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Ŝ#�ǘþƂŁ�ċñ�>�*BŃã�>��?/ʃžƱ�Ƃ�,ƺù2ɀ¸�ʃ .Ũ�

-ʃ .÷ .÷)ʃǭƧ*ɈĿBǵ=ȹ�(�"ǫŷ)�>�Ɵ2ʃġ2ʃģ2ʃ�>

�/ņ��Ț¹�>�*.)�,�ļǩ,ƺù.Ɇ�-ʃ5"�>�/ǝƬ.ƺùüÈ-
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ǩǾč,+ʃňŨəǇǜəǇXQ��/Ƃ�)�>�ʃ+.;,¹ɒ-��(8ʃƻ

ƱčBč1ɜ=ʃƻƱ.ǄĞ*¹È.ƌÙ-��>Ƹñ*�şɯBň%(�>�*-�

,<,�� .;,ǏǛBȼ�ʃņ�/ƻƱ.Ĕ§9ƻ�ƂB+?#�ƹȝ�>�*�

)�>.#@�� 

�Ⱥ.´ĕ/ʃĨÃȐɥç°ƻ9Ģƃɋǀ°ƻ.ȍŬ�ɞ�žƱ.ǘ	ʁŴ�ÿč¸Ư¢ʂ

�<čC#�*)�>�ƻƱ.Ĕ§9þƂŁBƹȝ�>-/ʃƂ�,¹ɒ.ɀƋ*ǄĞʃ
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2. JMT9FK�)�� �Q�
� Ɣƻ.ȔĊžƱ/Ǩ 2800ǘ�ǎ<?(�>ʁCook 1996ʃƾ� 2012ʂ�ȔĊžƱBǨ
27�ǘ*ȚǙ8>*ʃƔƻžƱ.Î7>ÀÜ/ǘŜ-�( 1%-��,���š)Ɣƻž
Ʊ/ 78ǖ 396ğ)ǎ<?ʃƂ�,¹ɹǷ-¸Ƹ�>�Cook (1996) -;>*ʃȔĊžƱ
-��>ƔƻÈʁƔ�2.ɀ¸ʂ/ʃĜ,�*8 50êʃ� <�/ 100ê��ƴǞ-ȱ
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)Kz_~PUǖ9FgǖʃbGI�ZGǖʃDzwǖ) ?!? 300ǘ¿Ĺ�ǎ<?(
�>�ʃ�?<.ÿɍ¹/ƥƻ.ōƔžƱ)�>ʁCook 1996ʂ�ȼĪ.Ƴń-��(Ɣ�
)ƻǼ�>ƔƻžƱ.,�)/ʃK�TQZGǖ�Ǩ 300ǘ*ŭÿ)ʃǖ´.±(.ǘ�
Ɣ�ƺù)ƻǼ�>� 

� K�TQZGǖžƱ/ƔƻžƱ.�)8Ʋ

-üA%"ƻƛÙB8&�ƭĩ9�ƭĩB�

Ľ*�"ƤŪ,òô-¹ħ�ʃŴDWD9É

Dw~K.Ƥĩ5) .¹ħBĮ�(�=ʃ

Ƙģ.ŀƝô.Ģ.�-.6ƻǼ�>�*�

)�>�5"ʃɪČ*�Č-/Ƙģ.Ɣ¦.

úƣ�6<?ʃ�.ČǢǇ,Ɣ¦.üÅ-Ɉ

Ŀ�"ƻƛÙB8&�ɪČ.ə-/ʃžƱ§

/đ±-ƔƖ�ʃV{�bBĵŅ�>ŻɺŅ

ɗB��,�ʁîʅAʂʃ .Ĺʃ�Č-,
=Ɣ¦���>*Ȉȉ�ĵŅ�?Ĉ7ʃžƱ

§�ǜƓ�-ɫ¸�>*ɘȈ�ǫĔ�ʃ9�

(Źƍ�>ʁîʅBʂ��.;,ƺù)ʃ�
.ǖ.žƱ�ÝŇǇ-ƻǼ�(�>ĉ/Ț"

�*�,���.�*/ʃK�TQZGǖ.

