��µ¦¦µ¥�µ��°���¦³Á­¦·��Â¨³��³��2551)��¦µ¥�µ�ªnµ��́°o°¥�nª�°µ¥»�

řŚŘ�řŞŝ�ª�́�Ä®o¦³��́ NDF (Neutral Detergent fiber) Á�nµ��́�şś�ř�Á�°¦rÁ�È��r 

8.5 ADF  

         �µ��µ¦µ��̧É �12 ¡�ªnµ°o°¥�¼n�­¤Ã�¨��KU58-5-6 Â¨³¡�́�»rBiotech Ś�¤̧�¦· ¤µ��ADF� 

Ä�Ä��Ŝř�Şś�Á�°¦rÁ�È��r�Â¨³�Ŝř�ŠŘ�Á�°¦rÁ�È��r�¤µ��ªnµÃ�¨��ř�řśř Â¨³�Ś�řŠŘ�°¥nµ�¤̧�¥́­Îµ��́¥·É�

�µ�­�·�·�­nª��¦·¤µ��ADF Ä��o�¡�ªnµ°o°¥�¼n�­¤Ã�¨��Ś�řŠŘ�Â¨³¡�́�»rBiotech 2 ¤̧�¦·¤µ��ADF 

Ä��o��Ŝř�Ŝř�Á�°¦r Á�È��r�Â¨³�Ŝř�ŝŞ�Á�°¦r Á�È��r�¤µ��ªnµÃ�¨��Ś�ŚŘŘ�Â¨³¡�́�»r�°�Â�n�ś� 

°¥nµ�¤̧�¥́­Îµ��́¥·É��µ�­�·�· Â­��Ä®oÁ®È�ªnµ°o°¥�¼n�­¤¤̧«�́¥£µ¡ ADF ­°��¨o°��µ��µ¦¦µ¥�µ�

�°���¦³Á­¦·��Â¨³��³ �2551)��¦µ¥�µ�ªnµ�µ¦��́°o°¥�nª�°µ¥»�řŚŘ�řŞŝ�ª�́�Ä®o¦³��́ ADF Á�nµ��́�

śš�ş�Á�°¦rÁ�È��r 

Š�Ş�ADL � 

         �µ��µ¦µ��̧É�12 ¡�ªnµ�¦·¤µ��ADL Ä�Ä�Â¨³Ä��o�Å¤nÂ���nµ���́�µ�­�·�·� 

8.7 Á�oµ� 

�������� �µ��µ¦µ��̧É � řŚ � �¡�ªnµ°o°¥�¼n �­¤Ã�¨��Ś�ŜŚ� ¤̧�¦· ¤µ�Á�oµÄ�Ä�¤µ��ªnµ°o°¥ 

�»�Ã�¨��¡�́�»r �¥�Áªo�Ã�¨��ř�řŚŜ��ř�řśř��Ś�řŠŘ��KU58-5-6 Â¨³�KU58-5-7 °¥nµ�¤̧�´¥­Îµ��́ 

�µ�­�·�·�­nª��¦·¤µ�Á�oµÄ��o��¡�ªnµ°o°¥�¼n�­¤Ã�¨��ř�řśř�Â¨³�KU58-5-7 ¤̧�¦·¤µ�Á�oµÄ��o�

¤µ��ªnµÃ�¨��Ś�ŜŚ�°¥nµ�¤̧�¥́­Îµ��́¥·É��µ�­�·�· 
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�µ¦µ��¸É�řŘ��ªµ¤�ºÊ��°�°o°¥��Îµ�ª��řŚ�Ã�¨��¡�́�»r�£µ¥Ä�o�µ¦Á�È�Á�̧É¥ª�»��Ŝ�Á�º°�� 

®¤µ¥Á®�»��ns Å¤n¤̧�ªµ¤Â���nµ���́ 

��������������������
�¤̧�ªµ¤Â���nµ���́°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·�̧É¦³��́�ªµ¤Á�ºÉ°¤´É�Á�nµ��́�95 Á�°¦rÁ�È��r 

