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Abstract 
Cut Dendrobium orchid flowers are popular for the export market. Short vase life caused by inappropriate 

post-harvest handling is an important problem.  Thus, vase solution technology is used to delay and extend the 
vase life of flowers.  Indole-3 -Acetic-Acid ( IAA)  is one of the chemicals used in vase solutions.  Now, IAA can 
produce from bacteria and bacterial IAA are beneficial since it is easy to produce, light-resistant, slowly decay 
and safe for the environment.  Thus, this research aimed to investigate the effects of IAA from Micrococcus 
yunnanensis bacteria on senescence and vase life of cut Dendrobium orchid flowers ( Dendrobium cv.  Khao 
Sanan). Bud and open flowers were separately cut then immersed into vase solutions containing bacterial IAA at 0 
(control), 0.05, 0.1, 0.3, 0.5 and 1 ppm. The treated inflorescences were placed under 4 μmol m-2s-1 fluorescent light 
intensity at 25 ± 2 °C temperature and 70-80% relative humidity. The percentage of senescence was recorded every 
two days. The results showed that bacterial IAA at 0.5 ppm was an appropriate concentration for extending the vase 
life of open flowers. It significantly decreased flower drooping and color changes (p ≤ 0.05) and extended vase life of 
open flower up to 24.3 ± 1.0 days, while control treatment (o ppm IAA) showed the lower vase life for 18.0 ± 1.0 days 
(p ≤ 0.01). However, bacterial IAA had no significant effect on extending the vase life of bud flowers. 
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� öª¥Å¤o�́��°�­�»¨®ªµ¥Á�}��¸É�·¥¤­Îµ®¦́��µ¦­n�°°� Â�nÁ�ºÉ°��oª¥�{�®µ­Îµ�́��º°¤̧°µ¥»�µ¦�{�Â��́�­́Ê� �¹É�Á�·�

�µ��µ¦�´��µ¦®΅��µ¦Á�È�Á�̧É¥ª�¸ÉÅ¤nÁ®¤µ³­¤ �¹�¤̧�µ¦Ä�oÁ��Ã�Ã¨¥̧­µ¦¨³¨µ¥­Îµ®¦́�¥º�°µ¥»�µ¦�{�Â��́� ­µ¦ Indole-3-
Acetic-Acid (IAA) �´�Á�}�­µ¦Á�¤̧��·�®�¹É��¸ÉÄ�oÄ�­µ¦¨³¨µ¥�{�Â��́� �{��»�´� IAA ­µ¤µ¦�� ·̈�Å�o�µ�Â���¸Á¦̧¥Â¨³¤̧�µ¦
Ä�o�¦³Ã¥��r�µ� IAA �¸É� ·̈�Å�o�µ�Â���̧Á¦̧¥ Á�ºÉ°��µ�­µ¤µ¦��¨·�Å�o�nµ¥ ���n°Â­� ­¨µ¥�́ª�oµ Â¨³�¨°�£́¥�n°
­·É�Âª� ö°¤ �́��´Ê��µ�ª·�´¥�¸Ê�¹�¤̧ª´��»�¦³­��rÁ¡ºÉ°�¦ª�­°��¨�°� IAA �µ�Â���¸Á¦̧¥ Micrococcus yunnanensis �n°�µ¦
Á­ºÉ°¤­£µ¡Â¨³°µ¥»�µ¦�{�Â��́��°��°�� öª¥Å¤o�́��°�­�»¨®ªµ¥¡´��»r�µª­�µ� (Dendrobium cv. Khao Sanan) Ã�¥�́�
Â¥��°��¼¤Â¨³�°��µ� Â�n¨�Ä�­µ¦¨³¨µ¥�{�Â��́��¸É¤̧ IAA �µ�Â���¸Á¦̧¥ �ªµ¤Á�o¤�o� 0 (�»��ª��»¤) 0.05 0.1 0.3 0.5 
Â¨³ 1 ppm �µ��́Ê�ªµ�£µ¥Ä�oÂ­�¢ ¼̈°°Á¦­Á���r�ªµ¤Á�o¤Â­� 4 μmol m-2s-1  °»�®£¼¤· 25 ± 2 °�«µÁ�¨Á�̧¥­ �ªµ¤�ºÊ�
­́¤¡´��r 70-80 Á�°¦rÁ�È��r �´��¹�Á�°¦rÁ�È��r�µ¦Á­ºÉ°¤­£µ¡�»� Ç ­°�ª´� �µ��¨�µ¦«¹�¬µ¡�ªnµ IAA �µ�Â���̧Á¦̧¥ �ªµ¤
Á�o¤�o� 0.5 ppm Á�}��ªµ¤Á�o¤�o��¸ÉÁ®¤µ³­¤­Îµ®¦́��µ¦¥º�°µ¥»�µ¦�{�Â��́��°��°��µ� Ã�¥�°��µ�¤̧°µ�µ¦�ªÉÎµÂ¨³�µ¦
Á�¨̧É¥�Â�¨�­̧¨�¨�°¥nµ�   ¤̧�´¥­Îµ�́��µ�­�·�· (p ≤ 0.05) Â¨³­µ¤µ¦�¥º�°µ¥»�µ¦�{�Â��́��°��°��µ�Å�o�µ� 24.3 ± 1.0 
ª´� ��³�̧É�»��ª��»¤¤̧°µ¥»�µ¦�{�Â��́��o°¥�ªnµ �º° 18.0 ± 1.0 ª´� (p ≤ 0.01) °¥nµ�Å¦�È�µ¤ IAA �µ�Â���¸Á¦̧¥Å¤n¤̧�¨�n°
�µ¦¥º�°µ¥»�µ¦�{�Â��́��°��°��¼¤ 
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� öª¥Å¤o­�»¨®ªµ¥¤̧�ªµ¤­Îµ�́��n°�µ¦­n�°°�Å¤o�́��°��°��¦³Á�«Å�¥ Ã�¥�{�®µ�¸É¡�­nª�Ä®�n�º°�µ¦­¼�Á­̧¥

