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S-3 The homogeneity and differentiation of Miocene fossil wood flora 
in Korea and Japan 

Jeong Eun-Kyoung, Kyungsik Kim (Chonbuk National University)  
and Mitsuo Suzuki (Tohoku University) 

The northeast Asia, where Korea and Japan belong to, is a very interesting region for the study 
of plant evolution due to the presence of holdovers of the Tertiary. It is also known that the Japanese 
Archipelago was separated from the eastern Asia during the Tertiary. Because the Korean Peninsula is 
one of the closest areas of Japan Archipelago, it is likely that they formed common flora before the 
separation. After separation, the geological isolation caused the formation of extant unique flora for 
each area form through the independent evolutionary processes.  

Our preliminary study indicated that most of fossil woods from the Miocene Janggi Formation 
of the Pohang Basin in Korea were almost same as the Japanese Miocene fossil woods reported 
previously. It is generally considered by many botanists in Korea and Japan that the extant floras of 
those two areas were basically established during the Miocene age, when the geographical movements 
to form Japan Sea (East Sea) had been started. The extant floras are fairly different in those two areas 
now. Therefore, it may be said that the study on fossils in that area will be essential to clarify the 
evolution and vegetation history of plant kingdom in the World. 
It is well known fact that there are many well-developed Miocene sediments which produce well 
preserved plant fossils in Japan. In particular, fossil woods were produced abundantly from the 
so-called “Tertiary green tuff” which distributed along the western coast from  
Hokkaido to southern part of Honshu. Thus, in Japan, fossil woods have been studied from early 20th.
However, the study of the fossil woods is still partially completed yet. In the  
case of Korean Peninsula, fossil wood study is just commenced. Because to clarify the  
fossil wood floras in Korea and compare it to those in Japan in detail will be quite useful for the further 
study on the origin and evolution of plants and floras in the Northeast  
Asia, quite extensive field surveys have been performed in some parts of both areas. Other expected 
results are to find out new fossil wood taxa from both areas, to gain information about the formation of 
Japan Sea (East Sea) and better understanding of paleo-environment and floral evolution during the 
Tertiary in Far-East Asia.  
� � As a result of field surveys, 14 taxa of fossil woods were found from The Upper and Lower Coal 
Bearing Formation of Janggi Group in Pohang City, Korea and 25 from Yamagata Prefecture. The 
Korean fossil assemblage shares all genera with the Japanese flora. The differences were found only on 
the specific level between both areas. It was also found that fossil wood flora from the Lower Coal 
Bearing Formation is mainly consisted of Aniai type elements, such as Betulaceae, Zelkova. However 
Daijima type elements were found from the Upper Coal Bearing Formation, such as Castanopsis, 
Cercidiphyllum, Camellia and Distylum, with some conifers, such as Picea and Taxodioxylon. Thus, 
though they are separated by Japan (East) Sea at this point, it can be suggested that common flora was 
formed in both areas during the Miocene. The fossil wood data shows that climatic changes in Korean 
Peninsula during the Miocene are well coincided with climatic changes in Japan inferred by fossil 
leaves. In addition several new taxa were found from the Miocene sediments in Japan. 
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:QøÞ��8]�LMÞ�PQR�ZejS�CF()*+,?GC¥	]x�OÚ

z	ÛÜ,Ú*}x),Úx²,�ÔK�QP6ýOdg�é��34á]¼¦j~¿Ú

	*iC�óCD_?Koe��QEÓ<ë�D_qe�Ro¡ejS�CØ§�3�

eÚ*}z	ÛÜ,Ú*}��,Ú�zx²,�ÔCD_K��.he��OdS

� �C23eoÚ�\Cø� �C�Ú]�R�
 ���K�q��.he�dy^

CD_]��OÚF()*+,?GC�d�¼½��K^QPMÄP	dQZ�Q�jS

� 
�� øC�Ú5F���øxz]jR()Zxøxz]jR()qfRC�GK^

QPÚ�,��yÚ*�]¶·íYPQ�jS�l�Z��C {ÈX�Úq�øxz

]�¥KjRZQ§F!C�"#$G]Ê%jRdnKÚ��1�H8K&×jR$ê

7Ó%
ª:CÙ/ZÚ��1�H8C'�øÛÜ}CÙ/]NÞ�OdSû�K[Ú

xøxz
x���}nF�]jR��1�H8o'�øÛÜ}CIQÙ/ø]®¶O

PQ�OdSxøxzö[Ú(��Õ]�©PÚ�l�ZX�ÚOPQRØ§ejS�

C)@]�dfZÚ�oF!C�"#$GZo�C#$]Í±OÚ�F!�C:	��

K^QPCD_F@][ZKÚ`aÙ�C$eCbc*�K�QPÚ�øxzq�¥K

�RÌ1ø]ÊàOPQ�jS

� 
Û� \C_���7ë:5*}x),°����,C���6ýKØ�PÚ�C+

Q]*}Ì¢ªeD_e�RØ§K��P��OdS�CØ§�34á]¼¦OÚ¹,

��CÕîò"-%Z.,��CE%:�]ý�PÚ��Õ/C\� :��Q/C\

q�ÚjRGHCD_K��.heQ�jS


y� �OQ().o,5()C.o*Nî;<"oÚ()*+,?q�Õ]¶·í

YP�dÆÇejS��eoÚ 
.oIJ!:	��]¥¦Od0¨x²,È���

<2Ú y�]¥¦Od��.o,È���<2q1sK6ýOPQ�jS�C2?

]��jR�Zq�~� C���3Ç�Z�Q�jS4��eC()*NK�jRD

_F@][ZKÚ2?]Q�K��jR�K^QPMÄ]5Þ�jS

�'CØ§�D_oÚ�MCXvD_?C3&C67KØ�P¼�O�OdS-]Q

d�M�Zqe�dCoÚ�~ C3&C��8ejS89eo°&C3&C�@ã]

��jR:²<:qf���hqÚXvD_?C3&KÕ� �9][§Of8�jS

 
 
 



 17

&'()*+,�¿À-/-23 
A-2    � ��()C*}��,ÈD_C�Á

YÒ� tM
L�����o�t�¯ê()¼½��

Tsubota, Hiromi (Miyajima Natural Botanical Garden, Hiroshima Univ.) 

� ��()oV¢'()CA�Z�C�Ú]w �KjR'e�8�*+ÖefRÙ*

}��,È:4oVÊÅV*+,]o©nZjRx),K[d g~V9�CD_:;


ªK���ÝÞ]¸Ä§RÙ;C<Z^efRÙ��()[��eo�MV*}��

,ÈD_qö¸~V�MC�OQÞ%q� ~PQRÙ��()K�YR*}��,È

D_oV1990Å{K'�ÈK ¶g~d
Mishler et al. 1992�Ô�Ù��()o¢'()

CÁeoíîÈ=ûC�Ã� *}��,ÈD_qö�¸~P�dZ�ÄRqV�Co

�ZOPV¢'()]�ájR'e>���Q*+ÖefRZQ§�Ye�MVíîÈ

!QÜû� ��()]{8ZOP*�,È�ü�*+,ÈD_
Koponen 1968; Seki 

1968 [1969]�Ô�qö¸~P�ddn/Y¤~Cð.qe�PQdZQ§?0[fÃ§Ù

�C�V@AB()K�º�~dqV���ò�CxC7�<�e �g~dk16mx

D(),�
XVI International Botanical Congress�K�QPV��()C*}��,ÈD

_o<Z^C>�]OÄdZ�ÄRÙ��eoVD_qUöOd��()p+KíQP

^+°G�m�+e[D_q�ýOV��()¯�e�Ì¢ª�'C��������

qjkKw �K��P�dÙ�C�VÞÈK[�ÈK[Ø��MC�<;]ý�dD

_qö¸~PQRqV'ÞÈ�EeV2000Å�Ã� ;×È�ÙÚoA��PoQ�Q

ZMÄ ~RÙ'67eoV�q�~�eö�P�dD_°�C�CD_C§F�Ô

�Ä�q V61,000 OUT� �R��<;©³´K[Z-Qd��XKØ���()C

����Z®*+ÖCn²C§¨]�jZZ[KV��()C*}��,ÈD_C�Á

]��jRÙZMKV*}��,ÈD_KØ�Pw �K��d�ZZVG�w �K

��PQ�Q�Z]}nP��OdQÙ



 18

 
&'()*+,�¿À-/-23 
A-3  (),@�<;¢<:� %ÄPMR[C�b�&'�()C@ãK�¸

RÊÅCÆÇ�–�
�

ÂÃ�¹ (�¼��()¾) 
 

� BGPlants (óHK®�g~PQRD_¦()C�<;¢<:)Cs`ZOP¦?Z�Ò

�I (�9�,) KØ�PõFg~V2003ÅKJ¦] ¶Od BGPlants Ì@-,@
"

�³ë: (YList) (http://bean.bio.chiba-u.jp/bgplants/ylist_main.html)oV&' (KL�
�hlÙ¼3=É]}³) K¯x�Ø�MÚOPQR¯PC¢'()CWOQ,@Z{7

È�/@Z�C�N]ÊOjR�Z]?ÈZOPQRS�C�<;¢<:eoVg K

R�!Ô"ZOPVEngler (k 12M)�do CronquistC�~Ô~C��K,-M()�

:´CõF01[P�OPQRS2007Å�÷���K�QPVÌ�<1üo 27282Q (�
CüRo¦?C PC �C YList Cg�<;Cüef�V�C�<;K,-�Sj YList
'�]$WOPQ�PQRdnV� g~PQR'�CüRZoTU/��PQRS�

$vÖ)V[jÄ]Ì�<1ü (¦?qWOQZMÄR,@)o 16486 QefRS�C[jÄ]
Ì�<1üC§·V̄ x()o11379QVMÚ()o1432QefR (ú�oVW()�V
Ì@qfRq&'K�O�Q)S�CØ§��<;¢<:qXYg~R�ZC���ûÇ

oV�~KØ�P&'C()�Z�CD_ÁZ]��È�%.� [\jR�ZqÌ1

K�RZQ§�ZefRS 
 
� stK()@]NÞRDKoD]KfdR�Zq�QqVD]o^^)C�×ZOP

�Mg~PÜÝq_^Z,Æ*iC�ÈKØ�PÜ{�~Z�RS�Ä¿Vy`Ç÷	 
(Q) �&'Cix()�(1982-1992)ea¦g~PQR 7775QC&'�()C,@C§

·VYListe[jÄ]Z	�g~PQR[Co 5803Q (6 75%)eV¯�C 1/4C()@q
ÙåK��PQRSÙåCo�oV�°�Cb°-YCÙå�ÔC	KV×@k6'°

³]Ä�Qo�[fRS�§OdÙåK¤QVO¿O¿��*+ÖC,@CÙåqr8

Z��V¦?[�CQM^�]67Odq (J. Jpn. Bot. 80: 323-333 (2005).)V��.
cÄ]r8ZjR@qfRS�dV2001Å�¾[dÅ 7—14 �¡^&'�()C��q

0êg~P�P��V&'C()o��*+,ÈD_Ce.qfR�Z]�OPQRS 
 
� &'C	ËCx°.je[()fCQgq�heQRqV�~ Cihea¦g~P

QR,@Z&'e�¦OPQR,@KoO¿O¿����siqjn ~RSYListeoV
	Ë.jK�QPa¦g~PQR,@[vsø]Ê%C'eakOP��V�lC()

�C{mqnoKe�RØ§K��PQRS 
 
 
 
 
 
 
 



 19

 
&'()*+,�¿À-/-23 
¢bP�� �&'�I>()K�YR'ÈÁÎ.jC��.o,È�8ø�




�Î�ö
fg��hij'���

=>?@ABC@�DBE@@�

�
� &'��eo'ÈÁÎ�¼C>�KI>�qE&Zp�*NOPQRSstK�C

(x�Kx�CÁÕ]¶^()]FI>()GZqheQRS&'K�YRI>()

C*NoÚz	q>�¢ZKp�OPQR�Zq�¥Cs^efRS�§Od*Nî

;<"oG�C� �ÜûKI>()CrUz	q&'��K�¤OÚ�C�Û�È

Kú�Px©d[CefRZMÄ ~PQRSO�O�§Od#$]súYR%to

º�MÚ�dQ^¯ÔCØ§KOP*NjRØ§K��dC�[ØM*��PQ�QS

��e3?oÚ�CØ§�().o,È�3Ç]w �KjRdnKÚ*}î<ò<

]¦QP��.o,È�X.]�~�e�nP�dS'23eo�~ CX.]�O

P%ÄP�d'ÈÁÎ.jz	C��.o,È��8øK^QP��OdQS 
� &'�I>()o6 500 �qJPg~PQRS�CÁ� 9+� DNAC.oÈÙ

/]X.jR�]U�jRdnK:ë�<Ó"�]ö�d
Fujii et al. 1996; Senni 
et al. 2005�S6 60 �]X.OdÁ� ÚíîÈ�MC���öqÊ�g~d�$C

l�]ÁÕK�~�eX.]�nP�d
�GH!RQîÚ_-�µë�Ú7ó�R

%ÚÕë�"
2�Ú7{î;óG�H8Ú_-!RQî�
Fujii et al. 1995, 1997, 
1999, Fujii and Senni 2006�S®�K�QPÚ*Nj]e�R�YuvjRØ§K�

"��"�OÚ9+� DNACw�<1=jCx,y�IJ]¦QPz	ÝÌ¢ªC

��X.]ö�dS�C)@Ú�GH!RQîeo÷>��Ú_-�µë�ZÕë�

"
2�eoy'>��Ú	y�oz{>°
����Cz	q���Ö]nFjR

�Zqw �Z��d
'ÈÁÎ��Zq|�S�CØ§K�KØ�PTUC+Qq

fRqÚjÞPK�QP'ÈÁÎ��q��jRZQ§X�î;<"qjn ~dS 
� ��ÈK/�R�e% ~dX�OdÛÜ�� oÚ} �C�È�X�
¢"