                  ** ¤̧�ªµ¤Â���nµ���́°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·�̧É¦³��́�ªµ¤Á�ºÉ°¤´É�Á�nµ��́�99 Á�°¦rÁ�È��r 

������������������� 1/��nµÁ�¨̧É¥�̧É�µ¤�oª¥°�́¬¦�nµ���́Ä�Â�n¨³�°¨¤́�r¤̧�ªµ¤Â���nµ���́�̧É¦³��́�ªµ¤Á�ºÉ°¤´É�Á�nµ��́�95�Á�°¦rÁ�È��rÃ�¥Ä�oª·�̧�'XQFDQuV�1HZ�0XOWLple Range Test

Ã�¨��¡�́�»r �ªµ¤�ºÊ���%) 

¦°��µ¦Á�È�Á�̧É¥ª�¦́Ê ��̧Éř ¦°��µ¦Á�È�Á�̧É¥ª�¦́Ê ��̧ÉŚ ¦°��µ¦Á�È�Á�̧É¥ª�¦́Ê ��̧Éś Á�¨̧É¥ 

�o� Ä� Ä��µ¥ ¦ª¤ �o� Ä� Ä��µ¥ ¦ª¤ �o� Ä� Ä��µ¥ ¦ª¤ �o� Ä� Ä��µ¥ ¦ª¤ 

1-124 63.09 ab1/ 58.90 ab 60.90 62.06 bcd 72.80 57.13 40.91 63.53 ab 74.90 c 66.07 ab 34.33 ab 70.62 ab  70.26 d  60.69 a 45.37 abc 65.40 bcd 

1-131   70.53 ab 58.46 ab 60.83 67.98 abc 74.94 55.59 44.55 63.17 ab 78.36 abc 59.68 ab 50.27 ab 73.89 ab  74.61 abcd 57.91 ab 51.88 ab 68.35 ab 

1-144   70.91 ab 58.36 ab 60.30 68.55 abc 77.90 55.87 36.46  68.06 a 81.48 a  69.47 a 50.50 ab  77.33 a  76.76 ab  61.23 a 49.09 ab 71.32 a 

2-180   61.46 b 51.70 abc 45.92 59.85 cd 75.42 54.02 35.25 61.80 ab 74.00 c 65.27 ab 34.60 ab 69.40 ab  70.30 d 56.99 ab 38.59 c 63.68 d 

2-200   61.87 b 47.26 abc 60.06 58.99 cd 72.21 56.87 41.90 63.09 ab 74.92 c 62.52 ab 42.11ab 70.18 ab  69.67 d 55.55 ab 48.02 abc 64.09 cd 

2-42   62.06 b 41.48 bc 60.96 58.78 cd 74.40 57.22 21.18 66.09 ab 74.99 c 65.64 ab 44.89 ab 71.17 ab  70.48 cd 54.78 ab 42.35 bc 65.34 bcd 

3-20   61.29 b 56.89 ab 45.66 60.47 cd 73.44 54.58 35.11  59.84 b 74.39 c  55.11 b 49.05 ab  68.09 b  69.71 d 55.53 ab 43.27 abc 62.80 d 

3-22   70.85 ab 56.75 ab 60.51 68.53 abc 75.61 55.84 40.36 62.27 ab 77.38 abc 64.37 ab 57.04  a 73.17 ab 74.61 abcd 58.99 ab 52.64 a 67.99 abc 

KU58-5-6    75.12 a 53.14 abc 60.46 71.37 ab 77.78 55.87 34.58  68.14 a 75.61 bc  68.85 a 35.78 ab 73.67 ab  76.18 abc 59.29 ab 43.61 abc 71.06 a 

KU58-5-7   73.16 ab 57.88 ab 60.96 70.21 ab 77.82 58.02 33.91  67.83 a 80.56 ab  69.90 a  33.75 b 76.23 ab  77.18 a  61.93 a 42.87 bc 71.42 a 