�»�£µ¡¦³®ªnµ��µ¦��­n�Â¨³�Îµ®�nµ¥ Á�ºÉ°��oª¥�µ¦�́��µ¦®΅��µ¦Á�È�Á�̧É¥ª�¸ÉÅ¤nÁ®¤µ³­¤ ­n��¨Ä®o�¼o­n�°°��·¥¤Ä�o­µ¦¨³¨µ¥
Á¡ºÉ°�³¨°�µ¦Á­ºÉ°¤­£µ¡Â¨³¥º�°µ¥»�µ¦�{�Â��́�Ä®o�µ�¥·É��¹Ê� IAA Á�}�­µ¦Ä�� »̈n¤°°��·� �¹É�°¥¼nÄ�¦¼��¸É¡º�­¦oµ�Â¨³�ÎµÅ�Ä�oÅ�o 
¤̧���µ�­Îµ�́�Ä��µ¦¥́�¥́Ê��µ¦­¦oµ�¦°¥Â¥��¦·Áª��µ¦¦nª� (abscission zone) ­n��¨�ÎµÄ®oÁ�·��µ¦® »̈�¦nª��o°¥¨� (�ª¸«́��·Í, 
2559) Â�nÁ�ºÉ°��oª¥ IAA ­́�Á�¦µ³®r­µ¤µ¦�­¨µ¥�´ªÅ�o�nµ¥Â¨³¤̧¦µ�µ�Îµ®�nµ¥­¼� �¹�Å¤n�·¥¤�Îµ¤µÄ�oÄ��µ��µ¦Á�¬�¦ °¥nµ�Å¦
�È�µ¤¤¸�µ¦«¹�¬µª·�´¥�µ��oµ�Â���¸Á¦̧¥ ¡�ªnµÂ���¸Á¦̧¥�µ�� »̈n¤ Á�n� Plant Growth Promoting Rhizobacteria (PGPR) ­µ¤µ¦�
� ·̈� IAA Å�oÂ¨³�¼��Îµ¤µÄ�o�¦³Ã¥��r¤µ��¹Ê� (Zahir et al., 2010) �´Ê��¸Ê IAA �¸ÉÅ�o�µ�Â���¸Á¦̧¥�´Ê�­µ¤µ¦�� ·̈�Å�o�nµ¥ ���n°
Â­� ­¨µ¥�́ª�oµ ¦µ�µ�¼� Â¨³�¨°�£´¥�n°­·É�Âª�¨o°¤ �́�¤̧¦µ¥�µ�ªnµÂ���¸Á¦̧¥ M. yunnanensis ­µ¤µ¦�­´�Á�¦µ³®r IAA Å�o
­¼��¹� 23.12 Å¤Ã�¦�¦´¤�n°¤·¨ ·̈ ·̈�¦ Â¨³­µ¤µ¦�­n�Á­¦·¤�µ¦Á�¦·�Á�·�Ã��°�¡º�Å�o (�´��¦rÂ¦¤ Â¨³��³, 2559) °¥nµ�Å¦�È�µ¤
¥́�Å¤n¤̧¦µ¥�µ��µ¦Ä�o IAA �µ�Â���¸Á¦̧¥Á¡ºÉ°¥º�°µ¥»�µ¦�{�Â��́��°�� öª¥Å¤o�́��°�­�»¨®ªµ¥ �́��´Ê��µ�ª·�´¥�¸Ê�¹�¤»n�«¹�¬µ�¨
�°� IAA �¸ÉÅ�o�µ�Â���¸Á¦̧¥ M. yunnanensis P2-23 �n°�µ¦Á­ºÉ°¤­£µ¡�°��°�� öª¥Å¤o�́��°�­�»¨®ªµ¥¡´��»r�µª­�µ� 
(Dendrobium cv. Khao Sanan)  