´q�¸OdefÃ§�Zq¼�g~RS3?oÚ9mw �Z��dX�î;<"

C8qZOP'ÈÁÎ.jC>�CnF��Ø�G�C��Ù�q��M�¸Od

Ceo�Q�ZMÄPQRS'ÈÁÎ>�oÚ�ûÀ�� (6 300 �Åã) �¾K
2000~�'CjI]¶^Ø§K��d�Zq.�È�IJ� w �Z��PQR


�?�ÇÒ 2001�S6 200 �Åã� ¶��d¡gÜ{C��Ù�KØ�ÚI>

()CrUz	q&'��K�¤OÚIQjI]¶^Ø§K��d'ÈÁÎ>�.j

K��úg~dCeo�Q�Ã§�S�GH!RQî°_-�µë�e��ÝC*�

Å{]®�OdZ�ÃÚº�M%_[�P[6 50 �ÅãKo�~PQd�Zq�g

~dS[O'5Od#$qWOQZjR� ¿Ú�C)@o'ÈÁÎ��Cz	qÚ

*â¡ûZQ�d*ÊC
¢"´eo�MØ�ÆQÜ{C� ûK&'��K�¤

Od�Z]��OPQRS 
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L-1� � � � xyxz]jR{|ï	G+C*}*+

�cd*
fg�� hij'��klm
ng�� o� ()�äYp
qrDs

t�u'vw
fg�� hij'��

Ryo Ootsuki, Wataru Shinohara, Takeshi Suzuki, Noriaki Murakami 

� �~�eR!��C{|ï	G
Cyrotomium fortunei�on²�  4 Ù�
{

|ï	GÚ{î{|ï	GÚ7{�{|ï	GÚ
�{|ï	G�Z*+g~

PQd
�$V{|ï	G+Zq|�Ù{|ï	G+oÄ��CxyxzC	q

Þ ~Vn²ÈKÁÝÈ�[C[�MVn²C	C�*+qw¬K��ef�

dÙ{|ï	G+C¼²]��jRdnKo�yCn²IJC	� ¡V�C

ÛÜÈ�ÖøCIJ]¼¦jR�Zq��OQZMÄdÙ

� ��e 05 Å,06 ÅKqrDöÑeazg~d{|ï	G+ 277 °�K^Q

P 5 �ð�
PGM,TPI,HK,6PG,LAP�]¦Qd��µ
��öX.Z rbcL ÛÜ

}Cx,y�X.]ö�dÙ�C)@V{|ï	G+KÛÜÈK��g~§R A
�  FC 6;
�q�jg~dÙ

� �dV06ÅK�ÙD��>Çe[ 51�"�ªC{|ï	G+K^QPvÖC

X.]ö�dÙ�OPöÑC«Ã<ª1Z¯MX�C A,B,F C 3 ;
�C�

�]�jOdÙ

� 'D_C)@�yC�Ù�C*+Zor¡O[{cO�Q 6 ;
�CÙ/q

fR�Zq*��dÙ�dVöÑZ��>Çev©ë�<"q%^��d�

Z� Vxyxzef�P[ë�<"v)o@¶g~V*N]L8R�ZqÚ

*KÌ1efR�Zq�g~dÙ9�Vx²È�¥]�OjR�ZeØ�{|

ï	G+C¼²C��qÌ1K�RÙ

öÑz	 

��>Çz	 
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ab~� � &'�
���!�()CÛ���Z����C+����

�

»'Ää�����
����x)���x)�,��

Misuzu Nagamoto�,� Lin Su-Juan 


���!�()�ª�¨'°¯�´«§��+�¯«£oÚ&'KyÛ�0kg~Ú&'ÁC

>�KLM*NOÚw¬K�MC¯êÕ�]nFjR�ZqÞ ~PQRS�

ÄKÚ�~ C�ª<�C*+oÚn²ÈK�ÖefR�ZZÚÁÝöq�Q

o�e�OQZg~PQRS'D_eoÚ~\\TÅCKL��e
���CÕ�

]õR®���C��K^QPÚ�^C�ð
ªç¤Úªç³Úµã�cÚa¢ª�K�YR

����4]¦Qd�ð�ö*.KØ�Ú
���C�~ C�ª<��eC

,'�ZÕ�Cv�K��efR�Z]67OdS�~K��í�Ú��	Ë

eØ��MC,'�
Û��y�Ú���l��Z�~ CÕ�]azOÚn

²¨�Z�ð�ö*.]ö�dZ�ÃÚ,'��v�ÛÙ�ZÕ��Ûö
;


��CÛÜ}öqw �Z��dS�

jKÚ���eK÷zOÚ�ð�ö*.]ö�d
���C,'��v�6y

vv°�KØR�<;Cz�]öQÚ{sÛÜ}C���Ø��ö*.]ö�

dS�~ C�<;][ZKÚ&'�
���CÛ����
�:ò
���

ª�¨'°¯�´«§��#�*Å�¨¨�°�b¬¥¨¥´§��Ú:ªQ
��ª£�#�*Å�¨¨�°�b¬¥¨¥´§��

e¥Å£��¥Å¡� ¥¨Ú24µ
���ª£��¡¥ °�Ú8"Ä
���ª£��¯��¥°§��Ú�

ò�
���ª£�Å¯Å�°�b¬¥¨¥´§���C���;
�]��OÚÛÜ}öKØ

RÛ���Z���l�
�
�:ò
���ª£�¨� ¡�#Å� °�Ú
���ª£�

¬�¨'*¨¬«¥Å§��Ú
��ï1F�ª£�¯¥¡¥%¥ §��Ú�
më
���ª£�

¬°§¦�b�¥ã� ���Ú!��
���ª£�°«��§Å¥�ÚG{8!
���ª£�

�e¥¯�b¬¥¨¥´§�Ú
�!�
��ª£��e¥¯�b¬¥¨¥´§��e¥Å£�´�Å¥� °��C+

���]��Ú&'�����q�~ Û���KØRÕ�A�efR�Zq

¥M��g~R)@]�dS�CdnÚ&'�����o/Þ�ü�efRÌ

1øq
nPIQS�dÚ&'�Û����eÊ�g~�QGÞCÛÜ}ö]

[^P���qf�Ú'D_e:K¤~R�Zqe����d&'�Û���


´��2
���ª£��«�§Å¥�Úò�ë�
���ª£���´«Å�´«¨¥�'°��K�Q

PÚ�ð�ö*.KØRÛÜ}öC��]jRr8qfR�Ã§S�

 
 
 
 



 22

L-3 «Ã�Ä"� Disporum luzoniense (LÇE��) C*+,ÈÉÊà

�� ��}� (���������Ú�t�º»¼½()¾)�Domingo A. Madulid 
(Philippine National Museum)�Ching-I Peng (Á]D_�)Ú¸� ¹ (�t�º»¼½(

)¾Ú���������)�¿À3 ÁÂ (�t�º»¼½()¾Ú�����

�����

Yukiko Saito, Domingo A. Madulid, Ching-I Peng, Tsukasa Iwashina, Goro Kokubugata 

Merrill (1910) oÚ«Ã�Ä"Cªï"�eazg~d,Äj'][ZK Disporum luzoniense

]0êOdS�C�ÚJessop (1979) oÚDisporum luzoniense ZOP0êg~d()] Disporopsis

�Z���§Þ��Z]��OÚDisporopsis fusco-pictaZOdS�C*+,È���QoÚKumar 

& Brandham (1980)ÚHara (1988)ÚLiang & Tamura (2000) KØ�P±¶g~Ú×Ø�,È%.� 

[±¶g~PQR (Kumar & Brandham, 1980)Ss3Ú9K}�~R«�µ�
1F*C*.K�

QPoÚ�$��2mE��()C�8F*K^QPCJP (Williams et al. 1993) qfRqÚ«

Ã�Ä"�C Disporum luzonienseZ���¸~d°�Z Disporopsis �()C9K}�~R«�

µ�
1F*CJPo�QS

'D_eo Disporum luzonienseC,Ä�. («Ã�Ä"Úªï"�ÚBenguet) úÊeazg

~ÚMerrill (1910) KØ� Disporum luzoniense Z���¸~d°� (�$ÚBenguet �)Úrs�

Disporopsis fusco-pictaÚrs� Disporum kawakamiiK�QPÚ�În²nÞÚ×Ø�üCíîÚ

9K}�~R�8«�µ�
1F*C HPLCî;<"Cíî]öQÚDisporum luzonienseC*+

,ÈÉÊà]ö�dS

\�C�În²nÞK�QPÚrs� Disporopsis fusco-picta Z Benguet �o\�C°°'

ÎC�üC9�K 1°¡^\]^YRCK{OÚrs� Disporum kawakamii o\�CUðK 1

ø3 °C\]^YPQdS�dÚ.$C�În²K�QPÚrs� Disporopsis fusco-picta Z

Benguet �oßM�§.$�ef�dCK{OÚDisporum kawakamii oÖÅxC.$�Cj��

K��³´qnFg~PQdS

�0\ÁûC×Ø�üeoÚrs� Disporopsis fusco-pictaZ Benguet �C×Ø�üo 2n = 40Ú

rs� Disporum kawakamiio 2n = 16ef�dS�~ oG�CJP (Kumar & Brandham, 1980; 

Darlington & Wylie, 1955; Chang & Hsu, 1974; Tamura, 1992) ZsiOdS

9K}�~R«�µ�
1F*C HPLCî;<"]íîOd)@ÚDisporum kawakamiieo

G�KJPg~d2mE��()KNöÈ�«�µ"efRª	R�"Z�Ä�Ó"(Williams 

et al., 1993) qÊ�g~dSs3ÚBenguet �C«�µ�
1y��Cî;<"ors�

Disporopsis fusco-pictaZ
nP+^O��Úª	R�"Z�Ä�Ó"oÊ�g~���dS

'D_K�YR�În²nÞÚ×Ø�üÚ9K}�~R«�µ�
1F*Cíî)@� Ú

Benguet �] Disporopsis �ZOP���§*+,È%Xq±¶g~dS
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L-04�      &'�	"8"!Ô%���Õ	"8"!Ô%ÖC 
×Ø�ÙÚZÛÜÈÙ/ 

 
� � Ëu ÌÍ���Î-�Ï vÐ�ÑÒ Ó
�����o�()¾� 

� � Kazuyuki Sasamura, Tetsuo Ohi-Toma, Jin Murata 
 
� 	"8"!Ô%�
Arisaema�K^QPoÚn²,�0\,���,C¨E� �MC

D_q�g~P�dqÚ�°�ÝC����o�w�ef�d
Renner et al., 2004�S�
�eÚ &o	"8"!Ô%�� uvÈK�"��"�]¼óOÚ9+�DNA
trnL-trnF, 
psbB-psbH, rpl20-rps12�]¦Qd*}��,ÈX.]�nÚØ�Ë0�����]®�

Od
Murata et al., 2005 IBC�S�C)@Ú&'�CZhÔC�]}³î�!���q

���ÖefR�ZÚ�CÁe[��Õ	"8"!Ô%]}³�ÖqÚî�!���ÔZ

ÛÜÈK*ÚOPQR�Zqw �Z��dS�C��Õ	"8"!Ô%]}³�ÖoÚ

Murata
1986�CFLÇC��Õ	"8"!Ô%GK�ÖjR[CeÚ�yC¡Ä3
Ô

£, 1981�Zo/�RS�~]�d���Õ	"8"!Ô%Ö
�$��ÕÖ�ZOPÉ�

ÇjRS 
� ��ÕÖoÚ&'á�C 3 *+Ö� Fg~P��Ú�În²C*ÚK>ÄÚ�üø


x = 13; 2 ��, 3 ��, 4 ��, 5 ���C��qÞ ~PQdú��Õ	"8"!Ô%
A. 
ovale var. sadoense ; �$��Õ, 2 ~ 5 ���Ú�!%	"8"!Ô%
var. ovale ; �$�

!%, 4 ���Ú
8��Õ	"8"!Ô%
var. inaense ; �$
8��Õ, 2 ���S�C

Ø§��Z� Ú��ÕÖ�eo×Ø��üÚ]¤§*Úqx©PQRZMÄ ~P�dS 
� 'D_eoÚ��ÕÖ�C*ÚKÚ×Ø��üÌ¢ªCÙÚqÔCØ§K�¸�PQR

C�Ú�dÖ�eoÔCØ§�.oÈ*Úq	 ~RC�]NÞR�Z]?ÈZOPÚÛ

Ü,È±�0\,È�X.]ö�dS��ÕÖC*Nj� uvÈK�"��"�]öQÚ

×Ø�üCuì¨�]¢�ÄÚxC9]¦Qd«�<�
´�´�<4KØ�Ú×Ø��

üø]£�OdS�C)@Ú��ÕÖeoÚ4 ��q*NjCZhÔ]«nR�ZÚ2 �

�z	qôv�»i�¸:Kp�*NjR�ZÚ5 ��z	q&'��¼ÎKfR�Zqw

 �K��d	Ú�~�eKJPq���d 6 ��z	q¼I½?�ÎKfR�Z[w 

�Z��dS�dÚ9+� DNA
trnL-trnF, psbB-psbH, rpl20-rps12�C�öX.KØ�

6 �+CÕ��;
�q��e�Ú��ÕÖC*Nj¯�KLM	 ~RÕ��;
�qf

R	KÚ
8��ÕC	q[^Õ��;
�°Ú��C.jz	eC		 ~RÕ��;
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ZCíîC	eo��Ú�¼�¼©ÈKLM*NjR 4 ��qÚôv�¸:CQ¡~Ú[

OMo¦K��O�Q�[O~�Q 2 ��z	K�yOdC�]£§jR�Zoe��QS
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A�ZÚëïF�ï%Ú«Që:

��!ï%Ú�µFëïF�ï%Ú�%�
:��!ï%Úë�ëïF�ï%]}³ë

Ì<1
B�ZKÛ*OdSëÌ<1
A�K�QP´�
ëïF�Z��7ëïF�

oÛÜÈK��M�~PQdSëÌ<1
B�K�QPoÚ«Që:��!ï%CëÌ
<1Ú�%�
:��!ï%Zë�ëïF�ï%CëÌ<1ÚëïF�ï%CëÌ<1

Z�µFëïF�q*�~dSëïF�ï%Z�%�
:��!ï%Ú«Që:��!