ƻǼƺù�ʃ4*C+.ȔĊžƱ-*%(ƻ

Ǽ9ɈĿ.ɩ��ƺù)�>�*BĄĔ-Ǒ

�(�>�æ�ʃƭĩDl~K*t\LXK

�-¹ħ�>iFc�X[MXǖ/ƀ7(;

�¥"ƺù-ƻǼ�(�><��ʁVan Steenis 1981ʂ����ʃiFc�X[MXǖ-/
1ğǨ 20ǘ�ǎ<?>.6)ʃƸŨƪ) ?4+þƂÈBɂ�(/�,�� 

� K�TQZGǖ/ƲƎ,ƺù-ƻńǇ-ɈĿ�"#�),�ʃÁǇ,ĵńɀÈ8ɂ�(

�>ʁîʅCʂ�ȼĪʃȔĊžƱ)/ʃV{�bǧ.Ȋɱ¹ȕǪǴ*Žǧ.Žǟ¹ȕǪǴ
�ƫɜŅɗB��,�ʃɕǋšß.raEm}��ĵŅ�?>� ?-ę�ʃK�TQZ

GǖžƱ/ŀƝô.Ģ�-ƻǼ�>"7ʃɕǋšß.Ņɗ�ƱƹǇ-ą�<?>�þ�.

ǘ)ʃǄȉǋĹ.Ĕƻ.Ƒɠ)ĭŽBĂ%(�=ʃǽȴ�<ƻ�"�ēŽ�Ģ�BȻ�ʃ

�ēǇ-V{�bBĵŅ�,�<ŅɗBǮ�>�5"V{�b-/ʃV{�bɱ-ŧǐ,

Ȋɱ¹ȕǪǴ�Ț<?�ʃȌ.õɍ�<Ȍ�ĵŅ�?ʃȌ�Ǚ6ɑ,%";,V{�b

ĵŅ�ȱ�(�>�ɱǟ¹ȕǪǴ-;>ɕǋšß.ŅɗBƉ7ʃƔīšß2raEm}�

.õȴBüū�ʃŀƝ�.Ģ�*�ƲƎ,ƺù2ɀ¸�".#� 

3. �)�� �Q�>A:�
� K�TQZGǖ/Ö��<žƱčǺ.ȅãBŕ�Ǟ((�"�»ů.¹ɹčǇȟȶ9ƻ

ńčǇȟȺ/ 1800Ĭ��< 90Ĭ�»ɵ-��( E. Warming9 J. C. WillisʃC. Cusset,+
-;%(ȑA?ʃ ?-Ǯ�ĵńčǇǏǛ/ 1900Ĭ�¿Ë�<Dw~Kʃ|��^kʃ
F�c,+�ǁ�)þ�.ȦŞ�¸Ư�?Ǯ�(�>�ŤŰ)/ʃ1928Ĭ-�űɼ�Ɍ
Íû�».ŤŰƼK�TQZGǖžƱBöâ�ʁImamura 1928ʂʃ .ǄȚ/ưɒėĀɌ

6 ����)�� �QFK�

A.Żɺů.K�T�xʉĢBșŽ.�-ǦƳ.
Ȍ.Ų�śñ�>� 

B. ƻƐů.K�T�xʉŽ.�-��Ǥ.;-
Ȉ�Ț�>� 

C. K�TQZGǖ*�ȆǇ,ȔĊžƱ.raEm
}�.ƒȵ� 
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Íû��ĸh9%� eƈahȸ©hÿÓǚaD�ʁưɒ 1928ʂ	*Ȯ�>4+)�%
";#� .ĹʃŤŰƼK�TQZGǖ.ǄȚ*ȟȶ�Ǯ�ʃƸñ5)- 2ğ 6ǘ-ŝ
ƹ�?"ʁKato 2008ʂ�Ɵý-Ƀ?B*%(�"ĵńčǇǏǛ8ʃ1990Ĭɲ�<ÃȐɥç
Íû*�ĦƠĊÍû-;=ǥĖ,ȝŵ�ȑA?ʃƸñ/�ǁB~�c�>-ȃ%(�>� 