 
 

 IAA  M. yunnanensis  
�Îµ�µ¦Á¡µ³Á¨̧Ê¥�Â���̧Á¦̧¥��Á�È¤ M. yunnanensis P2-23 Ä�°µ®µ¦Á®¨ª Haloalkaliphile medium (HA) pH 8        

�¸ÉÁ�·¤ L-tryptophan �ªµ¤Á�o¤�o� 30 mM Ä��́�®¤́���µ� 1.5 ·̈�¦ �ª��»¤°»�®£¼¤·�¸É 35 °�«µÁ�¨Á�¸¥­ °´�¦µ�ª� 260 ¦°�
�n°�µ�̧ Ã�¥Ä®o°µ�µ« 1 ·̈�¦�n°�µ�̧ �Îµ�µ¦Á¡µ³Á¨̧Ê¥�Á�}�Áª¨µ 96-120 �´ÉªÃ¤� ª·Á�¦µ³®r�¦·¤µ� IAA �oª¥ª·�¸�µ�Á�¤̧ Ã�¥�Îµ
��·�· ¦·¥µ�́�  Salkowski reagent ª´��nµ�¼�� º̈�Â­��oª¥Á�¦ºÉ°� Spectrophotometer �¸É �nª�� º̈É�Â­�  530 �µÃ�Á¤�¦ 
Á�¦̧¥�Á�¸¥��́�­µ¦¨³¨µ¥¤µ�¦�µ� IAA �¦·­»��·Í (�´��¦rÂ¦¤ Â¨³��³, 2559) 
 

 Indole-3-Acetic Acid (IAA)  (M. yunnanensis P2-23) 
  

�́�Á º̈°��°�� öª¥Å¤o�¸É¤̧�»�£µ¡�̧ ¤̧�ªµ¤­¤ÉÎµÁ­¤° �¦µ«�µ�Ã¦�Â¨³Â¤¨� ªµ�Â���µ¦��¨°�Â��­»n¤­¤�¼¦�r 
(Completely Randomized Design; CRD) Ã�¥Â�n�Á�}� 6 �¦¦¤ª·�¸ �¦¦¤ª·�¸¨³ 10 �n° (�ÊÎµ¨³ 1 �n°) Ã�¥�́�Â¥��°��¼¤Â¨³
�°��µ�°°��µ��́� �µ��́Ê�Â�n¨�Ä�­µ¦¨³¨µ¥�{�Â��´��¸É¤̧ IAA �µ�Â���¸Á¦̧¥ M. yunnanensis P2-23 �ªµ¤Á�o¤�o� 0      
(�»��ª��»¤) 0.05, 0.1, 0.3, 0.5 Â¨³ 1 ppm �ÎµÅ�ªµ��̧É°»�®£¼¤· 25 ± 2 °�«µÁ�¨Á�¸¥­ �ªµ¤�ºÊ�­́¤¡´��r 70-80 Á�°¦rÁ�È��r 
�´��¹��¨�µ¦��¨°��»�­°�ª́� �́��¸Ê Á�°¦rÁ�È��r�ÊÎµ®�´�­� °́�¦µ�µ¦�¼��ÊÎµ Á�°¦rÁ�È��r�µ¦Á­ºÉ°¤­£µ¡�°��°��¼¤Â¨³�°��µ� 
(°µ�µ¦�°��¼¤Á® º̈°�Â¨³�°��µ��ªÉÎµ) �µ¦Á�¨̧É¥�Â�¨�­̧�°��¨̧��°�¦µ¥�µ��¨Á�}��nµ L* Â¨³ b* Â¨³°µ¥»�µ¦�{�Â��́� 
Ã�¥�¦³Á¤·��µ�°µ�µ¦Á­ºÉ°¤­£µ¡Á�·� 50 Á�°¦rÁ�È��r�°��n°�°��º°ªnµÁ�}��n°�°��¸É®¤�°µ¥»�µ¦Ä�o�µ� 