ï%Ko��Ù/qjn ~dS�'C)@� ÚëïF�ï%Ú«Që:��!ï%

ZÚÌ@eq¿~P�d'0CG0êÖ�^oë�ëïF�ï%]CÔ�Ún²ÈK[

ÛÜÈK[lQK/�R�Zq¸��dS��en²C	e��Ì1�ë�ëïF�ï

%]�%�
:��!ï%C;�ZOÚ�C	CG0êÖ
�µFëïF�ï%Ú´�


ëïF�Ú��7ëïF��]1s�ZOP�§�ZZOdS

�

�



 28

ab\W���������������F�ó�7�!�C�����

�

��Þ)
�D������Ë��
��©��IÒ��
�D����

Tomonori Hirao, Atsushi Watanabe, Katsuhiko Takata 

&'Koó�7�!��4ë!"� 3 �
�4ë!"Ú7{î�4ë!"Ú

Õ
�4ë!"�Úó�7�!� 6 �
ó�7�!ÚÕ
ó�ÚRF8�Õ
ó

�Ú7{îó�Ú!î��Ú�!��4ë!"�q*NOPQRS�~�eK

RAPD *.]¦QPÚ��$�K*NjRó�7�!�C*+K�jRD_q

ö¸~PQRqÚ�C����ow �Kg~PQ�QS'D_eoÚ9+�

DNA�Ø�¨ DNAC ITS
Internal Transcribed Spacer�=jÚg K¨ DNA
CÛÜ}=jCx,y�IJ� &'K¯xjRó�7�!� 9 �C����

]w �KOdS 
��X.Koó�7�!��4ë!"� 3 �Zó�7�!� 6 �Úg K�

%´�ª<�ZOP���ò�¢K¯xjR_"ÄG�4ë!"]¦QdS9

+� DNAoÚ:²<�<4=j
trnD-Y, trnL-F, trnL-intron, trnP-W�Cx
,y�]��OdSITS=joÚ18s�Ø� 5.8s rRNA ÛÜ}ÝCwÌÍ=j

efR ITS 1
713bp��Ø� 5.8sZ 26s rRNA ÛÜ}ÝC ITS 2 (344bp) =
jCx,y�]��OdSÛÜ}=jK^QPo:âew �Kg~PQR

Lcyb
lycopene Î-cyclase�ÛÜ}=j][ZKx,y�(1157bp)]��OdS
� ~dx,y�IJo��
�"´]öQÚ��X.]ö�dS 
9+� DNACx,y�][ZK*�64e��X]õFOd)@Ú�4ë!

"�C�4ë!"ZÕ
�4ë!"Ú7{î�4ë!"Z_"ÄG�4ë!"Ú

g Kó�7�!�C 3 ^CëÌ<1K*�OdSITS =jCx,y�],K

Ê¿)�4e��X]õFOd)@Ú®��C�ÝCÙ/o�ÝZíîOP


nP�gMÚó�7�!�Z�4ë!"�o�~Ô~���Ö]nFOdSg

 KÚLcyb ÛÜ}=jCx,y�K^QPX.]ö�d)@Ú12�ö�
´q

Ê�e�Ú�ÝC+Qqw�K�g~dSO�OÚÕ
�4ë!"Cx,y�

o 2^CÕ��;
�KØ�PFg~P��Ú1^CÕ��;
�o�4ë!

"�CÕ��;
�Z+^OÚ2^?CÕ��;
�oó�7�!�CÕ��;


�Z+^OdS�4ë!"�KoY'()eo(��ü�q��OÚÕ
�

4ë!"Z�4ë!"C	q 4 ���efRS'D_C)@Ø�Ú
1��4ë
!"q 2 ��C7{î�4ë!"C�üÚKØ�P*ÚOd�ZqÚ
2�Õ


�4ë!"o�4ë!"�Zó�7�!�ÝC�Ý�ÕKØ�Px©dÌ1ø

q��g~dS 
 



 29

ab \� � 18S��µï<îª�RNA�Z�rbcL�ÛÜ}K,-M*}��X.ZV/

0�K,-M{�71��
Chlorogonium�C*2�
�

�Ò !
���o�x)���Lothar Krienitz,
IGB, Germany��i(�Ç
�

��o�x)��Thomas Pröschold
CCAP, UK��

Takashi Nakada, Lothar Krienitz, Hisayoshi Nozaki & Thomas Pröschold 

{�71��
Chlorogonium�oõÏ��0\øCÐ+e+ÐÑRR��î

��?
Chlorophyceae, Volvocales�K*+g~RS'�oÒÓnC0\ZF*

äÜKlnÞqmÌO�QGZQ§nÞKØ�P�¥-Y ~V20 �e�q}
�~PQRS��V6 �CWÔªqª®�ûÝK®�g~P��V/0�¨
�°*}��X.qö¸~P�dSrbcL
Rubisco ��|EÓ³´� ÛÜ}K

,-M��X.� o���øKßÆq¶d~dqV��È±¶¹qÕMV�

%o¶d~PQ���dS��e'D_eo{�71��C����]ÉÊ%

jRdnV�dK 18S �µï<îª RNA ÛÜ}Cy�]XÖOVrbcL ÛÜ

}Cy�Z)�OP��X.]ö�dS�C)@V{�71��qº�MZ[ 3 
^C1sOd��Ø��R�Zq¥M±¶g~dS{�71��C;
�� 
Chlorogonium euchlorum o«;G�{�71�
C. elongatum�VC. 
capillatum ZXK���Ö]nFOV�C��Öo2Ô��871�


Chlamydomonas perpusilla�ZÅÆÖZ��dS�dVChlorogonium 
fusiforme CÅÆÖo�ò���!
Haematococcus lacustris�eV{�71

��C;
��]}³��ÖZo��ÈK�~PQdSChlorogonium 
neglectum Z Chlorogonium kasakii o1
G�C��ZXK���Ö]n

FOV°o�	C{�71��Zo1sC��efR�Zq¥M±¶g~dS

C. fusiforme oÄÌ�
1C�"�"×q§ÊÚO�Q�Z�ÔKØ�VÄÌ

�
1q 2 ^�'C�"�"×K°�~PQR	C��Zo��g~dS�dV

C. neglectumVC. kasakii �Ø�1
G�C��oÄÌ�
1K2��
1Ø

qÙ¤�¡V�dÚEq 2 �QO 3 >CÛ×� ��PQR�ZKØ�VÄ

Ì�
1C,ÞK2��
1qÙ¤OVÚEq 1 >CÛ×Ø��R{�71�

�C	C��Ö� ��g~dS{�71��K 3 ^Cn²È�^��ÈK/

�RÖqjn ~d�Z� VRR��î��?C¯ê*+��C�sCdn

KoV{�71��C*+o%ujr8qfRS��eoÜ�ÈKjn ~P

�d�@]@¶jRdnKV{�71��];
��]}h����ÖKà�

OPÉ�ÇOV	C 2 ��]1s�ZjR*+]��jRS 



 30

ab  ������¼I½:;�<=>Ö� ��Od7�F?@¼CAÚÚB�

�

4��5���6'�	Ô�©�9��o�.ç±�7��8ç©�9��o�x)±�

Shohei Yukawa, Midori Matsumoto, Takeshi Asakawa 

D_C?È5'D_o, 7�F?
Ïî7�F�±�7�F��C*ÆC@¼]JPO, 
7�F?C*�*�Å{ZÏî7�F�C().oK^QPIJ]>ÄR�Z]?È

ZjR.  
�.Þ5'D_CÏî7�FÚB, 7�F�ÚBo¼I½<=>Ö��.j, :;�2

�<�Ó�"ûCy�>(Takashima et al., 2004)� ��g~d. 
�Ïî7�F�ÚB57�F?C*+o APG ()*+��Ü(2003)K�§. Ïî7�

F�efRZCv�o�oF1. �@-qYÞÚOPQR¨@efR, 2. �@-KX�
>q% ~R, 3. �@-C0\qÝ@ÁefR, 4. }Þ$¹efR, 5. @¼Á]C@A

Bq�Q�ZGC 5EefR. 'D_@¼ÚBC�@-o 4�Õ-ef�, noçöø

»ßwöefR. �~�eC7�F?C*ÆCÚBo:;��Ó�!�"û� C

Hironoia (Takahashi et al., 2002)ef�, :;�2�<�Ó�"û� C7�F?C

ÚBo�µ*ÆZ�R. 'D_CÚBo+^CnÞ]¶^ÚB�°�x�q%Öd 

¡, ��CÌ1øqIQ.   
�7�F�ÚB5v�o�o, F1. Û�e�^C¨]�j¨@efR, 2. �@-C0\
q.u�efR, 3. @¼Á]C@ABq�Q�ZGC 3EefR. 7�F°Õ87�F

K+^O, 7�F�ZC+�q¥M��g~R.  
�7�F?C*�*�Å{5�~�e�Ó�!�"ûC Hironoiaq*ÆC AsteridC
@¼ÚBef�, 7�F?q�CÜ�eK*ÚOd�Z]�j[Cef�d. 9mC6
%KØ�, �~ q2�<�Ó�"û�eà�, g K7�F�ZÏî7�F�qje

K*ÚOPQd�Zq�g~d. 
�Ïî7�F�C*N�,�_+5�yÏî7�F�CÚBokÄ��¾� O�6%

g~P� ¡, Ïî7�F�CA�o¼ÂefRZMÄ ~PQd(Eyde, 1997). O�
O��$�KP:;��  Hironoia °'D_ÚBq��OPQR�Z� , Ïî7�

F�CA�o¼Âeo�M��$�efRZMÄ ~R.  

7�5Ïî7�F�@¼ÚBZ+^jR*+ÖZCnÞCíî Manchester, 1999; Takahashi et al., 2002 �

��� �~�sts~� ��r�}~t~� �z}}� ���~�~� ��}�~�~� �����s��r�� �s�tw} ��~��
� � 6¡¢�b£i � 6¡¢�b£i � 6¡¢�b£i � 6¡¢�b¤i � 6¡¢�b¤i � 6¡¢�b¤i � 6¡¢�b¤i 6¡¢�b£i 6¡¢�b¤i

¥¦ ¥¦C§ ¥¦C§ ¥¦C§ ¥¦C§ ¥¦C§ ¥¦C§ ¥¦C§ ¥¦C§ ¥¦C§
¨©;ª« ¬«�®¯« °±« ²³«�³« ®¯« ¬« ®¯« ´¨ ¬«�¬« ¬«
¨©;µKb¶·¸i�� ¹�º»·¼�½» ¾�¿·¼�¾ À¼·Á À¼·Á ¹¿·¼½ À¿·» ¹¿·» À�»·¼�¿ ¾·¾
¨©;Â� Ã¨ Ã¨ Ä¨ Ã¨ Ã¨ Ã¨ Ä¨ Ã¨ Ã¨
N¨Å;ÆÅÇÈ É ¹�É ¹b�Éi Àb�¹i ¾�º Àb�¼i À�¼b¼�¹i ¼ À�¼b�Éi
N¨Å;ÊËÌÍ ÎÏÐ ÎÏÐ ÎÏÐ ÎÏÐ ÎÏÐ ÎÏÐ ÎÏÐ ÑÒÓ ÑÒÓ
N¨Å;ÔK ÕY�¼¿¿x»¿¿Ö�� ÕY�À»¿x¾¿¿Ö�� ÕY�¼¿¿x¹¿¿Ö�� ÔY�¿�»x»��� ÔY�Àx¹��� ÔY�¿�¾x¼�»��� ÕY�Á»xÀ¿¿Ö�� ÕY�»¿x¼¿¿Ö�� ÕY�¹¿¿xÀ¿¿¿Ö��

�×Ø Ù ÊY ÚXÛÜP ÚXÛÜP ÊY ÊY ÚXÛÜP Ù ÊY
¶ÝÞ ßß®¯ ßß®¯ àáâ�ãá ®¯ ¯ ®¯ àáâ ®¯ ¯



 31

ab ~ &'��K�YR(xCFsGHCXwCdnC.oIJ!:	�CK 
 
��wC*
��.ç`a,D_���u'vw
fg�,�n�hij'���4'EÌ
�

�.ç`a,D_�� 
Akihiro SeoÚNoriaki MurakamiÚTakakazu Yumoto 

&'��oÚ6 8000*+Ö[C()qx�jRx)�ÖøCw¬KIQ.jC�^ef

RS'D_eo�xC()]{8ZOPÚ�C��CÛÜÈÙ/C.oÈ*NÚfRQo

.jz	ÝCÛÜÈ+^��<;¢<:ÚjR�ZeÚØ�Ë0K&'��K�YR(x

Có�ÈÙ�GH°()�¢ZC*NjCÙ�GH]�ájRdnC.oIJ!:	�]