Biotech 2(Check)   62.15 b 34.33 c 61.27 57.16 d 76.12 55.21 36.83 65.39 ab 74.94 c 64.89 ab  28.54 b 69.31 ab  71.07 bcd  51.48 b 42.21 bc 63.95 cd 

�°�Â�n��3(Check)   75.00 a 62.80 a 60.93 72.20 a 76.77 57.72 30.87 63.91 ab 79.45 abc  68.72 a 50.79 ab 74.37 ab  77.07 a  63.08 a 47.53 abc 70.16 a 

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

CV (%) 6.72 17.61 20.45 5.39 5.01 7.10 38.46 4.61 4.43 11.68 24.20 3.93 2.87 6.63 12.67 2.30 



33 
 

�µ¦µ��¸É�řř�ª�́�»Â®o��°�°o°¥��Îµ�ª��řŚ�Ã�¨��¡�́�»r�£µ¥Ä�o�µ¦Á�È�Á�̧É¥ª�»��Ŝ�Á�º°�� 

®¤µ¥Á®�»��ns Å¤n¤̧�ªµ¤Â���nµ���́ 

��������������������
�¤̧�ªµ¤Â���nµ���́°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·�̧É¦³��́�ªµ¤Á�ºÉ°¤´É�Á�nµ��́�95 Á�°¦rÁ�È��r 

                  ** ¤̧�ªµ¤Â���nµ���́°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·�̧É¦³��́�ªµ¤Á�ºÉ°¤´É�Á�nµ��́�99 Á�°¦rÁ�È��r 

������������������� 1/  �nµÁ�¨̧É¥�̧É�µ¤�oª¥°�́¬¦�nµ���́Ä�Â�n¨³�°¨¤́�r¤̧�ªµ¤Â���nµ���́�̧É¦³��́�ªµ¤Á�ºÉ°¤´É�Á�nµ��́�95�Á�°¦rÁ�È��rÃ�¥Ä�oª·�̧�'XQFDQuV�1ew Multiple Range Test

Ã�¨��¡�́�»r ª�́�»Â®o���%) 

¦°��µ¦Á�È�Á�̧É¥ª�¦́Ê ��̧Éř ¦°��µ¦Á�È�Á�̧É¥ª�¦́Ê ��̧ÉŚ ¦°��µ¦Á�È�Á�̧É¥ª�¦́Ê ��̧Éś Á�¨̧É¥ 

�o� Ä� Ä��µ¥ ¦ª¤ �o� Ä� Ä��µ¥ ¦ª¤ �o� Ä� Ä��µ¥ ¦ª¤ �o� Ä� Ä��µ¥ ¦ª¤ 

1-124 36.91 ab1/ 41.13 bc 39.13 37.94 abc 27.20 42.87 59.09 ab 36.46 ab 25.10 ab 33.93 ab 65.67 ab 70.62 ab  29.74 a  39.31 b  54.63 a   48.34 ab 

1-131 29.47 ab 41.53 bc 39.17 32.02 bcd 25.06 44.41 55.45 ab 36.83 ab 21.64 abc 40.32 ab 49.73 ab 73.89 ab 25.39 abcd 42.09 ab 48.12 ab 47.58 abc 

1-144 29.09 ab 41.64 bc 39.70 31.45 bcd 22.11 44.13 63.54 ab 31.93 b 18.52 c 30.53 b 49.49 ab 77.33 a  23.24 cd  38.77 b 50.91 ab 46.90 abc 

2-180 38.54 a 48.34 abc 29.08 40.15 ab 24.57 5.97 64.75 ab 38.20 ab 26.00 a 34.72 ab 65.40 ab 69.40 ab  29.70 a 43.01 ab 53.07 ab   49.25 ab 

2-200 38.13 a 52.74 abc 39.94 41.01 ab 27.78 43.13 58.09 ab 36.90 ab 25.07 ab 37.47 ab 57.89 ab 70.18 ab  30.33 a 44.45 ab 51.98 ab   49.36 a 