 
 

�µ¦«¹�¬µ¦³�́��ªµ¤Á�o¤�o��¸ÉÁ®¤µ³­¤�°� IAA �¸ÉÅ�o�µ�Â���¸Á¦̧¥�n°�µ¦Á�¨̧É¥�Â�¨��»�£µ¡Â¨³°µ¥»�µ¦�{�Â��́�
�°�� öª¥Å¤o�́��°�­�»¨®ªµ¥¡´��»r�µª­�µ� ¡�ªnµ �µ¦Á�¨̧É¥�Â�¨��ÊÎµ®�´�­��°��°��µ�¤¸Â�ªÃ�o¤¨�¨�°¥nµ��n°Á�ºÉ°� Ã�¥
� öª¥Å¤o�¸ÉÅ�o¦́� IAA �µ�Â���¸Á¦̧¥ �ªµ¤Á�o¤�o� 0.5 ppm ¤̧�ÊÎµ®�´�­�¨�¨��o°¥�¸É­»� ¦°�¨�¤µ�º° 0.05, 0.3, 1 Â¨³ 0.1 
ppm �µ¤ Î̈µ�́� (Figure 1A) Ä���³�̧É�°��¼¤¤̧�µ¦Á�¨̧É¥�Â�¨��ÊÎµ®�´�­�Á¡·É¤¤µ��¹Ê�Ä��nª� 8 ª´�Â¦��°��µ¦�{�Â��´� 
�µ��´Ê�¨�¨�°¥nµ��n°Á�ºÉ°� (Figure 1B) °¥nµ�Å¦�È�µ¤Å¤n¡��ªµ¤Â���nµ��°��µ¦Á�¨̧É¥�Â�¨��ÊÎµ®�´�­�°¥nµ�¤̧�´¥­Îµ�́�
�µ�­�·�·�´Ê�Ä��°��µ�Â¨³�°��¼¤�¸ÉÅ�o¦́� IAA �»�¦³�́��ªµ¤Á�o¤�o� �°��µ��¸Ê�µ¦Å�o¦́� IAA �ªµ¤Á�o¤�o� 0.5 ppm ­n��¨
Ä®o�°��µ�¤̧°´�¦µ�µ¦�¼��ÊÎµ¤µ��ªnµ (Figure 1C) ¦ª¤�́Ê�Á�·��µ¦Á­ºÉ°¤­£µ¡�°��°��µ� �º° Á�·�°µ�µ¦�ªÉÎµ (Figure 1E) 
Â¨³�µ¦Á�¨̧É¥�Â�¨�­̧�°� (Figure 2A)  �o°¥Â¨³�oµ�ªnµ�°��µ��¦¦¤ª·�¸°ºÉ�°¥nµ�¤̧�´¥­Îµ�́��µ�­�·�· (p ≤ 0.05) Ã�¥�°�
�µ��̧ÉÅ�o¦́� IAA �µ�Â���¸Á¦̧¥ �ªµ¤Á�o¤�o� 0.5 ppm ¤̧�µ¦�ªÉÎµ�°��°��µ��o°¥�¸É­»� ¦°�¨�¤µ�º° 0 (�»��ª��»¤) 1, 0.3,  
0.05 Â¨³ 0.1 ppm �µ¤ Î̈µ�́� Ä���³�̧ÉÅ¤n¡��ªµ¤Â���nµ�°¥nµ�¤̧�´¥­Îµ�́��µ�­�·�·�°�°´�¦µ�µ¦�¼��ÊÎµÂ¨³�µ¦Á® º̈°��°�
�°��¼¤�¸ÉÅ�o¦́� IAA �»�¦³�́��ªµ¤Á�o¤�o� (Figure 1D,F) �´Ê��¸Ê�µ¦Á�¨̧É¥�Â�¨��nµ�ªµ¤­ªnµ��°�­¸ (L*) Ä��°��µ��³¨�¨�
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°¥nµ��n°Á�ºÉ°�Á¤ºÉ°�°�� öª¥Å¤oÁ�·��µ¦Á­ºÉ°¤­£µ¡ Ã�¥Ä��nª� 14 ª´��°��µ¦«¹�¬µ ¡�ªnµ �°�� öª¥Å¤o�¸ÉÅ�o¦́� IAA �µ�
Â���̧Á¦̧¥ �ªµ¤Á�o¤�o� 0.5 ppm ¤̧�nµ�ªµ¤­ªnµ��°�­̧¨�¨��oµ�¸É­»� ¦°�¨�¤µ�º° �°�� öª¥Å¤o�¸ÉÅ�o¦́� IAA �ªµ¤Á�o¤�o� 1, 
0.05, 0.3, 0 (�»��ª��»¤) Â¨³ 0.1 ppm �µ¤ Î̈µ�́� (Figure 2A) Â¨³¡��µ¦Á�¨̧É¥�Â�¨��nµ b* �o°¥�¸É­»�Ä��°�� öª¥Å¤o�¸É
Å¤nÅ�o¦́� IAA (�»��ª��»¤) ¦°�¨�¤µ�º° �°��µ��̧ÉÅ�o¦́� IAA �ªµ¤Á�o¤�o� 0.05, 0.5, 0.3, 1 Â¨³ 0.1 ppm ¤̧�µ¦Á¡·É¤�¹Ê��°�
�nµ­̧ b* �µ¤ Î̈µ�́� (Figure 2B) �¹É��µ¦Á�¨̧É¥�Â�¨�­̧ (�nµ L* Â¨³ b*) �°��°�� öª¥Å¤oÂ�n¨³�¦¦¤ª·�¸¤̧�ªµ¤Â���nµ��́�°¥nµ�
¤̧�´¥­Îµ�́��µ�­�·�· (p ≤ 0.05) 