KjR�Z]?ÈZOPQRS 
 
��Ú &q&'��e?KjRÖ&�()oÚQ^ÚÔ�� Ú�dÔCØ§�_+

e&'��Ò¤�P�d[C�C�Ã§�z�dÚ&'��Kx�jR()oÚkô�C

��CÙ�KZ[��PÚÔCØ§K*N]ÙÚg�P�dC�Ã§�z�CØ§�ßÆ

K{OPö¸~PQR*}().o,ÈD_C�MoÚ�CZhÔq�^C()�C	

]{8ZOPX.g~PQRSO�O�~eoÚfR()�K%�g~dÛÜÈ*ÚC.

oÈî;<"q�C���C[C�C�Ú�~Z[��C.j[OMo()CÖ�
m9

X�Úá+X�Ú�9X���Ô�°ÖâKX�OP% ~R[C�C�¸� �QS�

dÚ\�ÚB�ÔC%tK,-QP��C.jK�YR()�CÙÚ]w �KjR�Z

oe�RqÚ��C�C*N,�_+�ÔÚ/�R.jÝC()C^�q�]w �Kj

R�Zow¬K��efRS &o/�R()�ÝenoK�^ã¨ÈKÛÜÈ*ÚC.

oÈî;<"]íîe�RØ§KÚÛÜÈÙ/C.oÈ*N]�<;¢<:ÚOÚGIS ï
«´%ê��ÔKØ�P.D'K7�e�R!:	�CÄY]�nPQRS 

 
&'��KoLiÜ{�¾Ú�MC�´qx¼]@	íYÚ�Î*C¯êoþÝ¼�CÝ

Þ]¥M/YPQRS�d&'KxäjR�)d·oÚx¼K�YR¼�CdnC_óª

â<]uìÈfRQoÝìÈK()Kå�OPQRS()C*NqÙ¸~¿ÚÖêÚ�~

K¤�P�´]}³�)[*NCÙ�ÚfRQox¼Ö¹CÙå]eæ�Mg~do¡e

fRS*}IJZQ§%tK,-Qd(xC.oÈ*NCó�ÈÙ�] GIS ï«´%ê�

�Ô]¦QP.D'K7�R�Zo*+,*i��Cg�é��?ÈK[¥¦qe�RZ

MÄ ~RS 
 
'67eo*}IJ]¦Qd().o,ÈX.]ö§dnK &q 6OPQRÀÁ½

¨C�<;¢<:C��]ö§»�efRS 
 



 32

L-13       NOPK*NjRIB()5Õî�ªQRC��.o�  
�

��LM
n����þÝ�`a��Ú�Ñ4��
n����þÝ�`a��

Mutsumi Ogawa, Hiroaki Setoguchi�

�

NOPo6 500 �ÅCó�]¶^�Zq.Þ,CD_� ��g~PQRÆ{Pe

fRS�()Cá��oüÚ�q�jg~P��Ú�CsÎoNOP�e�Ú]ç8d

Zg~PQRSNOPPëKoIB()C6 6 �q*NjRS��CNOPo�¢Kf

�ÚIB()q¶ëz	� è¤jR�Zo�OQS�~ CIB()oNOPqIZ

ÊQ¹ôKf�dÜ{Kè¤OdÌ1øqf�Ú��K�QPoNOPz	o¶ëz	

ZCÛÜÈ��]é�PQRZMÄ ~RSNOPCIB()Z¶ëz	ZC����

]w �KjRdnÚÕî�ªQR
Calystegia soldanella;�ªQR��]¦QP��

.oCD_]ö�dS&'��C 47z	� azOd 235°�]¦QÚ9+�êën

Cw�<1=j� 6 1229x,Cy�]��OdZ�ÃÚ5°CÕ��;
�q%^

��dS*�6ó³´�<ëKØRÕ��;
�ÝC��� ÚNOPCz	o¶ëz

	Zo/�R1¯C 2 Õ��;
�]¶^�Zqw �Z��dSÕî�ªQRC9+

�êënox,y�ÁCÙ/üqw¬Kº�QdnÚNOPC1¯�Õ��;
�o¶

ëz	Z»ûÝK¸d�PÛÜÈ��qp�g~P�d�Z]�jZMÄ ~RS¶ë

z	K% ~RyÕ��;
�olQKw¬KØM^dy�]¶·ÚIjÝeC.oÈ

��o% ~���dS�ªQR]�ÖZOd��X.C)@� oÚNOPCÛÕ

��;
�ZÊ��Õ��;
�C½Hoe����dS9�g KË0�����]

NÞRdnKÚXt�CIQÛÜî<ò<]¦QdX.qr8efRS 
�

 
 
 
 
 
 
 
 
 
 
 
 
 



 33

L-14            ^+ Aneura �C*+���,ÈD_ 
 
S(�T*
L�����o�x)�,��ÆYUÂ
�9DsÁ]t)���VuWX
L

�����o�x)�,��YÒtM
L�����o�t�¯ê()¼½���>4ZM

[
L�����o�x)�,���4t\
L�����o�x)�,�

Hiroaki Masuzaki, Tatsuwo Furuki, Masaki Shimamura, Hiromi Tsubota, Tomio Yamaguchi & 

Hironori Deguchi 
 
� :$m��71�êÓm�� AneuraoV�k\K*ìjRÀ+ØC9Á;
+eV&'� 

5 �V�µe6 10 �CJPqfRÙ�În²C�ÖøKíOMVÐÑj'� oV*+Cj

Z�Rî�Cn²IJq� ~�Q�Z� V*+,ÈKïðOPQR�q��jRÙ

� 7�êÓm�ï1F Aneura maximao���$�V¼ÂVñÈ�ÔKLM*NOP��V&'

e[�¼.3]¼àZOPLM*NjRZg~RÙ'�o Inoue (1976)KØ�&'eCx�qo
©nPJPg~V�CDV9Á�¡ÎC 1 0\>CÎ*C�qLQZQ§X�C�¥][^ A.
pellioideso'�C!�Ó�Zg~dÙA. maximaoV�~�eVv�C71�êÓm� A. pinguis
ZCË0�n²Cíîoö¸~PQR[CC, A. pellioides C*+,È�QK^QPo�C�Ú

*KÊàg~PQ�QÙ'D_eoV9+� rbcL ÛÜ}Cx,y�K,-QP Aneura �C��

X.]ö§ZZ[KVA. maximaK�OPË0�n²¨�]öQV*+,ÈÉÊà]����dÙ

� ��X.C)@VLÇC Aneura �K}�~R{��m�� LobatiriccardiaZ²ÇC Aneura �

o�~Ô~���eVÅÆ��K��dÙ�C����� VFuruki (1991)q��Od
Lobatiriccardia ]1sOd�ZjnRZQ§*+,È��Qo, òÖefRZMÄ ~d. A. 
maximaoVAneura �CÁeV��ÈK/�R 2^CëÌ<1K�Zn ~dÙA. maximaZg
~Rj']¨�Od)@VNöÈ� A. maximaZíîOPV()�q�ówe<+ØVî�üq

º�QV#�qxØefRZQ§n²È�¥][^j'q%Q�g~dS�~o�^P A. 
pellioides ZOPoXg~P�d[CefR�Z]^�Znd (7 1). '0CÛ^CëÌ<1[
�~Ô~VA. maximaZ A. pellioidesK�ÖjRÙj�¸·V A. pellioidesov�C A. blasioides
Z A. gemmiferaZZ[K 1 ^CëÌ<1]nFOVA. maxima o�CÅÆÖZ��dÙ�dV

Aneura maximaZ A. pellioidesoV&'x�K�YR*Nj[/��VA. maximaq�K©È¼Î
��K*NjRCK{OVA. pellioidesq©ÈØ�¼K*NjR�Zqw �K��dÙ'D_

eVA. pellioidesoVA. maximaZo��g~RV1sOd�efR�Z]��jR.
 
7 1� Aneura pellioidesZ A. maximaCn²íî 


 Aneura pellioides Aneura maxima 

()�� �ów�<+Ø� ów�+Ø�

î�Cü� 5-25/cell (¡Î) 20-70/cell (¡Î, ÁÕÎ)
�©¡Î¶�ÁÕÎ±� 10-25(30)/cell (ÁÕÎ)

#�� xØ� ôõØ�

(ì� 9Á�Ë�ÎC½ÎK�

î%"1ÁZ�R�

	ËÎC½Î� �

(âìZ�R�

 
�



 34

ab X������������.çkleCÕ
��m�ÖC�nF�

�

I`l�a�©�t�()±¶�$Å¦�b£�+§�°'�©·«�®¥¯§Å¥¨�c�°¯�Å'�¤§°§�¶�d"±¶�

�� ¥¨¦�+£�$¥ÅÅ¥Å�©³�%¥�µ¯¥¯�d �eÅ°�¯'±¶�f�gh�©�������iÚ�

Lj!:	�±�

Atsushi Ebihara, Fred. J. Rumsey, Donald R. Farrar, Motomi Ito 

&'�Õ
��m�ÖoÚuÁ�ÚKØ�PnFg~dÕ����efR�

ZqÚ67? C�~�eCD_KØ�Pw �K��PQRS9+�ÛÜ}

]¦Qd*}��X.)@K,-Qd��!�|�C�OQ*+��©&*�«¥Å¥�

¯�¥¨£�~\\T±eoÚÕ
��m�Z�CÊ��oò¥ ¦ *�°´«�¥�°§*¡ £�

ò¥ ¦ *�°´«�¥
Õ
��m��Õ
��m�;��ZOPÉ�Çg~dS'�

oÚ�<�³î©ò¥ ¦ *�°´«�¥�°¬´��°¥±�¼Â©ò£�*�°´«�¥ ¥±��Â©ò£�

Å¥¦�´¥ °¶�ò£�́ �¨¨¥Å�¥¯¥±��«�ò©ò£�¡�¡¥ ¯¥±�Õ�
©ò£�¦¥e¥¨¨���¦°¶�

ò£�´'Å¯�¯«´¥±�Ô�µ®.KLM*NjRSO�O�q Ú®�ÝK��È

���nÞ]%�jCq�OQ�Z°Ú��Ù/C�qLQ�Z�Ô� Úò£�

Å¥¦�´¥ °C/@ZOP���¸~R�ZCfR�[���dS�CØ§�.ç

kleC�Õ�n²Ù/C��� Ú&'e%�g~d[CZvÖC�Õ��

C¼�qÚ&'���C()K[��jRÌ1øqMÄ ~dS�

'D_eoÚ�µ®.� ÷zOdÕ
��m�;�C()]¦QÚ¨ç¥¬²¬

=j]X.Od)@Ú�üC°�K�QPÚ��M/�R�üCx,y�q�

s°��� Ê�g~dS�C)@oÚÕ
��m�;�o.çkle[Õ�

A�C��]�ü}	Ú�Õö�üÚZ»÷�*�]¤�d�èe�Q�nFC

ó�]¶�PQRÌ1ø]��jR[CefRZ�ÄRS�s°�� *�O

d®x,y�]¦QPKOd*}��X� Ú';�C.çkleC�nF

K^QPM�jRS�

 
 
 
 
 
 



 35

 
ab T������p+7{î
ë�m�Z
ë�m�C*NZ`a8q�

�

:(Ó
��o��x)��

µ«�Å¥°¥ã�¶�c£�

� 7{î
ë�m�
��¬«'°´�§��#�¨��°§��Z
ë�m�
�£�#§¨e�#�¨�§��oÚ�

�DeoÚLM*NjRqÚ�C*NÖ¹K+QqfRS&'IJC�W.jKfdR

��DZ�C¿ì.jC`a8qZ2�C*NC+QZC��ø]g��P	dS7{

î
ë�m�o�K�¢C>�.jKÚ
ë�m�oIë¶QC¼.� �¢ÎKø�

PQRS2�C*NÖ¹o/��PQRqÚ(KÊìOPx�.OPQRZ�Ã[fRS

2�Cx�.oØM^PQPÚâ9X�K�QqÚ�·Kox��¡Ú���>½¶Q

Kx�jR�Zq�QS�gQùCÉ'eÚú±CQ��Kx�jRSuû&Ho¥

MÖd �QqÚ�ü'Cº�Q�Kx�jR�Zq�QS�

`a8qZ*NC��ø�

� i�K�YR*N°x²C¨�]íYÚ*NIJ�<;¢<:]õFOdS¢¤&�¢µ

C�<;Z�ýg�PÚ¯*N.EK�YRÚÅ�þ�>Ú²�gCüÚá~Z�~

C¾±�Ú*Ö_W�Ú�Ø��÷CÌ1�6��©·«�Å ¯«%¥�¯¶� WPZ±]¾nÚ`a

8qK{jR*N��]Á�OdS�

� �C¾±�K{jR*N��Kof��Ëq% ~���dqÚ�~��C�8qK

^QPoÚ2�C*N��K�û�Ë/q% ~dS�u*NK�ì���øfR8q

oÚ
ë�m�oÅ�þ�>Ú²�gCüÚ�Ø��÷CÌ1�6��Ú7{î
ë

�m�oÅ�þ�>�YCØ§efRS
ë�m�o7{î
ë�m�Ø�[Ú�þ�

>KØ�¥Mà�g~R OQS\}�C6UÁ²ZI�C��]j'K^QP	RZÚ

7{î
ë�m�oÚ/�Z\}�NCÜûqI�K���MÚ¯s��qÚ
ë�

m�oI�KØ�P/�Z\}�NCÜûqÙ¸RØ§efRS�

�Zn�

�Ù2�C*NoÚ�~C¾±�°_W�KÝÞg~�QSÛÙ7{î
ë�m�C*

NoÚ�¢ÎKøRS�~oÚÅ�þ�>KØ�Pà�g~PQRSI�C'�Z�>

C¼$K{OPoÚ\}�CF�ûÝ]â	jR�ZKØ�PbcOPQRSyÙ
ë

�m�C*NoÚIë¶QC¼.� �¢ÎK±|S�~oÚÅ�þ�>Ú²�gC

üÚ�÷CÌ1�6��KØ�Pà�g~PQRS�Ù�C\}�CF�ûÝC¡~oÚ

²�gCüK{cOPQR�Z]��jRSuÙ
ë�m�Cx�.oÚíîÈú±

CQùKfRS�~oÚÌ1�6��]
�ZjR'ÐÑøC¥gq��OPQRZ

MÄRS 
 



 36

L-17 Õ
m��
p+�C*+,ÈD_ �ÙÕ
m���Ø�Ê��C*}

��X.