2-42 37.94 a 58.51 ab 39.04 41.22 ab 25.60 42.78 78.81 a 33.91 ab 25.01 ab 34.35 ab 55.11 ab 71.17 ab  29.52 ab 45.22 ab  57.65 a   48.77 ab 

3-20 38.71 a 43.11 bc 29.34 39.53 ab 26.55 45.42 64.89 ab 40.16 a 25.61 a 44.89 a 50.94 ab 68.09 b  30.29 a 44.47 ab 48.39 ab   49.26 ab 

3-22 29.15 ab 43.25 bc 39.49 31.47 bcd 24.38 44.15 59.64 ab 37.72 ab 22.62 abc 35.63 ab 42.96 b 73.17 ab 25.38 abcd 41.01 ab 47.36 ab 47.45 abc 

KU58-5-6  24.88 b 46.86 abc 39.54 28.63 cd 22.20 44.13 65.41 ab 31.86 b 24.39 ab 31.15 b 64.22 ab 73.69 ab  23.82 bcd 40.71 ab  56.39 a   44.73 c 

KU58-5-7 26.84 ab 42.12 bc 39.04 29.78 cd 22.18 41.98 66.09 ab 32.17 b 19.44 bc 30.10 b 66.25 a 76.23 ab  22.82 d  38.06 b  57.13 a   46.06 bc 

Biotech 2(Check) 37.85 a 65.66 a 38.73 42.84 a 23.88 44.79 63.17 ab 34.61 ab 25.06 ab 35.11 ab 71.46 a 69.31 ab  28.93 abc  48.52 a  57.79 a   48.92 ab 

�°�Â�n��3(Check) 25.00 b 37.20 c 39.07 27.79 d 23.23 42.28 44.13 b 36.09 ab 20.55 abc 31.28 b 49.21 ab 74.37 ab  22.93 d  36.92 b  44.13 b   46.08 bc 

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

CV (%) 13.81 19.98 20.46 9.88 15.39 9.08 25.35 8.34 14.61 21.73 17.99 3.93 7.82 9.20 11.80 4.01 
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�µ¦µ��¸É�řŚ���»��nµÃ£��³�°�°o°¥��Îµ�ª��řŚ�Ã�¨��¡�́�»r�£µ¥Ä�o�µ¦Á�È�Á�̧É¥ª�»��Ŝ�Á�º°�� 

� ®¤µ¥Á®�»��ns�Å¤n¤̧�ªµ¤Â���nµ���́ 

������������������� �����
�¤̧�ªµ¤Â���nµ���́°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·�̧É¦³��́�ªµ¤Á�ºÉ°¤´É�Á�nµ��́�95 Á�°¦rÁ�È��r 

                                  ** ¤̧�ªµ¤Â���nµ���́°¥nµ�¤̧�¥́­Îµ��́�µ�­�·�·�̧É¦³��́�ªµ¤Á�ºÉ°¤´É�Á�nµ��́�99 Á�°¦rÁ�È��r 

������������������          1/ �nµÁ�¨̧É¥�̧É�µ¤�oª¥°�́¬¦�nµ���́Ä�Â�n¨³�°¨¤́�r¤̧�ªµ¤Â���nµ���́�̧É¦³��́�ªµ¤Á�ºÉ°¤´É�Á�nµ��́�95�Á�°¦rÁ�È��rÃ�¥Ä�oª·�̧�'XQFDQuV�1HZ�0XOWLSOH�5DQJe Test

Ã�¨��¡�́�»r �»��nµ�µ�Ã£��³ 

CP (%) NDF (%) ADF (%) ADL (%) Á�oµ�(%) 

Ä� �o� Ä� �o� Ä� �o� Ä� �o� Ä� �o� 

1-124    3.92 bc1/ 2.13 abc 74.15 bc   67.53 a 39.37 abc 40.49 ab 7.25 7.50 5.23 ab 3.97 ab 

1-131    4.67 abc        2.43 a 1.61 c   63.68 abc       36.97 bc   37.27 abc 4.49 4.98 5.85 ab       4.30 a 