 
 

 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 

 
 

Figure 1 Fresh weight (A,B), water uptake (C,D) and senescence (E,F) of open and bud flowers treated 
with/without bacterial IAA 

 
 
 
 
 
  
 
 
 

Figure 2  Color change L* (A) and b* (B) of open flowers treated with/without bacterial IAA  
 

�´Ê��¸Ê�µ¦Á�¨̧É¥�Â�¨��»�£µ¡�̧ÉÁ�·��¹Ê�­n��¨�n°°µ¥»�µ¦�{�Â��́��°��°�� öª¥Å¤o Ã�¥¡�ªnµ �°��µ��̧ÉÅ�o¦́� IAA 
�ªµ¤Á�o¤�o� 0.5 ppm ¤̧°µ¥»�µ¦�{�Â��́�Á¡·É¤�¹Ê�Á�}� 24.3 ± 1.0 ª´� �¹É�Â���nµ�°¥nµ�¤̧�´¥­Îµ�́�¥·É��µ�­�·�· (p ≤ 0.01)         
Á¤ºÉ°Á�¦̧¥�Á�¸¥��́��°��µ��̧ÉÅ�o¦́� IAA �ªµ¤Á�o¤�o� 0 (�»��ª��»¤) 1, 0.3, 0.1 Â¨³ 0.05 ppm �¸É¤̧°µ¥»�µ¦�{�Â��´�Ã�¥Á�¨̧É¥ 

B A 

A B 

C D 

E F Drooping Yellowing 
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18.0 ± 1.0, 18.0 ± 0.6, 16.3 ± 1.6, 16.0 ± 1.2 Â¨³ 15.7 ± 0.7 ª´�  �µ¤ Î̈µ�́�  Ä���³�¸É Å¤n¡��ªµ¤Â���nµ�°¥nµ�¤̧
�´¥­Îµ�́��µ�­�·�·�°�°µ¥»�µ¦�{�Â��́��°��°��¼¤�¸ÉÅ�o¦́� IAA �»�¦³�́��ªµ¤Á�o¤�o� (Table 1) 
 

Table 1  Effects of IAA from bacteria (M. yunnanensis P2-23) on vase life of Dendrobium cv. Khao sanan 

 
 