� K�TQZGǖ.ǧǬ*ȱƦ-&�(/ʃ .ȔĊžƱ.ĪȨ�<ɁȀ�"ĵń:�ɗ

<�ȩȦ�Ǯ�"�L. A. Diels.ŘȞ-;> 1936ĬƯ.I�P}�§ǧʁDiels 1936ʂ)
/ƴǞ�"K�TQZGǊ*�?"=ʃ�>�/ÒĊȌɹ*ÌĊȌɹ*�1ǡ 3.�ǰ*
�(ňA?>ʁCusset and Cusset 1988ʂ�*���%"�¹ĊǧǬȝŵ;=ʃǍƊÒĊȌ
ɹj}�ǰM�b}hJǊ-á5?ʃJbN~ZGǖ.ćĆǷ*,>�*�ŧ<�*,%

(�>ʁSavolinen et al. 2000ʃGustafsson et al. 2002ʃWurdack and Davis 2009ʂ��.�*/ʃ
K�TQZGǖ.ƲƎ,ĵń�ʃ�.ȔĊžƱ-Ț<?>�ȆǇ,§¾�<ÁǇ,ɀÈB

ɂ�(ƻ�"�*BǑ��K�TQZGǖžƱ/ʃƺùɈĿ.ǫŷʃõȴBƔīšß2*

üū�(�=ʁSuzuki et al. 2002ʃMohan Ram and Sehgal 1997ʃÃȐ 2013ʂʃ�.õȴ.
üū/ʃ�.žƱ)Ț<?>ÆÇŸ,+.V{�b�«?"#�)Žǟ9V{�bɱ.ɱ

ǟŅɗBǯŎ�(�>8.*/§¾�ǃ,%(�>�K�TQZGǖ.þ�.ǘ)/ʃĭ

ŽBĂ�ʃȊɱ¹ȕǪǴ.ƫɜŅɗBƉ7ʃŽŰ�<raEm}�Büū�(�>.#

ʁSuzuki et al. 2002ʃKita and Kato 2005ʃKoi et al. 2005ʃImaichi et al. 2005ʃKatayama et al. 2010, 
2011, 2013,+ʂ� 

� K�TQZGǖ/Ǔ°Ǉ,b~X`EK�ǖʁ6ğ 18ǘʂ*GH^a~d�ǖʁ1ğ 1
ǘʂʃƜƻǇ,K�TQZG�ǖʁ53ğ 294ǘʂ. 3�ǖ-A�<?>ʁCook and Rutishauser 
2007ʃÃȐ 2013ʂ�b~X`EK�ǖ9GH^a~d�ǖ)/ʃ�>Ǘįʃɕǋȴ.ra
Em}�BǯŎ�(�>�šʃK�TQZG�ǖ)/đ±-ɕǋȴ.raEm}�BĂ%

(�=ʃƔīraEm}�.ǐǞ�ʃK�TQZG�ǖ.þƂÈ.õǉ*,%"*ǹ�<

?>� �(õȴ.üū-ɚ�(ɑȘ,ķÀBŷ"�"*ǹ�<?>�ʃ①ǽǄƻɄǗ
.üū-;>ƔīraEm}�.ǐǞ*ʃ②Ȋɱ¹ȕǪǴB8",�V{�bĵŅƆƁ
.ǐǞ)�>� 

