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_v 18 hrV3e;�`�I6G[\ 98.4%3wxyz;�lmb 82.6{;�|
}

~3�89���T 5±1�* 100%���:/�����3CL:MNO��P[ 28

Z
 

����������������	
��
�

�    � 

����Haemaria discolor (Ker) Lindl.��������(Haemaria)�������������

������ �!"#$��%&'���%(���)�*�( +,*-./01 1999)�234

5678 �9:�;<�=>?@�ABCD�EFGHIJKLM@N(Hawkes 1970OTeo 1978)�

PQRS&TUL�L	(Jones 1979OTeuscher 1978)
V �WX�YZ�W[\]9^5_`ab�

cdef���g*h��ijklmno��Gpqr�stuHsvw�xyz{|^}~

(Teuscher 1978O��� 1995)�����2���������s��r�y( +,*-./01 

1999)
����z��������U���� -�� (asparagines)���� (glutamine)����

(histidine)� ��(serine)\¡¢��(threonine)^£¤¥¦H§¥¦�¨�©6(Arditti 1992)
   

���Kª«¤¬2n= 44 (Withner 1974)�­®¯°±²³´µU¶·¸��¹¦º»¼½°¾

Km6\¿ÀÁÂ4ÃÄÅ�Æ¦Ç�¸�ÈÉKÊËÌÍ(Hawkes 1970)�2�ÎÏ10-25Ð6�Ñ

ÒÓÔÕÖ×~ØÙ42-4���ÚÛ«K�ÜÝÞßàá��â«�ã�ä(å1A)�Læç2è�

54Ké%�ê*,��( +,*-./011999OTeo 1978OGraf 1986OChang � Chou 2001)
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ðñòó~ñôõß4ö¬÷øùñ÷(å1B)�úûKðñïÏü10ý��û2ý(Graf 1986)��V�

���ÌÍ��	�2ðñïÂ
�üúûK12ý���û3ý
(Chang & Chou 2001)
 

�U����������ÓÔ���¤�4����!���	��K(Teo 1978)
�û>�

"� ©!"#	$%`ð�&'�(×)*(+�� 1999a�1999b)��,�­8���Kñ�-²�

��°ï&./0Ì12ï3^��456Æ78
9:�,4�K;V<=���Æ>©?@`ñ

�H
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�O:L�ç©?./��0ÌMNOP�G��	EV0ÌQK12ï3�RS&TUVWXv.�

YZ�[\���K]^��°ïØ°@
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� 1. ���������	
��
A. ������������2 cm�B. ����������2 cm�C. ��

���� 	��!("#$)�����41 µm�D. %&'( 30)*+,	(-("#$)�����1 mm
 

Fig. 1.  An ornamental and medicinal important terrestrial orchid- Haemaria discolor (Ker) Lindl. A. Plants and leaves of 

Haemaria discolor. Bar= 2 cm ; B. The inflorescence and flowers. Bar= 2 cm; C. The massula showing emergence of 

pollen tubes (arrows). Bar= 41 µm; D. Appearance of seed germination after 30 days cultured in vitro (arrows). Bar= 1 

mm. 
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t�	�8ëìWXuv�3-4û�w´Î@15-20 cm`�����afx�'��úyzm1-2

{Ø°@|�ñé}~(������10�30�20)���s�G�a2ðñv.��12ý���Ø8

�û2ý��ñI�t�30�KñÓ6�-~���,�ú�ñÓÏß422-35÷ñ�ú÷ñK�ñ�

ï�½G�H�lI�£j��WXHñ�-²��`�
 

��	
�� 

���ñ÷_`Ï27��9:�üñ÷�ðI�����
�ç2_6�Q�U�Æ>òï�0-2 

DAF(days after flowering��$DAF�0��ñ÷�ð�1��ðñIí1��2��ðñIí2�)�3-5 

DAF�6-8 DAF�9-11 DAF�12-14 DAF�15-17 DAF�18-20 DAF�21-23 DAFGH24-26 DAF���

òï
��
t�&TÆ>òïñ÷Kñ��� 8�¡�&¢¢£¤H¥¦�Çñ��&Kñ�§

¨(massula)©Ýª«�¬­&2­�U10%®¯&0.01%°���±²pH 5.8K!"�¿³Vñ�§¨

&�ç�¡�´µ¶·K�¿¸ ØM¹100%º­N@�8»Í�¿18 hrI��¼½
¼¾ò¿À

�ÁmÂÃÄÁÅ�¿³�Æñ�§¨f Ç28�¡��Ü�¬­1-2­1%KÈ�Éá(acetocarmine)