��rh(sc��x))*�YÒtM(L�����o�t�¯ê()¼½�)��

4t\(L�����o�x)�,)�?uuX(v>o��¯ê()¾)�w4W
;(xs�t�())

Tomotsugu Arikawa, Hiromi Tsubota, Hironori Deguchi, Naoki Nishimura, Masanobu 
Higuchi

Õ
m��o��� 
.�eLM*NjRV��()CÁe[*[���*+Ö

Cs^efRÙÖ=o°±jRx�nZÕ
m�ö�][^p+ZOPj�g~VC

·K��Õ
m�?K}�~R10�ÔK0*g~dÙ�C�VÕ
m�?C®�K^

QP*+,ÈÉÊàq�n ~P�dqV��CfQ�Q��°�oÕ
m��ZOP

�og~R�¾Kf�dÙ��VÕ
m��o60�'C�V1000�'C�]}³ÙO�

OV�~�eK67g~PQR*}��X.eoVÕ
m��q���K�R�Yeo

�MVÕ
m��C;
��efRÕ
m��¯óq���K� �QÙ

�ÁCn²nÞKØRÕ
m��C�ÇZ*}��X.C)@C�sioV(1) X.
K¦Qd*+ÖC��V(2) X.K¦Qd*}�CIJ�C��V(3) ��C�C§1

CÉÊàCr8�ÔqlqZMÄ ~RÙOdq�PV &oe�R�Y�MC��]

¤:jRZZ[KVX.Kb��*}�]ÊàOV�C*}�]¦QPX.]öQV�

¸�P� ~d)@][ZKn²nÞC%uO]ö§�ZKØ�VÕ
m��C§1]

ÊàOV'�]É�ÇjR�Z]?ÈZOPD_]ö�PQRÙ

9moZMKÕ
m���Ø�Ê��KÉ?OV�~�e*[�<;qµ_OPQ

RrbcLÛÜ}Cx,y�6250 OTU*C�<;©³´KØ�V��X.]ö�dÙ�~

KoV9m�kKX.g~d650 OTUC�<;q}�~PQRÙ9mCX.eoV�

~�eCrbcLÛÜ}]¦Qd*}��X.vÖKVÕ
m�?o���Z�R[CCV

�CÁC�Ý��ÝC��ow�eo�MVÕ
m��[Õ
m���C;�[���

K� ¡VÕ
m��¯�[���Z�RZQ§)@q� ~dqV�$C�K�jQ

M^�C�Þ%[� ~dÙ(1) Õ
m��o���ø]�jqVÕ
m�, RR¢Ó
Õ
m�, ��Õ
m�o%!Rm��Z�ª<�]õRÙ(2) F4�Õ�³�m�Z

RRòâ
´m�]ÄM�³�m��o���ø]�jqVF4�Õ�³�m�o�"

�m��Ø�F4�Õm��ZVRRòâ
´m�o{î´FÏ;m�Z���Z��V

�³�m��ZjRCoòÖe�Q�Zq��g~RÙ

9�oVb��*}�]ÊàOV�MCOTU]}h���CIQ��X]õFOd

'eV�~�eK��g~d*+��ZÉ�m O�¸�Vn²nÞC%uOVÕ
m

��°Õ
m��V��°��C*+ÖK^QPCÉÊà]ö§r8qfRÙ



 37

L-18� � � � � � � Ö�øµªµ³ë:?Cø�/ÈÛÜ}

i(�Ç*
�n��o�x)��Ú�Öø�

Hisayoshi Nozaki 

� þÝ��C��e[f���C��e[fR”�:ZR:”Ú�CA�oÔCØ§�[C�

�dCefÃ§�S�:ZR:C��qe��Qvöy:Cø
v©Ø§�y:}q��

jR�� �:�R:ÒZ�ÚOdZÆM� MÄ ~PQdqÚ�~]ÛÜ}Ì¢ªe

XwOdD_o���dS�CÆÇ]X�w�jÌ1øCfRx)q “�:ZR:Cø][

^Ö�øµªµ³ë:?
µªµ³ë:Ú�ÌR1�8.C+Ð�” ef�dSÊ���0

\øCë�71ï8:ovöy:Cx)eÚî
8:Cø
�:�R:q�wefR� 

��ÈK��:�î
8:e/�Rø]7j�qø�/È MID ÛÜ}KØ�P��g~Ú

î
8:o��:K{OPªøeÚ��:o MID ÛÜ}C��eî
8:KøqÌ�jRS

��PÚë�71ï8:C��:
MID]>M�qøClöef�Úî
8:o MID ÛÜ

}KØ�P��:ö� ÀxOd[CZMÄ ~PQdSO�OV»QfQ��{WÔO

PQR¦�C��eoø6�17q¼$OPQRdnV�dK¯êµ� �ÌR1�8C

�� Pleodorina starrii
Nozaki et al. 2006, J. Phycol.�]öD�DC�lPZ��ÎP� a

�OdS�C�kWÔªoV�:ZR:CøqÛÜÈK��g~P��VR:ª�Yen

oK�}]��nFjRCeb����ef�dS1¯K 6Od MID ÛÜ}C	���


î<]¦QPÚÖ&��QÊàC)@Ú�}nF]��OdR:ª� “OTOKOGI”]�

�Od
Nozaki et al. 2006, Curr. Biol.�S

� “OTOKOGI” oR:�Yq[^ÛÜ}ef�Ú�}nFÜK¥M6�OdS��X.KØ

RZ “OTOKOGI”oë�71ï8:C MID ÛÜ}ZX�CrU][·ÚMID ÛÜ}][^

î
8:Cø� R:q�ÚOdZ)ág~dS�·ÚøClöo�:ef�ÚR:o MID

ÛÜ}][^CeÀxOdøefRZoXg~RS

� “OTOKOGI”oø×Ø�=jCÁKfRZMÄ ~Ú�C6%oÖ�øµªµ³ë:?]

¦QdøC�Úx),ÈD_C|Ì<ë:ª<e[fRS'ÛÜ}]?^KÚÖ�øµª

µ³ë:?CøC®�Ú½¨Cø×Ø�=jqXÖg~Ú�:ZR:CA�qØ���È

KÛÜ}Ì¢ªeXwg~RefÃ§S'23eoÖ�øµªµ³ë:?CøC�Úx)

,ÈD_C�ÁZý�]��jRS



 38

~����eÙ¸R�"m$�C�Ó��)� 

�

?ÒyÞ}e
@��t�¶�6uzs
æç��{��¶�|ÒrC
@����¶�

�?Ò}Ç
n�����

Sachiko Nishida, Shun-ichi Matsumura, Tomohiro Yoshida, Takayoshi Nishida 
 

� �Ó�oÚY'()C9'C�Z�CÝKe�R� !efRS()qõR[Cef�Ú

�CBÁ� ºÁ�eÚÖ&�n²qÞ ~PQRS�ÎK"�°��C�ÓqJPg~

PQR�Z� Ú()Z�ÓCXx !ef�Ú()o"�ø���øC�ÓK��Q°

×��]¸ÄR{¸�KÚ�#°��][d jx)]ñ¤OP[ §$%]/YPQR

ZQ§#$q�Ä ~PQRSO�OÚ�ÎKQRx)°�~KØR¥àK^QPoJP

qº�MÚ�Ó�q'ÖK"�ø���ø�ÓZCXx !efRC�Ú��w �K�

�PQ�QÎ*q�QS�

� 67? o9�eÚ�Ó�Cn²�01K^QPÚë:�F]¦QPD_]�nP�dS�C

)@Úë:�FC�Ó�Ko�üCn²q% ~R�ZÚn²KØ�P�ÎKQR�ÓC�+q

/�R�ZÚ4C²Q�Ó�Ko�#][d jZ�¸~PQR«!�ÓC�Ýq&'ÈK�Q

�Z.]w �KOP�dS�~ CD_� �dK(�'q�PMRCoÚFë:�F��C

�Ó�eoÚ'ÖK"�ø°��øC�Óq�QC�GZQ§ßÆefRS�

� ë:�FC�Ó�o	�C�MC�Ó�Z/��Ú�C¤�4qw¬K²��PQRS�dÚ

ë:�FoÆM� VWqö¸~P��Ú��	 ~R�Ó��C�)�q¯êÁ²]��OP

Q�Q�~[fRSs3Úë:�F��C�Ó�K�jRD_C�MoÚsÜÈ�az°¨�O

�ö¸~P� ¡Úazg~d��°~�KØ�PÚJPg~d�ÓKø�qx©dÌ1ø[)

�e��QS�

� ��e67? oÚë:�F��C()eC�Ó�NO]*	dSNO{8KoÚ:
ò��

�Qî�7�C�"m$� ò�*§Å §���¦�Å¥¯�°°��§��e¥Å£�¥%¥*§ã�]¦QdS�"m$�C�Ó

�oë:�FvÖ+ö�qÚ¤�4qLQS�dÚ&'x�eix�VW23CNOqÌ1ef

RSNOeoÚKLC¯xX�VWXÚ@Æ4CVWXK^QPÚô~]�©P�Ó���C�

)�]¨�OdS�

� �C)@Ú�"m$�C�Ó��ÎC�)�oÚVWX�x�.�~�KØ�P��M/�R

�Zq�jg~dS�OPÚÜû°x�.KØ�PoÚ�"m$�C�Ó�K[Ú�#]¸ÄR

Z�¸~PQR«!�Óqw¬K�M	 ~R�Zq¸��dS67eo�~ C)@],�ÄÚ

9�e�Ó�K^QPJPg~P�d�)�CòÖø°Ú()Z�ÓCXx#$K^QPM�]

öQdQS�
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������*}î<ò<KØ�P��g~R � ��
�³ë+§Ôh���C�<

�³îÒC�¤�

�Æ���I6��
Ä���x��

�
�³ë
���FÕ!1
�oñÂ]ÁÕK�µÁe-YV.+XZOP�O�~P

QRâ9ø\YefRÙÕ!1
�§Ôh��� Erysiphe syringaeo 1834ÅK¼Âea

zg~dj'][ZK0êg~V19 ���K¼Â� �<�³îK�¤OdÙ�<�³î

eoZhÔxø�{
�8ïª«�C	]nFOV�ø�{
	ÌRïª«�efR¾

}/Ò]nFjR�Zo0ef�dÙ1982ÅKV1
GC Brauno&'� N ~dj'

][ZK�
�³ë§Ôh���C�� E. syringae-japonicae ]0êOdÙ1998 ÅKo

1
GV:
:e�
�³ë§Ôh���K��C¾}/ÒnFq�jg~V�~oüÅ

e¯�<�³îK,�OdÙ�C�o BraunKØ� E. syringae-japonicaeZv�g~dS

O�OVE. syringae Z E. syringae-japonicae Cn²ÈË/or¡O[w:eo�MV2�

]vs�ZMÄRD_?[QRÙ'D_eV�µ®.� azOd�
�³ë§Ôh��

j'C rDNA ITS =jCx,y�]X.Od)@Ú�~ Cj'oÛ^C/�R ITS ;


� (1;
�Z2;
�)K*�~dÙ2;
�ÝC ITSx,y�C�vøo 93.9òZ¼MV

��X'e�~P¹ôOdqVn²È���o��ef�dÙ2;
�Cx,y�o
µ

;�F�3xC&'á�� E. katumotoiZ 99.8%�'C�vø]�OdqVn²ÈKo E.

katumotoiZo/��dÙjKV��¢Ú�<�³îÚ�!�Ú&'e 1977-2003ÅCÝK

azg~d�
�³ë�Ú
µ;�F�§Ôh��� 137 j'K^QP PCR-RFLPKØ�

ITS ;
�]��OdS�<�³îeo 1988Å�ãKazg~dÆQj'ojÞP1;


�ef�dÙ1989ÅK%ë�
8e=nP2;
�qÊ�g~V2000Å�¾�JK2;


�qLq�dÙ 2002 Å�¾K�<�³îeazg~dj'ojÞP2;
�ef�dÙ

&'�C 77 j'C§·1;
�o 1983-98ÅKazg~d 3�ªC	eÚú� 74 j'o

1980 Åaz�ª]}njÞP2;
�ef�dÙ��¢�yC 13 j'ojÞP1;
�

ef�dÙ�'C)@� Ú2;
��qÊÅ��$�� �!�]_P�<�³îÒ�

¤OÚ�y�<�³îK*NOPQd1;
��Zô�Ù¸�dÌ1øq��g~dS¾

}/ÒnF��]NÞdZ�ÃV2;
�o¾}/ÒnFq�MV1;
�eo¼Âea

zg~dj']CÔ�¾}/ÒnFoZhÔjn ~���dÙ�'C)@� V�<

�³îeÊÅK��P�
�³ë§Ôh���C¾}/Òq��KnFg~RØ§K��

dlqo2;
��C�¤KØR[CZMÄ ~dÙ9�o*+,È���Q]}nVn

²V*}2�� �
�³ë§Ôh��K�YR2 ITS ;
�C�ÚÈA��ÔK^QP

Êà]�nR»�efRÙ
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$�$!��©·«¨'¬¯Å�°�¦´§Å°�eb¬�  ¥¯¥±�Cy��]¦QP�CE]��nR¼

½]ö�dÙ�$�$!�KoÛ���y�������©,�4�[\±�C���ü�qÞ 

~PQRÙÛ��o5.ø
X�$�e9o°°�nK�RqV���o6.ø
ù.