1-144 ���Ŝ�šŠ a 2.22 abc 74.12 bc   63.52 abc 38.86 abc 38.13 ab 3.93 6.13       4.28 b 4.01 ab 

2-180    4.58 abc 2.11 abc 74.30 bc   66.38 ab      35.53 c      41.41 a 6.16 7.07 5.94 ab 3.51 ab 

2-200    4.19 abc        1.78 c  75.41 abc   61.90 bcd      40.07 ab 36.15 bc 5.36 4.49       4.67 b 3.21 ab 

2-42    4.05 bc        1.85 bc 75.05 bc   61.43 bcd      39.62 ab      37.04 abc 6.06 6.38       7.68 a      2.89 b 

3-20    3.76 c        2.38 a 79.62 ab   65.87 ab      40.21 ab 39.59 ab 4.52 7.30       4.48 b 3.77 ab 

3-22    4.26 abc        2.31 ab 72.91 bc   64.67 abc      38.17 abc 38.61 ab 5.82 9.71       4.66 b 3.81 ab 

KU58-5-6     4.12 abc 2.14 abc   76.66 abc   60.28 cd      41.63 a   36.83 abc 6.14 7.88 4.98 ab 3.29 ab 

KU58-5-7    4.60 abc 2.15 abc 73.80 bc   64.00 abc      40.00 ab 39.40 ab 4.57 9.20 6.19 ab ������Ŝ�řŝ�a 

Biotech 2(Check)    4.73 ab        1.81 bc      81.80 a   68.22 a      41.80 a      41.56 a 5.60 6.65       4.91 b 3.81 ab 

�°�Â�n��3(Check)    4.44 abc        2.55 a 72.76 bc   57.37 d      38.35 abc      33.19 c 5.55 4.39       4.55 b 3.31 ab 

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

CV (%) 12.54 14.19 5.51 2.97 4.77 4.56 38.34 53.32 31.83 13.79 
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­¦»� 

 

�µ��¨�µ¦��¨°�Å�o��́Á º̈°�°o°¥�¼n�­¤�̧É¤̧¨�́¬�³�µ��oµ�°µ®µ¦­´�ªr�̧Á�n����́�̧Ê  

�������� �1�°o°¥�¼n�­¤Ã�¨� 2-180 ¤̧�Îµ�ª�¨Îµ�o��Å¦n �Ã�¦�̧�Ä�Ä��Â¨³Ä��o�­¼���¦·¤µ��NDF 

Â¨³ADFÄ�Ä��ÎÉµ�Á¤ºÉ°Á�¦̧¥�Á�̧¥��´�¡�́�»rBiotech 2 Â¨³�°�Â�n��3 ¡�ªnµ¤̧�Îµ�ª�¨Îµ�o��Å¦n 

­¼��ªnµ¡�́�»rÁ�¦̧¥�Á�̧¥��Ã�¦�̧�Ä��o�­¼��ªnµ¡�́�»rBiotech 2�Â¨³�¦·¤µ��NDF�Â¨³ADFÄ�Ä� 

�ÎÉµ�ªnµ¡�́�»rBiotech 2 

�������� 2�°o°¥�¼n�­¤Ã�¨��Ś�ŚŘŘ�¤̧�µ¦Â���°�̧��Îµ�ª�¨Îµ�o��Å¦n ��¨� ·̈��ÎÊ µ®��́­�Â¨³�¨� ·̈�

�ÎÊ µ®�´�Â®o�­¼��Â¨³Ã�¦�̧�Ä�Ä�­¼���¦· ¤µ��NDF ADF Â¨³Á�oµÄ�Ä��ÎÉµ�Á¤ºÉ°Á�¦̧¥�Á�̧¥��´� 

¡�́�»rBiotech 2 Â¨³�°�Â�n� 3 ¡�ªnµ¤̧�Îµ�ª�¨Îµ�o��Å¦n­¼��ªnµ��¨� ·̈��ÎÊ µ®�´�­�Â¨³�¨� ·̈�

�ÎÊ µ®�´�Â®o�­¼��ªnµ¡�́�»rÁ�¦̧¥�Á�̧¥��Ã�¦�̧�Ä��o�­¼��ªnµ¡�́�»rBiotech 2��µ¦Â���°�̧¤µ��ªnµ 

¡�́�»r�°�Â�n� 3� 

 3�°o°¥�¼n�­¤Ã�¨��Ś�ŜŚ�¤̧�µ¦Â���°�̧  �Îµ�ª�¨Îµ�o��Å¦n ��¨� ·̈��ÎÊ µ®�´�­�Â¨³� 

�¨� ·̈��ÎÊ µ®�´�Â®o�­¼ ���ªµ¤�ºÊ��o�Ä��µ¥��¦·¤µ� NDFÄ�Ä��ÎÉµ�ADF Â¨³Á�oµÄ��o��ÎÉµ �Á¤ºÉ°

Á�¦̧¥�Á�̧¥���́¡�́�»rBiotech 2 Â¨³�°�Â�n��3 ¡�ªnµ¤̧�Îµ�ª�¨Îµ�o��Å¦n­¼��ªnµ��¨� ·̈��ÎÊ µ®��́­�

Â¨³�¨� ·̈��ÎÊ µ®�´�Â®o�­¼��ªnµ¡�́�»rÁ�¦̧¥�Á�̧¥��¤̧�ªµ¤�ºÊ��o�Ä��µ¥�ÎÉµ�ªnµ¡�́�»rÁ�¦̧¥�Á�̧¥��

�¦·¤µ� NDFÄ�Ä� Â¨³�ADF Ä��o��ÎÉµ�ªnµ¡�́�»rBiotech�2 

4�°o°¥�¼n�­¤Ã�¨��ś�ŚŘ�¤̧�µ¦Â���°�̧ ­´�­nª�Ä���o���Îµ�ª�¨Îµ�o��Å¦n ��¨� ·̈��ÎÊµ®��́­��

Â¨³�¨� ·̈��ÎÊµ®��́Â®o��Ã�¦�̧�Ä��o�­¼���ªµ¤�ºÊ��o�¦ª¤�Â¨³Á�oµÄ�Ä��ÎÉµ� 

� Ã�¥£µ¡¦ª¤�¡�ªnµ°o°¥�¼n�­¤Ã�¨��ś�ŚŘ�¤̧�»�­¤�´�· �̧Á�n�®¨µ¥�oµ�¤µ��ªnµ�»� 

Ã�¨��¡�́�»r �Â¨³¤̧�ªµ¤Á®¤µ³­¤��́�µ¦Ä�oÁ�È �°µ®µ¦­´�ªrÁ�̧Ê ¥ªÁ°ºÊ°��Á�ºÉ°��µ�¤̧�µ¦Â���°�̧�

­´�­nª�Ä��n°�o�­¼��� Îµ�ª�¨Îµ�o��n°Å¦n­¼��Ä®o�¨� ·̈��ÎÊ µ®��́­�¦ª¤Â¨³�ÎÊ µ®��́Â®o�¦ª¤Á�¨̧É¥­¼��

¤̧�nµ�¦·¤µ��ªµ¤�ºÊ��ÎÉµÂ¨³��nµ�¦·¤µ�ª�́�»Â®o�­¼� 
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Á°�­µ¦Â¨³­·É�°oµ�°·� 
 

Á�¬¤�­»�­�µ���ŚŝŚś����Şŝ�řŘş�Ä�­µ¦µ�»�¦¤Å�¥­Îµ®¦́�Á¥µª��Ã�¥¡¦³¦µ��¦³­��rÄ���� 

�������������¡¦³�µ�­¤Á�È��¡¦³Á�oµ°¥¼n®́ª�Á n̈¤ŝ�£µ�ª·�µ¡º�Å¦n�µ���³Á�¬�¦� 

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

 