��ñ�Êª«Ë�Ì&·¡�IGÍ�ÎÏÐQÐÑ�4Kñ�Ê¬�ú�ÒÓ}nÌ�únÌ)

¾30�ñ�§¨
 


��� 

t�&TÆ>òïKlWñ÷�ÀÇ�ÔÕÃ�
çñ÷&K�Ö×ð�Ø�ñ��ØüB��

8ÙÚ&
2 0-2 DAF\3-5 DAFòïK
AVüB��I�úÛÜ�GÏÝÞ��H�HJõ��

./ßàá�
âíãäï�Å[)¾v/DL�Øç©?./	
!"#	8�1/2MS (Murashige 

� Skoog 1962)¨,åê\3%®¯`æ¤�¿¨60��¬GÎÏÐÐÑ	E��D
:L�çt�0-2 

DAF�6-8 DAF�12-14 DAF�18-20 DAF\24-26 DAFè�òïKñ÷afCñ��
WX �ú	

ÒÓé�15÷ñ
 

������ 

t���Ií27-28�©?@Ï87.5%êëìmK./30��íî6©6��ú�é5�./�6�

ïµv-~Kðñòóô 
:L��õMOPïöòóô÷100%º­N@�øù./9ú@lû

ðü�é�òóô�´µÁý!"mKÂ�
¿À�L�5�./��ezOP`­��Øaf!"

#	�í2-6�� 8��5���OPÒÓ�GIúÛ7��ô��L�af!"#	
!"#	K

	�
ô�Q�(1)G70%�Ê
�./L�30�O(2)�0.5%{����³
��"156��¬ 8

!"	��&G!"m��2-3{O(3)�\��ið./��	E�:ò	E7Õâ�«©Ý��~O

(4)çé./��`	Eì6��I�6�#	8÷�1/2MS¨,åê\3%®¯`æ¤�¿¨ 
ú�

ÒÓ�� 	50!WÊ� 8"Ì25 ± 1��Í�³@38 µmol#m-2#s-1H14ÃòÍ+ïK�¿Í�z

#	I60�)¾Ø�H	E��D
 

���������� 

WX¬$rs��“Statistical methods in plant tissue culture” (Lu 1997)af]ÃÎß�%C6&

(least significant difference, LSD)Oñ�Ê¬TÉ�2'(²\Ý)*%Ov./D�e�+V6Þ95%

,-_ö(95% confidence limit of binomial variation)./2%C
. 
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GÆ>òïñ÷Kñ�§¨�z»�¿18 hrI�G40-1000Í�ÎÏÐÐÑñ�Ê�41ã�v

.Î��ñ÷ðñIí3-5�(Á3-5 DAF)e�Kñ�-²]Î�É�lWñ�§¨Kó��D��

98.4%(�1)�&0-2 DAF`94.9%��D�6-8 DAF`93.3%��Dº/�2e�Îß%Cm)��6Î

89-11 DAF�12-14 DAFH15-17 DAFéòï`86.9%�87.6%\80.4%OðñIí18-20�Hí21-23�(Á

18-20 DAF\21-23 DAF)e�Kñ�-²v3450�2ñ�§¨��D6�6�53.7%&44.7%��

824-26 DAFKñ���D�TU21.6%
 

:L�./éÆ>©?@v��ñ�§¨Kñ�Ê¬(å1C)�v.�Î�ñ÷ðñIí3-5�(Á

3-5 DAF)e�Kñ�-²]Î�'(ú�ñ�§¨�4Kñ�Ê¬��82.6 (�1)�7Î80-2 DAFK

74.5'(²H6-8 DAF�9-11 DAF8òï`64.2�61.9OV12-14 DAF\15-17 DAF+�òïe�Kñ��

2��ñ�§¨Kñ�Ê'(¬v6�59�33.2\32.2O�818-20 DAF�21-23 DAF\24-26 DAF

éòïñ�§¨�z�¿I�4`ñ�Ê¬v:Î60�7.7-13.3
 

������� 
�
�!" 