��ǽǄƻɄǗ.üū-;>ƔīraEm}�.ǐǞ 
� ÒĊȌɹ.Ĕƻ/ʃ�Ŷ.ĊȌ*ǽȴʃĭŽ�<Ņ=ʃĊȌ.ə-Ȋɱ¹ȕǪǴ�ʃĭ

Ž.°ǟ-Žǟ¹ȕǪǴ�ċñ�ʃ�.raEm}�/ÕǥÏ�<Ĉ5>ǽǄƻ.ə-ǐ

Ǟ�?>�K�TQZGǖ.b~X`EK�ǖ.Ĕƻ-/ʃȊɱ¹ȕǪǴ*Žǟ¹ȕǪǴ

�+$<8ċñ�ʃǄȉĹ.žƱ§.Ǆƻ-ɚ��>�ʃ ?-ę�(K�TQZG�ǖ

.Ĕƻ)/ĊȌ.ə-ŧǐ,Ȋɱ¹ȕǪǴ�ċñ��ʃŰȌ�ŜŶĵŅ�?>*Ņɗ�Ɖ

5>�5"ʃĭŽ9Žǟ¹ȕǪǴ/đ±-ĂA?(�>��¹ȕǪǴ.ǄƻɄǗ.üūB

œ>3�ʃb~X`EK�ǖ Terniopsis brevis*K�TQZG�ǖ Zeylanidium lichenoides
.ǽǄƻBƒȵ�"ʁî 2ʃKatayama et al. 2011ʂ�T. brevis)/ǽ�ɍ-Ȋɱ¹ȕǪǴ.
ĵŅ�Ľ* .�.Ñȓǈ�< L1Ġ.;,ƁȾ�ĈÑ�ʃǽõɍ-/Žǟ¹ȕǪǴ.
ɭƉ�Ľ�ĈÑ�ʃV�FfdYd*;�¥"Ǆƻ)�¹ȕǪǴ�ĵŅ�?"ʁî 2Aʂ�
 ?-ę�ʃK�TQZG�ǖ. Z. lichenoides)/ʃĵŅ�Ľ/ĈÑ�>8..ʃ .
�.Ñȓǈ�< L1Ġ�ƻ��ʃĊȌõɍ-c�vƳƁȾ.Ȋɱ¹ȕǪǴ�ĵŅ�?,�
�*�A�%"ʁî 2Bʂ�5"ʃȊɱ¹ȕǪǴ.ǯŎ-Ɔǿ�> SHOOT MERISTEMLESS
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ʁSTMʂɊ£Ċ�ĵŅ�Ľ.ĈÑŨ�<ǽ.ɱǟɴô)ǄƸ�ʃ�.ɴô�ǄȉĹ.Ȍĵ
Ņ-8ɚ��>�*8A�%(�>ʁKatayama et al. 2013ʂ�ǽõɍ-��(/ʃɭƉ�Ľ
�ĈÑ��ʃŽǟ¹ȕǪǴ9ĭŽ/ĵŅ�?,�%"ʁî 2Bʂ��?<.ǫŷ�<ʃǽǄ
ƻ-��(Ȋɱ¹ȕǪǴ*Žǟ¹ȕǪǴ.ĵŅ*ǯŎ-ɑȘ,ǩǾǷ9ǪǴ.ĈÑ-üū

�ȱ�ʃK�TQZG�ǖ.ɕǋȴ.raEm}�.èĂ�ȱ�".)/,��*ǹ�<

?>� 

��Ȋɱ¹ȕǪǴB8",�V{�bĵŅƆƁ.ǐǞ 
� ȔĊžƱ.V{�b)/ʃɱǟ.Ȋɱ¹ȕǪǴ�Ȍ

BĵŅ�,�<ƫɜŅɗBǮ�>�K�TQZGǖ.

Ǔ°Ǉ¹ɹǷ)�>b~X`EK�ǖ9GH^a~d

�ǖ.V{�bɱ-/Ȋɱ¹ȕǪǴ�ȜĘ�?ʃ .

¬š�<ɿƮƳ.Ȍ�ĵŅ�?>*�ʃ4�.ȔĊ

žƱ*³ȼ.V{�bĵŅ�ǯŎ�?(�>� ?-

ę�ʃK�TQZG�ǖ/Ȍ*Ȍ�Ǚ6ɑ,%";