Ã�­·���»�Á°����·��·¤µ�¦́�Ã­£µ����µ��°�Å�nÄ®�n��¥»��¡�¬r���́�°�����́�µª¸¦r�§��·Í �µ¦̧�Â¨³ 

�����������������¦³Á­¦·����́¦ª�·¦ª�¬r��Śŝŝŝ���µ¦�¦³Á¤·�«́�¥£µ¡�¨�¨·��°�¡�́�»r°o°¥°µ®µ¦­́�ªr��� 

����������������Â�n�Á�¬�¦��ŜŘ�ś�����ŞŠ�şś� 

 

�ºÉ��·�¦�Â�oª��́�µ��Śŝŝŝ��°o°¥°µ®µ¦­́�ªr�Forage sugarcane,Forage-cane)¡º��µ�Á¨º°�Á¡ºÉ°�µ¦�� 

���������������¨·��«»­́�ªrÄ�¡ºÊ��¸É�µ�Â�¨�°µ®µ¦®¥µ��ªµ¦­µ¦�nµª­µ¦Á�¬�¦��ŝş�ś�����ŝŠ�Şş. 

 

�ª�́��·���́ª�́�³��2543. �µ¦�ÎµÅ¦n°o°¥¥»�Ä®¤n��«¼�¥rÁ�¬�¦°o°¥£µ��³ª�́°°�Á�̧¥�Á®�º° 

�������������­Îµ��́�µ���³�¦¦¤�µ¦°o°¥Â¨³�ÎÊµ�µ¨�¦µ¥, ­Îµ��́�µ��¨�́�¦³�¦ª�°»�­µ®�¦¦¤, 

��������������¦³�¦ª�°»�­µ®�¦¦¤, �¦»�Á�¡²� 

 

��́�·����́«·¦· �Â¨³�Îµ¦��Å�¦¢́���2542. �¼n¤º°�µ¦�¦³Á¤·��»�£µ¡�¸É�·�­Îµ®¦́�¡º�Á«¦¬��·��� 

����������������¦¤¡�́�µ�̧É�·���¦³�¦ª�Á�¬�¦Â¨³­®�¦�r���¦»�Á�¡²� 

 

�¦³Á­¦·� ��́¦ª�·¦³ª�«r��ŚŝŝŘ��Â�ª�·��µ¦�¦́��¦»�¡�́�»r�µ¦Ä�o�¦³Ã¥��r°o°¥��·�Ä®¤n�°o°¥�� 

��������������¡¨�́�µ�Â¨³°µ®µ¦­́�ªr��nµª­µ¦Á�¬�¦«µ­�¦r��ŝś�ř�����ŚŜ�śř� 

 

�¦³Á­¦·����́¦ª�·¦³ª�«r��ŚŝŝŠ��°o°¥°µ®µ¦­́�ªr�ªµ¦­µ¦Á�¬�¦°£·¦¤¥r��ř�ś�����ŜŠ�ŝŘ� 

 

�¦³Á­¦·����́¦ª�·¦³ª�¬r. 2549. �µ¦�¦́��¦»�¡�́�»r°o°¥����»¤�µ�̧���­Îµ��́�µ�¡�́�µª·�¥µ«µ­�¦r��� 

�������������Â¨³Á��Ã�Ã¨¥Â̧®n��µ�·�� 

 

ª·Ã¦��r�£�́¦�·��µ�Â¨³��³��Śŝŝř����śř�Ŝś�Ä�Ã�¦��µ¦ª·�¥́�¡�́�µÂ¨³ª·«ª�¦¦¤���µ¦«¹�¬µ 
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�����������������»��nµ�µ�°µ®µ¦��µ¦�·�Å�o�°�°o°¥°µ®µ¦­́�ªr�Â¨³�µ¦�°�­�°��°�­́�ªrÁ¤ºÉ°Ä�o°o°¥�� 

����������������°µ®µ¦­́�ªrÁ�È �Â® n̈�°µ®µ¦®¥µ�� ¤®µª·�¥µ¨¥́Á�¬�¦«µ­�¦r� 

 