°½ð�Ô�e�öefRÙy��o��Kx�OPQR�Zq�QÙÛ����os

tÈ��øxz]ö§qVy��o�¬CÕ�K% ~RØ§Kºü*äq�k\eV

g�é��nÁC\}qe�RÙ9mV�~ C\}]x0xW.K�NOdZ�ÃV

�n)KZh�\}q6¤OPy:�Z��dÙ��eÚ�~ Cy:�]¦QP�$

C�y¼½]öQVx©d\}�C×Ø�ü]NOOdÙ� �

� ¼½�5y��ªCy:�]z	WÔ�7�\}�nF
¯y�	y/�KØR��

� ¼½Û5y��ªCy:�]��WÔ�7�\}�nF
¯y/�KØR��

��¼½y5y��ªCy:�
8�9Û��ªCy:�
:�7�\}�nF�

� ¼½�enFg~d\}�oy���©~ �4�W\±�l���©~ �4� Z\±�/üøCl�

��©~ �4�� ûP¶� ûû¶� ûZ��Ô±V¼½Ûex©d\}�oy���©~ �4�́ ¥£ZT¶�́ ¥£W\±�

l���©~ �4� Z\±�/üøCl���©~ �4� ûT¶� ûZ��Ô±�ef�dÙ�~ C¼½

ex©dy��o�#Q7<KØ�PV�dl��Öoy��ª� x©dwºüCy

�ø
Êy�ø[}³�\}� nFg~dy:�KnFg~dy:}C/�KØ�P

x©d[CefÃ§Ù�

� ¼½yeoVÛ��ªCy:�]z	WÔOdW.K±]Ú*K-�V��Ky��

ªCy:�]s¹.;�Þd�V�~ ]��WÔOdÙ��Ody:�Kx©d\}

�o����©~ �4� ~\±�u���©~ �4� X\±�/üøCu���©~ �4� Pû¶� PW±�ef

�dÙ�C§·���oV'0CØ§KOPnFg~dy��ª�yCy�øy:}Z

Û��ªC7üøy:}C/�KØ�Px©d[CefÃ§Ùu��CA�K^QPoV

y��ª� x©dwºüCy�ø
Êy�ø[}³�y:}ZÛ��ª� x©dw

ºüCÛ�øy:}C/�KØR[CZMÄéR]��QÙ�C�ZoÛ��ª[wº

üCÛ�ø\}]x<e��Q��enFOPQRÌ1ø]��OPQRÙ�
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ab~~�����������{|ï	G�x��ø���C���F�

�

6'� ��
�t�()¾�¶�I`l� a
�t�()��

�

��$�C²>�]ÁÕK*NjRR!��{|ï	G�(Cyrtomium)oV�ö�� FRx

��ø���]�M}³SÊÅÚ�øxzöqþ&K%^��P�PoQRqVG�*+,ÈK

ïðOPQR�efRÙ6'
2003�oRÓ{|ï	Ge�üøZxzö
\}/ÁC\}ü

e£�Ì�e,'È 4 ö
��RÓ{|ï	GV�Ó"RÓ{|ï	GVRÓ{|ï	GV8

QH{|ï	G�]%�OV×Ø�¨�Z�y¼½KØ�P 4 ���øxz(4X Sex)[8QH: 
AABB]Z 3 ��xyxzö(3X Apo)[RÓ: AAA]C���F]w �KOdSº»¼½()¾

o{|ï	G�{î{|ï	GÖ�ÔZCÕ�]}ndxªC�Ìë!Ô"[�OPQRqV�

~ C=�Z®�g~R*+Ö]}nVj�e�Rö
·Î 1988�]ÁÕK*.qö¸~dÙ 
� 'D_eoVRÓ{|ï	GV��Õ{|ï	GV{|ï	G���]�{8KÚ¨ PgiC 


"´�"]î<ò<ZOPVSSCP 4KØR���FCX.]öQVsÎo9+� rbcL ÛÜ

}CIJ]>ÄR�Ze�ÕC3¾ø[®�OdÙ�üøC®�Ko��
�Ã<�8�
µ<

[>¦OdÙ*�Od®x,y�]gKKOd��X� Ú®*+ÖC���Fq�$CØ

§K®�g~dS 
 
RÓ{|ï	GÖ
Group-A� 
� ÛÛ���øxzö
2X Sex�[AA]5� F��G
Iëö�ZF�Ó"G
�3ö�ZoÚ,'

ÈKo*}î<ò<KØ�P��Ì1S 
� 3 ��xyxzö(3X Apo)[AAA]?FRÓG5� F��GC���ZGÞC{sÛÜ}]@	

�K¶^��q�üSsÎKF��GCvÞ 3 ��q��jRS 
� 4 ���øxzö(4X Sex)[AABB]?8QH5� RÓ{|ÖCF�Ó"GZÚRÓ{|Ö��

CGÞ�C�ÕKA�OÚ&'¯x�AÈ��Áx�eÚX.Odb°eoÙ/�OSF�Ó"G

q=�eÚ�sA�Z�¸~RS 
 
�C	C{|ï	G� 
� ²Ç{|ï	G(2X Sex / 3X Apo) [EE]5E���C�K�ÖS 

	�Õ{|ï	G
3X Apo�[B9E]5{|ï	GÖ
E����ZGÞC�
B���VF8

QHGCGÞCÊ�KÊ��ZCÕ�A�S 
{î{|ï	G(3X Apo): Ö&����FC��]}³S---F��R
H£�öG[C9E]:  �

�ÕÖ
C����Z{|ï	GÖZCÕ�A�úF�ïHöGFG{8!öG[D9E]:  GÞC�


D����Z{|ï	GÖZCÕ�A�S 
7{�{|ï	G
3X Apo�[C9F]5��ÕÖZGÞC�
F����ZCÕ�A�S 

�{|ï	G
3X Apo�[D9E9G]5{|ï	GÖZ 2^CGÞC�
D, G����CÕ

�A�S 
Gë!{|ï	G
3X Apo�[C9E]5��ÕÖZ{|ï	GÖZCÕ�A�S 

 
 
 
 



 42

 
L-23   !�()C9n��ÛÜ}C��Z6�X.� ��9C���øK�

jRsM�

'l�s*©�9��¾��()�±¶�'�Ð©�9��¯ê�,D_�±¶BÒ

�}©�n����iÚD_�±¶f�gh©�n����iÚD_�±

Koichi Uehara 

� @AB()Vø}()Z!�()CA�VX�rU]dÔRZÆx{�µ"

�CÚB()´���«Ã´"�eg�C¯R�Zq�yRÙ�q´���«

Ã´"ow��9C�]¶�P� ¡V�~Ø��ÚOd!�()Zø}(

)C9qv©A��C�V�°KA�O1sK�ÚOP�dC�o��w �

K��PQ�QÙ'D_o9Cn²nFe�8�#2]¶·V()K�QPB

CÈ�01]¹R KNOX ÛÜ}VLEAFY�vÛÜ}KÉ?OV@AB()C�

9nFC��0C�ÚK^QP�K�9Z�9Cn²��C�� w �K

jRÂ]?ÈZOP!�()� C2ÛÜ}C��Z6�X.]*	dÙ

� KNOX ÛÜ}oV́ %ï��!9C9�Cð~]A�jÛÜ}ZOP��g~V

�K�9C´î´C9Cn²nF��C*}ÛÜ,ÈD_� �9Cn²nF

K�¸RÂqw �K�� KNOX ÛÜ}C�9��CD_q�heQRÙ

� s3V!�
Ï8�8C\�*ä./��ÛÜ}ZOPÞ ~R LEAFY ÛÜ

}o_"1%C�9nFK�¸R�Z� Vø}()Cï�ª()eo9Cn

²��K KNOX �Z LEAFY �ZQ§Û^C/��d��0q��jRÂqw

 �K��dÙ�C�KØ�î��()]ÄM�MCø}()e KNOX �q�

9n²��K�¸jR�Zq¸��PQRÙ

� Ø�l¶È�@AB()K�QPo!�()�9+C
��H�K�QP9

Cn²nFq KNOX �KØ���g~RZQ§JPqfRVO�O�CJPo

��q�9öC�9C	efR�ZVLEAFY �vÛÜ}oNÞ ~PQ�Q�

ZV��g~d KNOX ÛÜ}.]!�
Ï8�8]¦QP01X.OVø}(

)Zv©01]¶^Â]�OdC	efRÂ� V!�()C�9CnF��

] KNOX �K��jR)@Zo�Q�QÙ

� 67? o�9C�Ú]w �KjR�Z]?ÈZOP!�()C!�!

��@�!�
v�C�9Z�9][^�C KNOX ÛÜ}�LEAFY�vÛÜ}

C��Z��ª;
� PCR�in situ Õ
|��
ê<!Ô"KØRÛÜ}6�

X.]*	dÙ�C)@V�9C!�!�Z�9C@�!�e LEAFY�vÛÜ

}6��K�ûCËqjn ~dq KNOX ÛÜ}oËq���dÙ�C�Z�

 !�()eo LEAFY�vÛÜ}KØ���g~PQR�Zqw �Z��dÙ
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hTijkhTilmn�

Lin Su-Juan, Goto Aya and Mizuno Tsubasa�

�

� NOPQR o?A>pqr?@s�r?Aqt?>s>?u�v?>Bp�wxq>y�z{|{y�}@?u~uAust@y�z{�I����������

����9��$`���W�TUV����Z�����-����`��	Z[���:;

�`�Rm����<����;$	���	����

� � �¡¢��`W�TUV�£k;Z[¤¥¦§.¨���(���`Z[.©�£:(

ª«.¬�®:;��¯$	��NOPQR��STUVg[n�°±.²³���STUV

g[n��´�������zH�L��9��$	��:;µ¶�`¤·�`¸¹�ª«µ��:

;µ¨���<³���

� º»�`¼��JKLM�NOP½ o¾�r?Aqt?>s>?ug�¿`up>¾n;ÀÁÂÃÄNOPQ o?A>pqr?@s�

ÅuBÆ@p@ÇÇugH¿ysr¿¾n.ÈÉ�`¤·�`¸¹�Z[�ÊË�°±.�:<³���

� ��ÌÍÎ�

z¾ NOPQ�ª«[;�R¼�	��ÏÐÑNOPQgo¾� r?Aqt?>s>?u� Ò¾CBÇqÓr� Ô>?Õ� Ö@?@Æ@s>?u�

}¾xq>nµJKLg×Ø`ÙÚn�-TÛ$	��:;µÜ�	ÝÞ¼�`ßà¡¢¼��)*

<á��W�TU[ÏÐÑNOPQ�â`ã���STU[ÏÐÑNOPQµJKL×Øä

�Z�TÛ$	��:;µ��³���

H¾ ÏÐÑNOPQgå¿`sr¿nµÀÁÂÃÄNOPQwH¿y�sr¿¾�;æT`çè�¤·�`¸¹�Z[�

��:;µ��³��ÀÁÂÃÄNOPQ;ÊË$�;:é`¤·��êë�ì�$�íîï

à�`ðñZ[�ò�)³	`¸¹�ó«-ô¨õ�����`ÏÐÑNOPQgå¿`sr¿¾n�

ÀÁÂÃÄNOPQ��ö÷$��Rø;$	Þ���<�³���

|¾ JKLM�ÏÐÑNOPQg|¿y� up>yn�ùúûüýµþ�`êëµ���<�<,����

)³	`¤·��NOPQ;íîïà�:;µ¨���<³��NOPQg�¿`up>¾n`ÏÐÑN

OPQg�¿`up>¾n��ÀÁÂÃÄNOPQwH¿y� sr¿¾�µ����	Ñ
�æT$	����`�

4�
���Z[�)�V�h�����ò;TU¦§���	���.²³���
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Takaya Iwasaki, Akihiro Seo, Noriaki Murakami 
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cOPx�OPQRÌ1øqfRS�

�~�e®¯?Èeö¸~P�dNOZQÄ¿Ú(xNOq*[stÈ�[

Cef�dS�CØ§�NOoÚ,'ÈK�
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�
n²��KoÚ�S�]�ü}heQR[CgÄº�� ¡fR�Zq3
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�¹KOdNO�Yeo�V¯ef�Ú�CÛÜÈ�/ø�e}ndNO]ö
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ab~Z������æç�����!Ô%$Ô%HòîC�În²��Ù/�

�

¿À3ÁÂ�©�t�º»¼½()¾±e�ëÒìí�©æ��o�Ié¯ê��

ç�Å��"�ã§*§¡¥¯¥¶�¤¥°¥¯°§¡§���ã�¯¥�

��!Ô%$Ô%Hòî (Heloniopsis kawanoi) o!Ô%$Ô%Hòî�
L

ÇE���C�öC�ÅüefRS'�o?7�eazg~d;
�j'][

ZK�m (1937) KØ�0êg~Ú�~�eKæç��C³M��Úã��ÚK

L'�ÚBc�Ú?7�KC	¯xq�jg~PQRS9mÚ�C§·³M�

�1�.Z?7�2�.C��!Ô%$Ô%HòîC�În²]íîOdS3�.