,V{�bBĵŅ�ʃ .V{�bɱ.ȌÑõ.ə-

/ŧǐ,Ȋɱ¹ȕǪǴ/6<?,��Š",Ȍ/ţ-

�>Ȍ.õɍ�<ƻ�ʃ ?�ǵ=ȹ�?>�*)V

{�b�ĵŅ�?>�Katayama et al.ʁ2010ʂ-;>V
{�bĵŅɚȿɊ£ĊBƽ�"ǄƸȝŵ-;=ʃK�

TQZG�ǖ.Ȍ�Ŷ�Ŷ�Ȋɱ¹ȕǪǴ*�(ƻ

�ʃ .Ĺʃ¹ȕǪǴ±§�Ȍ2¹È�>�*�ŧ<

6b��\,9NL�3;�P2@�

A.V{�bɱ-��>Ɋ£ĊǄƸƒȵ 
ʁɬʉWUS, ʀʉSTM, ȰʉARPʂ 

B. Ɋ£ĊǄƸƂı-õ'�éĒ.ǌÝŁ 
Katayama et al. 2010;=ŘüĹȳȶ Copyright  
American Society of Plant Biologists: www.plantcell.org 
 

6a. <M�$!�#'*�SNM�IX^Katayama et al. 2011��C7?WY_ 
A. Terniopsis brevis .ĔƻʁĤʂ* .Ƅıîʁ�āʂ�ǽǄƻʁÚʂ-��(ǽɱǟɍ-ĵŅ�ĽʁOCʉȰ
ȇʂ* L1Ġ�ʃõɍɴô-ɭƉ�ĽʁQCʉƔȇʂ�ĈÑ�>� 

B. Zeylanidium lichenoides.ĔƻʁĤʂ* .Ƅıîʁ�āʂ�ǽǄƻʁÚʂ-��(ǽɱǟɴô) OC/ĈÑ
�>� L1Ġ�ĈÑ��c�vƳ.Ȋɱ¹ȕǪǴ�ĵŅ�?,��5"ʃõɍɴô)ÑŽĠ�»ů-¹ȕ�
(�5"7ʃQC�ĈÑ�,�� 
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�*,%"ʁîʆAʂ��.�*/ʃK�TQZG�ǖ.�Ŷ.Ȍ*ǹ�<?(�"éĒ
��Ű.V{�b*ǌÝ)�>�*BǑå�>ʁîʆBʂ�ĺ%(ʃK�TQZG�ǖ)
/ʃV{�b/ĈÑĹ��-Ȍ2*¹È�ʃ .õɍ�<Š",V{�b�ƻ�>*�

V{�bĵŅ�ǵ=ȹ�ȱ�(�>*ǹ�<?>� 

� �.V{�bĵŅƂı/ʃǓ°Ǉ¹ɹǷ)

6<?>V{�b.¹ŸƂı*ɮĪ-;�¥

(�>ʁîʇʂ�b~X`EK�ǖ)/ 6ğ�
5ğ)³ȼ�(V{�b.õɍ�<ȁýȉ*
�(Š",V{�b�ƻ�ʃ ?�ǵ=ȹ�

?>*� ȴ¹Ÿ�ȱ�>�*�A�%(

�>ʁFujinami and Imaichi 2009ʃFujinami et al. 
2013ʃFujinami and Imaichi 2015ʂ�5"ʃGH
^a~d�ǖ. Weddellina squamulosa.V{
�b)8ÝƂ. ȴ¹Ÿ�ȱ�(�>*ǹ�

<?(�>ʁKoi and Kato 2007ʂ��"�%(ʃV{�b.õɍ�<Š",V{�b�ƻ
�>*�V{�bĵŅƂı/ǖ´ʆ�ǖ)³ȼ�(�=ʃ�K�TQZG�ǖ.Ʋǃ,

V{�bĵŅ�Ǔ°Ǉ¹ɹǷ. ȴ¹Ÿ�>V{�b.°ǟ�Ȍ2*ȳŗ�>�*)ɀÈ

�"	*�Vd~J�ǹ�<?>����ʃĔɣ-Ǔ°Ǉ¹ɹǷ.V{�bʅŰ*K�

TQZG�ǖ.V{�bʁ=Ȍʂ�ǌÝ)�>�à�/�ŧ)�=ʃ�ĹʃK�TQZG
�ǖ.V{�b�ȁȉ*�(ƻ�>�*Bȥ3>ľȘ��>� 

4. 8H0�1/.���U4�
� K�TQZGǖ 313ǘ.$ʃK�TQZG�ǖ-/ 294ǘ�á5?ʃǖ±§. 90%
��.ǘŜBÎ7>�&5=ʃK�TQZG�ǖ-��(ʃŀƝ*�Ƹñ.ƻǼƺù�

).þƂÈ�Ņ�ɂ�<?"*ǹ�<?>�¿ɳ)Ⱥ3"�ǽǄƻɄǗ.üū-;>Ɣī

raEm}�	9�Ȋɱ¹ȕǪǴB8",�V{�bĵŅ	8K�TQZG�ǖ.³ŮƜ

ƻĵȯ)�=ʃƲǃ,ƺù�).þƂÈ*ǳŻ-�ķȭ%")�@����ʃ��<Ů

½,ĵȯ)³Ů�(�"*�(8ʃ ?/�ǖ´.þƂÈ.õǉ-/,=�(8ʃĲ�ȱ

��"ÑÅÂ*/ǹ�ɩ�� 

� K�TQZG�ǖ-/ 47ğ 294ǘ�á5?ʃƒȵǇǘŜ.þ� 5ğʁApinagiağʃ
LedermanniellağʃMarathrumğʃRhyncholachisğʃK�T�xğʂBɝ�ʃƏ=. 42
ğ/ 10ǘ��.ěğ)�>��.�*/ʃÝğ-�3�³ŮƜƻĵȯ�Ț<?,�4+
-ȸǲǘə-��(8ĵńǇĥǃ�ÿ���*BŃã�(�=Űǖ.þƂŁ.ɾ���

�A?>�Willisʁ1914ʂ/ ?5).ƻńčǇʃĵńčǇȥź�<ʃƘģ,+.ƻǼƺ
ù.ĥǃ/ʃǘə.ĵńǇĥǃBƻ6¸�4+ɸȍ,8.)/,�ʃ5"ʃÝƂ.ƺù-

ƻǼ�>�ǖ.žƱ�6<?,��*�<ʃɉŌð9Ǡ�.,�Ƴƙ)�?4+.þƂÈ

�ȱ�"*ǫȦ'�"�ÃȐʁ2013ʂ8�þ�.ǘɹ*ĵń.þƂŁ�ʃƻǼų¡-;>
ơƕ*�ƻƱ*.�Ƣ-;%(ƻ�"8.*/ǹ�ɩ�ʃ�-žƱ§-´ñ�>ëĊ-;

%(ȱ�%"8.*ǹ�>�/,�ʁ�ű 1977ʂ	BĲƽ�ʃ�K�TQZGǖ.ĵńɀ
È/ȂƬơƕ-;%()/,�ʃ�ǞǇ,üǃ�ȱ�%"ǫŷ)�>	*Ⱥ3��ǞǇ,

ĵńɀÈ	-ǔBŊ�(�>�ȸĬʃÛ�.ƻƱǷ�8&ƲŮ.Łȯ� .Ĺ.ɀÈBÿ

6c���)�� �Q��&+">B�[0�
Katayama et al. 2010;=ŘüĹȳȶ Copyright American 
Society of Plant Biologists: www.plantcell.org�
�
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��ĤÚ�>*�ǏǛ�þ�öâ�?(�=ʃǓ°þóʁBrawand et al. 2014ʂʃɊ£Ċ
ɑȖƷʁLynch and Conery 2000ʂʃ¹ħk[��ʁIkeda et al. 2012ʂʃǝƬüǃƷʁBarraclough 
and Savolainen 2001ʃLanfear et al. 2010ʂ,+�ȂƬɉŌ*³-ǘ.¹È9ĵńǇþƂÈB
Ŕ�ɀ7>´ǇȘë*�(Ő�<?(�>� 

5. �)�� �Q�8H0�=	V���-OU4�
� K�TQZGǖ-��>þƂÈBĲ�ȱ�

�"¹ɹǷƲŮ.Șë*�(ʃǡ�-¹ħk

[���Ő�<?>�ŰǖžƱ/ťƩ9ƨ,

+.ŀƝô.Ģ.�*�ɮĪ-ɜēǇ,ƺ

ù-.6ƻǼ×ǿ)�=ʃʅƘģ´-��(
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