ª¦̧¡¨�¡¨¦́��̧��°¤́¦µª¦¦���·¡¥ª�́�r�Â¨³��́¬·�µ�«�́­¥³ª·�¥́��ŚŝŞř���2-6 �µ¦�¦́��¦»�¡�́�»r°o°¥ 

������������������·�Ä®¤nÁ¡ºÉ°�¨�¨·��̧ª¤ª¨­¼�£µ¥Ä�o­£µ¡Âª� ö°¤�¸É�Îµ��́Ã�¥Ä�o Á�ºÊ°¡�́�»�¦¦¤°o°¥�n µ� 

�����������������¦¤ª·�µ�µ¦Á�¬�¦�� 

 

ª¦·«¦µ�Á���¤́�Â¨³��³��ŚŝŞŚ���µ¦�¦³Á¤·��µ¦Á�¦·�Á�·�Ã���¨�¨·�°µ®µ¦®¥µ��Â¨³�»��nµ�µ�� 

����������������Ã£��«µ­�¦r�°�®�oµÁ�Á�̧¥¦r Ä�¡ºÊ��¸É�́�®ª�́­»¦·��¦r ����Šŝ�šř���µ¦�¦³�»¤ª·�µ�µ¦�°� 

����������������¤®µª·�¥µ¨¥́Á�¬�¦«µ­�¦r ��¦́Ê��¸É�57. 29�¤����1���¡� 2562, ¤®µª·�¥µ¨¥́Á�¬�¦«µ­�¦r� 

                �¦»�Á�¡² ���� 

���������������� 

«·ª�́�­´��r«¦̧�ª�¬r�Â¨³��³��ŚŝŝŚ���µ¦«¹�¬µ�»��nµ�µ�°µ®µ¦��µ¦�·�Å�o�°�°o°¥°µ®µ¦­́�ªr� 

���������������Â¨³�µ¦�°�­�°��°�­́�ªrÁ¤ºÉ°Ä�o°o°¥°µ®¦­́�ªrÁ�È �Â® n̈�°µ®µ¦®¥µ���¦µ¥�µ����́�� 

���������������Ã�¦��µ¦ª·�¥́�¡�́�µÂ¨³ª·«ª�¦¦¤�«¼�¥r¡�́�»ª·«ª�¦¦¤Â¨³Á��Ã�Ã¨¥�̧̧ª£µ¡Â®n��µ�·, ��� 

���������������­Îµ��́�µ�¡�́�µª·�¥µ«µ­�¦rÂ¨³Á��Ã�Ã¨¥Â̧®n��µ�·� 

 

«·ª�́�­´��r«¦̧�ª�¬r, Â¨³��³��ŚŝŝŚ���µ¦«¹�¬µ�»��nµ�µ�°µ®µ¦�µ¦�·�Å�o�°�°o°¥°µ®µ¦­́�ªr�Â¨³����� 

�����������������µ¦�°�­�°��°�­́�ªrÁ¤ºÉ°�Ä�o°o°¥�°µ®µ¦­́�ªrÁ�È �Â® n̈�°µ®µ¦®¥µ���¦µ¥�µ����́������ 

����������������­¤�¼¦�rÃ�¦��µ¦ª·�¥́�¡�́�µÂ¨³ª·«ª�¦¦¤, ­Îµ��́�¦·®µ¦��́�µ¦�¨­́Á�°¦r , 

                ­Îµ��́�µ�¡�́�µª·�¥µ«µ­�¦rÂ¨³Á��Ã�Ã¨¥Â̧®n��µ�·� 

����������������� 

Blackburn, F. řšŠŜ��Sugarcane. Longman, Inc., New York. 

 

Hunsigi, G. řššś��Production of Sugarcane: Theory of Practice. Springer-Verlag, Berlin. 

 

Pate, F. M.J. Alvarez, J.D. Philips, and B.R.Eiland. ŚŘŘŚ��Sugarcane as a cattle feed : 

             Production and Utilization. Bulletin ŠŜŜ, Institute of Food and Agricultural Sciences, 
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