� azg~d�~Ô~C��!Ô%$Ô%Hòî]>�K�QPvs`ae

VWOÚ®°�C\C^�3Ú\øÊC»gZ�Cí]íîOdSf¸�P�

0\*äÜC×Ø�üCíî[ö�dS

� ³M��eode�C��CxÄd¸°'YC'�ÔKx�OÚ?7�eo

�¶QfQo±qgRù�ÔKx�OPQdS�dÚKL'�ÚBc�eo?

7�ZvÖ�`aKx�OPQdS

� \C^�3K�QPÚ³M���C\o¯'3¾]¾MCK{OÚ?7�

�C\o\�K{OP°°'hnK¾QdS9movs`aeVWg~d°�
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� \øÊC»gZ�Cí
»g/��K�QPÚ³M���o\øÊC»gq
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L-29            &'��µ7�C*+,ÈD_�Ù�

�¼&'�&'IJ¶I>.C�µ7�

����g�÷lm�i!�i���n�

Yuichi KADOTA* 

� ´� !��Ú"�#Ú$ ��%&
�Ï Cirsium togaense Kadota ;ÑÃÄÄ
�Ï

C. domonii Kadota� 2'V.()$�*

� %&
�Ï�ÑPÑ
�Ï��+�,�íî¼��-

1) ./ý� 12–130���2) ./1ýµÙ¼ 3 mm�)�293) 34µ�5�6��

73��4) 89¤�:�µÈý;6ý���

� %&
�Ï�;�L<=>J���Ú#Ú$ ��9��$Ú?#���3@AB<=$

 �$��@A�ÊË�CD�E���*$�$;�L6F���G��³	�<�*HI�

6JM µ<=5KL���:;�)�*

� ÑÃÄÄ
�Ï�ÑPÑ
�Ï��+�,�íî¼��-

1) ./ýµ 10–110���2) 34µÙ89¤�M�NO4��<�

� ÑÃÄÄ
�Ï�%&
�Ï��+�,�íî¼��-

1) ./ýµ 10–11 0���2) 34µÙ89¤�M�NO4��<�3) 34�6�µ

73$4) :�.P9

� ÑÃÄÄ
�Ï���Ú"#Ú$ �QPRBRSTUV<,.W�;(�MX�4Y\�\O

B\��@A�TZ�*��[�\Ú$]^;_$`��$¤La��3bcd���*��

�;�L��e5fgha��$¤Lij5ûkl���'mL��G��³	�<�*

<�HI�nÑÃÄÄgfüno;�üa;üg�p!���µ³	��(�:;�)�*

� %&
�Ï;ÑÃÄÄ
�Ï�qr�KT4�T���34µst�uqµv÷$./�

w¤x�y¤./ý�z{<�$|ï$}ì��2n=4x=68 �~��V���Ú?#�

�@AB\O�TZ�:;�0�J���ÑPÑ
�ÏC. umezawanum Kadota (1998) �

)9�	��*�:�ÑPÑ
�Ï.½�;$	��S
�Ï� Sect. Onotrophe (Cass.) 

DC. �È�'��ÑPÑ
�Ï�� Sect. Littoralicola Kadota .�	�:;.��(

�*
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L-30               Õ�ø;"##CÛÜÈ�Öø 
 
�ÊËÌ 1*�>'ÍÎ} 1�BlÌ{ 1�B�Ï} 1�ÑÒâÒ 2�f�� w 3�Ô£z� 1 


1.ÐÞ{��,� x)�
2.�ÐÞD��{�©";<�
3.��Ós�,���o,� 
Mikio Watanabe, Mariko Yamamoto, Kazuyo Ishihara, Kyoko Ishikawa, Toshihiro 
Kushida,  Akira Itoh, Shunsuke Serizawa 
�

� &'��Kx�jR;"##�()oV�øxz]ö§ H ���Zx��xz]ö§�

ü��qfRS�ü��CÁKoV©
�%;"## �u?u¿uÅBÕ�>ÔÔ@Å@Çu�r��r~r?V�ò7;

"## �¾�zurÖ@vuqBÕ�o�¾CVH�C�<�³îl�C;"##�()qMÚ�ZOPx�O

PQRS�K©
�%;"##C�Î*q�ÕKØ�P�øxz]ö§�y�CÛÜÈ�

ø]��¿heQR
�Ê� z{{�uy~V�ü	 H��H�S�CØ§KV�ÕKØ�P	�C

ÛÜ}]��¿³�¾]¶^x��xz�o¥j�Zq¿~V	C�øxz�CÛÜ}]

��¿³�ZKØ�P�:C�C*Nj]�FOV*N],�OPQM�Zqe�R[C

Z�¸~RS��e[Õ�ø©
�%;"##oV:<î<MÚ�ZOP�y�Cx�.

K�e*N],�OPQR
�Ê� z{{�Å�Sz{{�Å{7¿K�YRÐÞDC |.jeC

Ó�";"##ZÕ�ø©
�%CÛÜÈ�ø� VÕ�oíîÈ¼��ex©Vë�<

"ZOP,q�PQRÌ1øqIQ�Zq®�g~dw�Ê� z{{�u�SO�OVH��I�Ø

� ��ÅKÐÞDC'w�Ø�v(C H.je��µ
��ð�öX.]¦QPÛÜÈ

�ø]ÉNOOd)@V�KÕ�ø©
�%oÛÜÈK�üCî;<"qf�Vë�<"

øqf��IM�Q�Zq��g~dS��eV¥j�ZOPnFg~d®�;"##C

g KË0�ÛÜÈ�ø]w �KjR?ÈeNO]ö�dS 
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°�o��µ
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L-31    æç��K�YR AinsliaeaÊ��ÝC��.o,ÈD_ 
 
ÄÎ´X
ng����þÝ�`a�*V�Ñ4��
ng����þÝ�`a� 
Yuki Mitsui, Hiroaki Setoguchi 
 
� �~�eC��.o,È�D_� Úkô�C��Ù�K¤§I±�C'�

Z$¾KØ�PÚæç��qÁx�¢Z&'��])|¢øCnFZ*§]n

��OÚ()Cè�Zp�]oOd�ZqÚ()C*ÚK���ÝÞ]¸Äd

�Zq¸��PQRS��æç��K�QPLjÚfRQop�ÈK*NO�

ÖÚ]ç8PQRï7$Õ�î�
Ainsliaea�CÊ����úRF8�	
!

Ô%ï%
A. macroclinidioides var. okinawensis�Ú8QHÕ�î
A. oblonga�Ú
�ïHÕ�î
A. faurieana�ÚF³�%Õ�î
A. apiculata�Cz	ÝCÛÜ

�ZÚ�*ÚK�YR.�CÝÞ]w �KjR�Z]?ÈKÚæç��C

6Ûvz	]¦QP��.o,ÈD_]ö�dS¨Z9+�Cw�<1=jC

y�� 6Û�vvx,Cy�]��OÚrsC A. macroclinidioides]�ÖZ

Od*�64KØR��X.]ö�d)@Úæç��KLj*NjRRF8�

	
!Ô%ï%C�æç.jCz	q*[rUÈef�Ú�æç.jCz	Z

Áæç.j�¼C��]}³z	ZCÝK�QPÛÜÈK���*Úq% ~

dS�dÚÁæç�¼C��Cz	ÝKoÛÜÈ�*ÚqZhÔ% ~�Q

�Zq¸��dS�CÊ����oíîÈ�OQÜ{K*ÚOÚn²ÈK��

M/�R�Z� Ú®.jCx�`a$ew¬K¥QUV&q����*Ú]

ç8PQRZMÄ ~RS�dÚ�æçZÁæçCÝCsÝI½qÚó�È

K*[���.oÈ�� ef�d�Zq��g~dS 
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L-32 �Ü`aq()C�*ÚK¸ÄdÝÞøfßà�á��ÓR
%GâK

�YR®�nÞ�ÛÜÈ�öX.� CM�ø

>ÒÍ*
�¼����x×��ØÙ�F
�¼��o�x)��ÚYÛ,
I

Þ�����£uWÇ
IÞ�����hª�
�¼����x×�

Takayuki Yamada, Kosei Kodama, Takehiro Kashiwagi, Masayoshi Sawamura, 
Masayuki Maki 

G�C�MCD_�� V�Üeoá�C()�q��OV�¢Zo/�R�*Ú0

qqM�Zq��g~PQRÙ'D_eoVfßà�á��ÓR
%Gâ(Weigela coraeensis

var. fragrans Ohwi)Z�C=�efRÕ�ó%Gâ(W. coraeensis var. coraeensis Thunb.)C*

ÚK^QPV�În²,ÈX.V\õ*.Vr\st�CX.VÛÜ,ÈX.� � ~

d�<;][ZKÊàjRÙ

Õ�ó%Gâ+C\·»oV'ÈCz	KíÞPfßà�Cz	C3qâM�R�¾q

% ~dÙ�dVfßà��K�QP[V¼ÎCz	KíÞV�ÎCz	eo\·»q�

ûKâM�R�¾q% ~dÙ£�*.]ö§ZV'ÈZfßà�Cz	o\În²'*

ÚOPQR�Zq*��dÙ\õ*.K�QPoV13 �+C\õF*qv�g~V*[�

�KÊ�g~dF*o�ïó"ef�dÙ\õF*C.F�Ø�\õC��K�QPVz

	Ý*Úojn ~���dÙr\st�]NOOd)@V��]ÄMfßà�eoV'

ÈK�QPÕ�ó%GâC�8�r\stefRîªÕ8H2+q���¡V{¸�KV

îªÕ8H2+Ø��öC�Õ8H2+qVÓR
%GâC�8�r\stefR�Zq

£wOdÙÓR
%GâeoV�Õ8H2+C��
�K�¸�P\Îq�öÚOdZ	

 ~RÙ�dV�yVÕ�ó%GâØ�[ÓR
%GâC3q\õq¥QZg~P�dqV

\õF*C.F�Ø�\õC��K�QPVz	Ý*Úqjn ~���d�Z� VÕ

�ó%Gâ+oVr\st�q/�R'ÈZfßà�K�QP\õ]*Úg�R�Z�MV

�ü�Cr\st]��OPQRZ�¸~RÙ

�ð�öVISSRVî
ë��	�
´î<ò<]¦QdX.KØ�VÕ�ó%Gâ+K

�YRÛÜÈ�ÖøoV'ÈCz	eIMVfßà�Cz	e¼Q�¾q% ~dÙg 

KVfßà�]�$jRK^~PVÛÜÈ�ÖøqººjR�¾q% ~dÙÓR
%G

âz	oVfßà�C¼Î� �ÎÒZ*N],�OdZ�KV®�K�QP�¶?lo

KØ�PÛÜÈ�ÖøqººOdZMÄ ~RÙ�dV'ÈZfßà�CÝeÛÜÈ�*

Úqx©PQR�ZV'ÈCz	KíÞVfßà�Cz	Ýeoz	Ý*Úq�heQ�

Q�Z� Vfßà�CÓR
%GâoVÕ�ó%Gâ� *ÚOd�VíîÈâûÝK

*N],�Od[CZMÄ ~RÙ

fßà�Ká��()�Cg �RD_KØ�PV�]Æ¸¡X�K% ~R*ÚGH

ZV�~Ô~C�1¯C*ÚGHC23]w �Ke�RZûue�RÙ
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Toru Tokuoka (Kyoto University) 
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$§°�°¬Å�§��C	�Úa� ���¦¥;�
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� ��eÚ:7Ì�C;�ÝÚ�ÝC����]w �KOÚ�~�e�Ý

C*+K¦Q ~P�dn²nÞC�Ú]w �KjR�Z]?ÈZOPD_

]ö�dS�
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C*�C§·[XC*�q|<G:´�³�RqX\ò�'e±¶g~dS�
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L-34        ��M����i�����m��ò;����R

�e�ã�h����gj$ 
h.¡hT nhMarcia J. Waterway (McGill Univ. 
Canada)� �
Takuji Hoshino, Tomomi Masaki, Marcia J. Waterway 

� QRTÑ�¢l���(Carex)���� 300 V£¤µ¡¢¼�	��`�6�V�µ
¥¦�i�È�ù-Z9`¥$��Ú?���9��$	���Kükenthal(1909)��
��.A§����(Psyllophora = Primocarex), ¨�©¢��(Vignea), À�ª��
��(Vigneastra = Indocarex), ����(Carex = Eucarex)�«����&�µ`��
�R���4�)�«<³	�����`���� Cariceae¬g��¬n��$	�	`
ÍµÍê�®���:;�â�¬;íî¼�����¬�� Carex, Cymophyllus, 
Kobresia, Schoenoxiphium, Uncinia �¯�µ¡¢¼�	�� (Reznicek 1990)�
Kükenthal(1909)�û°BÍê�¤·�6±�	 Schoenoxiphium �� Kobresia`
Uncinia`Carex �²³$�;´µ	���$�$`ù¶�������ò���`��
¬�·��;<�(µ	��µ����¸���:;µ¡¢¼�	��(Starr et al.
1999, Yen et al. 2000, Roalson et al. 2001)�ß³	`������B����.¨�
��(�����`¶O��¹�½-3Z��òµº»;<�������`��M

����i 42� 96V;��¬«�¼V�½Ñ¾¿��¸¹� ITS`ETS 1f.1�	�
���m��ò.²<���M�������À.¨���(�:;.Á�;$��

� ��ÌÍ`��¬�¯��·��;<�`��È�+�«��©Â�ÐµÞ�����

Ãn����½&Ä¿Ä�Îû°�Å���5`4Æµ�9`}ì��µ 2n=12 ;��
�6�ù-_<��ånA§����Îû°�ÃÇ��n¨�©¢��Îû°�Å��e