� öª¥Å¤o�¸ÉÅ�o¦́� IAA �µ�Â���̧Á¦̧¥ �ªµ¤Á�o¤�o� 0.5 ppm ­µ¤µ¦��³¨°�µ¦Á�¨̧É¥�Â�¨��ÊÎµ®�´�­� °´�¦µ�µ¦�¼�
�ÊÎµ °µ�µ¦�ªÉÎµ �µ¦Á�¨¸É¥�Â�¨�­̧ Â¨³Á¡·É¤°µ¥»�µ¦�{�Â��́��°��°��µ�Å�o Ä���³�̧É�ªµ¤Á�o¤�o��ÉÎµ (0 0.05 0.1 Â¨³ 0.3 
ppm) Â¨³�ªµ¤Á�o¤�o�­¼� (1 ppm) Å¤n­µ¤µ¦��³¨°�µ¦Á­ºÉ°¤­£µ¡�°��°��µ�Å�o �́��¸É¤̧¦µ¥�µ�Ä��°�� öª¥Å¤o­�»¨¤°��µ
¦nµ¡´��»r®¤¼Â���¸ÉÄ�o NAA �¹É�Á�}�°°��·�­́�Á�¦µ³®r�ªµ¤Á�o¤�o� 200 μM ­µ¤µ¦��³¨°�µ¦¨�¨��°�°´�¦µ�µ¦�¼��ÊÎµ �µ¦� ·̈�
Á°�·¨̧� �µ¦® »̈�¦nª� Â¨³­µ¤µ¦�¥º�°µ¥»�µ¦�{�Â��́�Å�o (�´¥£¼¤· Â¨³��³, 2554) Â¨³� öª¥Å¤o­�»¨®ªµ¥¡´��»rÂ°��µ ¤̧�µ¦Ä�o
°°��·�­́�Á�¦µ³®r IBA �ªµ¤Á�o¤�o� 50 ppm ¡�ªnµ ­µ¤µ¦�¨��µ¦Á�·�Á­o�Áª��°��°��µ�Â¨³�µ¦Á® º̈°��°��°��¼¤ ¨�
�µ¦® »̈�¦nª� Â¨³­µ¤µ¦�¥º�°µ¥»�µ¦�{�Â��́�Å�o (�µ���µ Â¨³ °¦»�¦́��r, 2553) �´Ê��¸Ê°°��·��ªµ¤Á�o¤�o�­¼� ­n��¨Ä®o�°�
� öª¥Å¤oÁ�·��µ¦Á­ºÉ°¤­£µ¡¤µ� °µ�Á�}��¨Á�ºÉ°�¤µ�µ�°°��·�Ä��¦·¤µ�¤µ�Å��¦³�»o��µ¦�Îµ�µ��°�Á°�Å�¤r ACC synthase 
Ä��¦³�ª��µ¦­́�Á�¦µ³®rÁ°�·¨̧� ­n��¨Ä®o¡º�� ·̈�Á°�·¨̧�Â¨³Á�·��µ¦Á­ºÉ°¤­£µ¡Á¦Èª�¹Ê� (�¦·�Â�o, 2553) �µ��¨�µ¦��¨°��³
Á®È�Å�oªnµ IAA �µ�Â���¸Á¦̧¥�¹É�Á�}�°°��·��µ��¦¦¤�µ�·�»�¦³�́��ªµ¤Á�o¤�o�Å¤n­µ¤µ¦��³¨°�µ¦Á­ºÉ°¤­£µ¡�°��°��¼¤Å�o 
�¹É�°µ�Á�}��¨�µ��ªµ¤Á�o¤�o��°� IAA �ÉÎµÁ�·�Å�  Á�ºÉ°��µ��°��¼¤¤̧�µ¦­¦oµ�Á°�·¨̧�¤µ��ªnµ�°��µ� (Ketsa and 
Thampitakorn, 1995) 
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�µ���µ ¦»n�¦́��µ���r Â¨³°¦»�¦́��r °�´���´«�r. 2553. �¨�°�­µ¦ IBA Â¨³ BAP �n°�»�£µ¡®΅��µ¦Á�È�Á�¸É¥ª�°�� öª¥Å¤o­�»¨®ªµ¥¡´��»rÂ°�
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Treatment Vase life (Days) 
Open flower  Bud flower 

Control 18.0 ± 1.0 b 18.2 ± 0.9 
0.05 ppm IAA 15.7 ± 0.7 b 19.8 ± 0.8 
0.1 ppm IAA 16.0 ± 1.2 b 17.6 ± 0.4 
0.3 ppm IAA 16.3 ± 1.6 b 18.8 ± 0.7 
0.5 ppm IAA 24.3 ± 1.0 a 17.8 ± 0.6 
1 ppm IAA 18.0 ± 0.6 b 19.6 ± 0.5 
F-test ** ns 
C.V. (%) 22.0 11.8 