���ñ÷6�Vðñ¾��ñI17�afüB���2v/D�Â��100%O;VðñI18-20

���`v/DvQ6�70%
�Vðñ21�GI<af����v/D¹=40-50%
ÐÑ)¾���

éÆ>òïñ÷üB��Iu>?`©?./	E�z!"#	8�¿¨60�I�2��DG0-2 DAF

\3-5 DAFòï��`45.6%H44.6%]^�´ÎßÎ86-8 DAF\9-11 DAFK34.7%&31.5%OV12-14 

DAF�24-26 DAFéòïaf��u?�K	E��DT@¹V11.5-22.7%
Æ>©?@`���ñ÷

afCñ��Kv/D�u?v.&&TüB��	ºA(rse��)�´:	©?./	EV!"

#	8�¿¨60�I`��D�BG0-2 DAF��`44.8%]Î(�2)�Îßb86-8 DAF`33.9%& 

� 1. ���������	
���
�����������������
��  
Table 1. Effect of flower maturity on pollen viability, fruit set and embryo germination for self-pollination in Haemaria 

discolor (Ker) Lindl. 

Pollinia age % massule No. pollen tubes  % Embryo 

(DAF) z germination per massula % Fruit setx germination 

 0- 2    94.9 ab
y
  74.5± 31.3  100 (69-100)    45.6 a

y  

 3- 5    98.4 a  82.6± 28.1  100 (69-100)    44.6 a 

 6- 8    93.3 ab  64.2± 27.9  100 (69-100)    34.7 b 

 9-11    86.9 bc  61.9± 20.6  100 (69-100)    31.5 b 

12-14    87.6 bc  33.2± 15.5  100 (69-100)    22.5 c 

15-17    80.4 c  32.2± 18.3  100 (69-100)    22.7 c 

18-20    53.7 d  13.3± 11.2   70 (35-93)    12.1 d 

21-23    44.7 a  13.3± 15.2   50 (19-81)    12.6 d 

24-26    21.6 f  7.7±  9.4   40 (12-74)    11.5 d 
z DAF : Days after flowering. 
y  Means within a column followed by the same letter are not significantly different from each other at the 5% level as 

determined by LSD test. 
x Values in parentheses are 95% confidence limits of binomial distribution. 
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12-14 DAF`22.6%OV18-20 DAF\24-26 DAF��u?	EK��DTU12.2-16.5%
:L�C$ñ

÷��IJõß.K./���HuDEKåã��7ÕSF`4ÃK�(å2)�´��Ií+y��

í}y`öA�./G4H!òï
 

� 2. ��������
���� �!��������
��  
Table 2. Effect of pollen and ovule maturity on embryo germination rate for cross-pollination in Haemaria discolor 

(Ker) Lindl. 

Pollinia age Ovule maturity % Embryo 

(DAF) z (DAF)z germinationy 

0 -2 0- 2 44.8 a
y
 

6 -8 6- 8 33.9 b 

12-14 12-14 22.6 c 

18-20 18-20 16.5 cd 

24-26 24-26 12.2 d 
z DAF : Days after flowering. 
y Means within a column followed by the same letter are not significantly different from each other at the 5% level as 

determined by LSD test. 

 

� 2. �����"#$�%&'
()*+, 

Fig. 2. The growth curve in pollinated capsule of Haemaria discolor (Ker) Lindl. 
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���ñ÷��Ií27-28�eIK./	E�ez5�OPÒÓß #	`	
��DÏ�

47.4% (�3)�OP7�I`'(��D6Â��46.0%OOP14-28�I`	
'(��D��6�7

6�40.6-41.2%O�OP�¬��35��ÆT	
��D50�33.5%�J�./L��ð���K

LM~
 

�    � 

���34VX9N@NH �!"9:·O�N·O_P�uG'�Q	õ���/¶·K¸

�
$��(+�� 1999a)��������­4�Ì@Ká�µU:ÎRS���ç�� 8��

15�®¯Q�1��4ÃT|�\UVK�WOV25-30���Ì@Q�2UÄÅKX¿4Ã��G

20-25�­ñ�6�H��/U�a��
°@O�K'�®¯�Æ�ÂG�añ�6��­8kÎ

����`��ß.DH
Ãñ÷��°ïÂ��UYZ
[�ùñ\]�V25-30�Ì@QKüB

��ï3¹U24��ñð30�I`��ß.DçS100%6�44%O^@¹20-25�4�Ì@��ðñ

I5-60�üB��(Â>?100%Îß.D(_�` 1987)
çS¼½?a���� ©ñ�6�I�

üÓb�4ñc�íL÷ñðÏ¦2.5-3�ýòö�2ñ÷ð´I^ez£j�de���Ví27-28

�ñ÷flg���:&�����K4�c�ºA
h	�<=�����ñ÷_`Ï�30���

üB\Cñ��°ï�ñ÷ð´Ií2-7��:ò��©dDÂ�80-86.7%O��ñ�-²�?�ê

Av.��¿ñ÷ð´I7�÷Kñ�§¨�'(Â�436.2-56.4iñ�Ê���¿ðñIí11-13�

/j?Kñ�§¨���4`ñ�Ê¬'(TU8.9i(Shiau et al. 2002)
,WX��v.Î����

�°�üB��Kïö�ñ÷ð´Ií0-17��:ò��v/D�Â�100%(�1)�Cñ��Kv/

D�&üñ��	ºA��¬aLk./éòïK	E��D�ñ�-²���ÆlüB�Cñ�

��2]^��ï±�ðñIí0-5�(�1\�2)
 

�U��Î����-79�m0Ì1P�n%o(Dendrobium nobile)&CÔ�(Calanthe urcata)Kñ

���	
�ÂGÃï@¹2��-²(Ito 1965)
�çpq�N�(Cattleya aurantiaca)K./	
 

µ÷�ê\��rm�³(saturated solution of calcium chloride)KËò¡stu�zúU�`I�tu

÷�KÌ@\º­N@6�@¹V20�\31%�:ò	
�m�v6�5-6%�ÂV3.9-5�K��OP

¬û`v(Seaton 1994)
&TOP$%2Jµpqw²��xsÒÓ:yz{�|´º}È~��/ 

� 3. ���������(5	1
)��
���� 

Table 3. Influence of capsule cold treatment (5	1
) on seed germination of Haemaria discolor (Ker) Lindl.  

Duration of 5	1
 treatment (days) Germination rate z (%) 

0 

7 

14 

21 

28 

35 

47.4±5.0 

46.0±6.8 

41.2±6.5 

41.1±7.2 

40.6±5.8 

33.5±5.2 
z Data collected from seeds which were germinated for 60 days on solidied medium containing half-strength MS basal salt 

supplemented with 30g/l sucrose. 
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Î�Â�Æ°�8LæK'�ì	O,WXGõ8Kðñòóô´µ���©?./�ØGN�Â�

@¹ô÷100%`º­N@� 8OPÌ@�5�K�#�� ÂGM228��V:Lï3÷�0ÌÒ

ÓK./	E�zú�¿I6@¹°¾K��D(�3�å1D)�Î;v���°@
Ã./#	ï3
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Effect of Pollination Stage and Cold Storage of 
Capsule on the Seed Germination of Haemaria 

discolor (Ker) Lindl.1 

Yih-Juh Shiau2, Chi-Ni Hsia2,4 and Hsin-Sheng Tsay3 

Summary 

Shiau, Y. J., C. N. Hsia, and H. S. Tsay. 2004. Effect of pollination stage and cold storage of capsule on the seed 

germination of Haemaria discolor (Ker) Lindl. J. Agric. Res. China 53:193-200. 

Haemaria discolor (Ker) Lindl. is cultivated for the purpose of ornamental and medicinal in Taiwan. 

We have optimized a method for artificial self-pollination of H. discolor and for proloning capsules storage 

life by using cold treatment in this study. The highest fruit set (100%) and embryo germination (44.6-45.6%) 

were obtained when the pollinia and ovules from flower stage of 0-5 DAF (days after flowering) used for 

pollination. The germination rate of massules from 3-5 DAF stage were 98.4%(82.6 pollen tubes/ massule) 

when culturing in the liquid medium containing 10% sucrose with 0.01% boric acid for 18hrs. Cold 

treatment on capsules at 5±1�with 100% relative humidity was found effective to prolong seed longevity 

to 28 days. 

Key words: Haemaria discolor, Orchidaceae, Pollination, Seed germination. 
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