;�,µW5`qÈ�°É`g4�<��«n����;À�ª����Îû°�Å�

�e;�,µ�5`qÈ�.É���9ÊÉ�¶O��gKobresia, Schoenoxiphium, 
Uncinia)�`A§����;ç�©Â�Ð�¸��Ë��É�<³	��Kükenthal�
G��ÌÍ¼�<�³����`ÏR¨ÂÎÏ���µ KobresiaB Unicinia ;çÐ©Â
�Ð�¸���µ`û°ÑgqÈ�"ÒnµÍê�È��ï�,�ÓD$	��`�R

�û°Ñ�¤·�Ô»���;�Z����

� ½&Ä¿Ä�µ��¬�6��ö÷$�©Â�Ð.¤¥(�:;µ¨���<³��

�1�V.3Z� 400V�½Ñ¾¿���)�4X�¸¹� trnL, trnL-F�ÕÖ�Ð
×[.1���ò�-çè<ÌÍµØ��	��:;��`½&Ä¿Ä����ÂN
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�Cïx.�K¿ìOd�ïHC*Nj�Kà�Ú�ïHZ


�CÁÝÈ�n²]¶^[C
�$ÚÁÝö�q%^��dS�În²C��,È�

íîKØ�Ú�ïHZ
�on²ÈK��e�R�ZÚÁÝöo�ïHZ
�CÁÝÈ

�n²efR�Zq�jg~dS 
� 9+� DNA�öX.� oÚ�ïHZ
�o/�RÕ��;
�]¶^�Zqw 

�Z��dS�dÚ�ïH�ÁÝöïxz	eoÚÁÝöo��ïH�Z�
��C2

3CÕ��;
�]¶�P��Ú�ïHo��ïH�1¯CÕ��;
�C	]¶�P

QdSg KÚ9+� DNA microsatellite Ù/KØ���ïH�Õ��;
�]0*

ÚjRZÚ�ïHZÁÝöCsÎC°�e�~Ô~á�CÕ��;
�qj�g~dS

�~ C�Z� Ú�ïHZ
�CÝe% ~RÁÝöo���öÁC�ÕKØR[C

eo�MÚÊQG�Kx©d�ÕCÝÞ]úOd[CefRÌ1øqfRS��Ú¨

DNA microsatellite ÛÜ}�]¦QdX.]ö��P��Ú�C)@[¢�ÄPÚfß

7�K�YR 2n²�ÝCÛÜ}��K^QPJPjRS 
�
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�

Áøu}
&���o�)x���Î'«}
������=j���

9d}
&���o�)x��

�	
�
��	�		��������
���
������
�
���	����

stÈKV!�+Cy:�oÕÂn]�jqV�9+°îGH�"+VÕ8{:��C

.Áxy:�o£Á]�jS!�()C*}��Zy:�Cn²� V!�()Cy:�

eo£ÁqrUnÞVÕÂnqÀxnÞefR�Zq��g~RS�

ÕÂny:�CÁK[=ûn²q£Á]�j[CqfRS®/!�+C,ÎK¹ôjR

ê"î

ê"î
��eo£ÁÎ	�KnFg~d«ð0\Cq�KØ�PVÕÂnC

Î*q£ÁÎKú>g~RØ§K6UjR�Zqw �Kg~PQR
Î' VG67�S

%�$��[®/!�+CÁeo=ûK*�Od*+Öef�Vy:�¯�Cn²oÕÂ

n]�jqV=ûo£Á]�j�ZqJPg~PQR���
���������� 	�!"�#���$�%SO�

OV£Á� ÕÂnÒC6UGHCË0o�wefRS�

'D_eoV%�$��%�$��K�jRÓ�<òÌ1Ó��&"������	�

'#	����#�()���*
�#�+Z&'�%�$�
&"������	�,	-
���	��-#+�C��Cy:�Cn

²nFGH]V�í7�¨�4ZXÃ�Ê4]¦QPw �KOdS�

&"������	�'#	����#�()��K�QPoV6¤u�C��.0\C:	<$e=x#�]x©

d0\oV�C�*ä]ö¸¡K,ÎKú�OV#�]x©���d0\q�k\K*ä

]n��OP£ÁKF»OdS�C�V£Áy:�	�ÎKÄnC«ð0\qnFg~V

�C«ð0\�yC©��"´]�ZOP¡q6UOdS¡C,�ZvÜKV«ðÎ$3

KoV=ûC£ÁÎK�g~RØ§K�>Îq^M ~dS�dV=ûC£ÁÎ� oy

:�'�C¡��K[�>C0\Ö
äÊ�CnFq��K¨�g~dS�

%�$��y:�C6UGHoV=ûC£Áy:�C	�ÎK«ð0\qnFg~VÕ

ÂÎq^M ~REK�QPê"î
ZX�OPQdSäÊCnFoê"î
Ko% ~

�QnÞef�V´ë�+°sÎC�9+K+^OPQRSxz !]nFjR�>Î�

�KäÊ]^MRCoV.Á� .7Ò��Ody:�qH�F]1¹ÈKö§dnKg

�CØQn²efRZMÄ ~V÷Å�ÚC)@¥�g~dnÞefRZ®Qg~RS�

�'� V!�()Cy:�C£Á� ÕÂnÒCn²�ÚoV£ÁÎK���Î*q

ú>g~R�ZKØ�PA��d�Zq��g~RS�
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ªb [�� �³·µ=j]¦QdÚ�F2Ô%$C�Õ�8K^QPCX.�

�

'Ò;*
ã�����þÝ�¯ê`a��><M
ã������,�¯ê!

:	���hª�
�¼����x×� �
Makoto Toyota/� Tadashi Yamashiro, Masayuki Maki. 

� ôxK*NjR{îÕ³ò�()
!ï��K�YR�Õ�8K^QPÚ�

Èn²nÞK,-Mz	X.�Ø�¨�®¢C³·µ=jCx,y�K,-M*}�

�,ÈX.]ö�dS�

� 9CnÞK^QP�F**.]ö�d)@Ú�Æ>�C�F2Ô%$oÚ{

îÕ³òZÖ]FOdS�C�Z� Ú�Æ>�C�F2Ô%$z	q{îÕ

³òZ�Õ]A�OPQRÌ1øq��g~dqÚ\·»o�F2Ô%$Z{

îÕ³òCnÞ]¶^ÁÝÈ�[Ceo�MÚ\·C»Q�F2Ô%$CnÞ

C	]¶�PQdS�

� {îÕ³ò�X*+ÖCZPë�<"C¨�®¢C³·µ=jK,-M��X.eoÚ

�F2Ô%$Ú{îÕ³òÚ�FR�!Cë�<"]}³ëÌ<1
ëÌ<1

��Z�F2Ô%$Ú;òëî�FR�!Ú{îÕ³òÚ7{î�FR�!C

ë�<"]}³ëÌ<1
ëÌ<1Û�CÛëÌ<1qjn ~dS�F2Ô

%$Z{îÕ³òeo/�R�üCy�qÊ�g~Ú�~ oÚÛ^CëÌ<

1K*�OdS�C�ZoÚ�F2Ô%$qÚ�FR�!°{îÕ³òZ�Õ

OPQR�Z]�OPQRSg KÚ¨³·µ=jK�QPX�ÀxnÞ]íîj

RZÚ�F2Ô%$CÛÜ}Ká�jRØ§�Ú6N�ÚqqQPQRÌ1ø

q��g~dS�dÚ@	���µ;
�]¶^�"�ª[��OÚ�~ C

z	eo�ÕqíîÈ*ÊA��dÌ1ø]��OPQRS�

� �~ C�ZØ�Ú�F2Ô%$Z�FR�!Ú{îÕ³òÝe�Õ�8q

A�PQR�Zq��g~dS�Õ°�K�QPoÚ�F2Ô%$C�8�N

�?efR´�îªÕ8H2CN�î;<"q�F2Ô%$Z{îÕ³òC�

ÕCA��3KÝÞOÚ\·q»QZQ§�F2Ô%$CnÞqUVg~dÌ

1øqMÄ ~RS�

� �

�

�

�

�
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ªb P�����������&'K*NjR>��C*}().o,ÈD_�

�
¸(E¦
n��o�()���=Yn}
n��þ`����wC
.çD���

u'vw
fg��hij'���

Takaya Iwasaki, Kyoko Aoki, Akihiro Seo, Noriaki Murakami 

��Ú&'C>��o¼I½�Î� ©È�eCÜÝ� >.]ÁÕKLM*NOP

QRSO�OÚ9� 6 2 �ÅãC*â¡û*ÇûKoÚ��Ø��>q 7-8 È¼MÚ
>��o�C*N]��Ø�[��M�$�	�g�PQdZMÄ ~PQRSOdq

�PÚ*Ê 1ø2 �ÅCÝK�C*No��MÙÚOd�ZK�RS�CØ§����

*NÙ�CÝÞoÚ>��F�K�YR��CÛÜÈÙ/C�þs�*N
ÛÜ��

ZOP[ú�PQR�Zqûue�RS¼DKÚ|8
Fujii et al. 2002�°F|!
Ohi 
et al. 2003�eoÚ9+� DNACx,y��öK�OPÚQM^�Cw��ÛÜ�

C��qJPg~PQdSO�OÚ�~ CUöD_eoÚ�~Ô~ 1^C�]NÞd

�Yef�Ú	 ~dÛÜ�qÔCH�Úó�È8qKØR[C�qw �eo��

�dS��eÚ'D_eoÚ�üC>��F()�K�YR��C.oÈ�ÛÜ�

]íîOÚ�ÝeX�jRØ§�î;<"]%�j�ZeÚ*â¡û*ÇûK�YR>

��CÌ«�$�
É×.�C¹ô°Ú�C�C*N,�_+]w �KjR�Z]?

ÈZOdS 
'D_eoÚIwasaki et al. (2006) e�����CÛÜÈÙ/qJPg~PQR>�

�F()� 13 �C§·Ú&'��¯jC>��KB��ZOP*NjR 4 �
G�

H8Ú%�7�µë�Ú�R�FÚ�ò!��]Ë0�X.]ö§��ZOPUh�S

�C 4 �K^QPÚ�~Ô~.oÈK�~d�üCz	� �"�ª]azOÚ9+�

DNAw�<1=jCx,y�]X.jR�ZeÚÛÜÈÙ/C.oÈ*Nî;<"]

NÞdS� ~dî;<"]�ÝeíîjR�ZeÚ T²s	Ë.jK�QPÚ3 �

�'eX�OP.já�Õ��;
�qzÁ*NOPQdÚ¢¼D 38�EØ�[¼K
.já�Õ��;
�oZhÔ	 ~���dÚ£©Èøôxø�f7�.jÚÁx

.3�ÎøT²sø¼¢.3C&'IJ.jÚ��.3ZQ§ 3 .jKo�~Ô~1�

��ï"�Õ��;
�q*NOPQdÚZQ�dØ§�QM^�CX�î;<"]%

�j�Zqe�dS��Ú >��K�QP^d`aKx�OPQR�üC()�eX

�Odî;<"q� ~d�Z� Ú�~ C)@oó�È8q]��OPQRZMÄ

 ~RS��eÚ	 ~dX�î;<"K^QP*}().o,ÈM�]*	dS�dÚ

�~ C)@]��OPÚFT²s	ËKú�PQdÌ«�$�� oIëEK¶�P

&'IJ.jKLq�Ú��.3CÔ��Kú�PQdÌ«�$�� [ß�éJK¶

�P�¼fRQoÁÎ.3KLq�dSs3Ú�f7�� ©ÈK�YPC.jeoí

îÈklC��Q�üCÌ«�$�q¡ûÁ[��OP��Ú��� 	Ë.jK*N

,�]Od�ZKØ�P��C*NqnFg~dGZQ§*â¡û�¾C>��C*N

Ù�K^QPC#$]sPdS 
�
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ªb X� �����îG�!ï%�C��ZA�.CB�

�

?>Þõ��(Ò@�
|£���¯ê�,��

Chika Suyama & Kunihiko Ueda 

� îG�!ï%�()où�µK*NjRü'�doÊY()e 10 �6 300 �qÞ ~Ú

n²*+K�QPoMË��dsÖZOP�¸~P�d  (Ehrendorfer 1964a,b, 

Verlaque 1984)ÙO�OÚ'��C*+eoÚ�~Ô~C()�¯�o^��PQRCK{

OP?s�P*ÚOPQR@¼C0Î� (�KøÌ) q*+nÞZOP�<g~P��Ú

0*ÚC�¾qfRÙ�CdnÚ��C*+Ú�K�°�C�*K^QPC�áq�QÙ

Caputo et al. (2004) o*}��X.KØ�'��C��CV�q*	dqÚX.K¦Qd

�üqº�Mø�qf�ddnÚ)@o�yC*+��Z��M/�R����Z��Ú

�K Knautia �q��X'e»¼K�OdÍÎ�¹ôZ��d�Z]ßÆEZOd 

(Caputo et al. 2004)Ù�

� 'D_eoîG�!ï%� 8 � 38 �ZÚ*}��X.� Ê�efR�Zq�y�g~

PQd´���:	â��Úï�8�ÚR78_!� (10 �) ]}nPÚ¨ DNA (ITS) �

Ø�9+� DNA (trnL intron) KØR*}��X.]ö�dÙ &oUöD_e3ÇZg

~PQd�"��"�Cø�]º jZZ[KÚxDx,y��<;¢<:KÏkg~P

QR�<;]Ë0KÉÊàOÚ��P¦Q ~PQdmÛÜ}Z�¸~R�<;]úÄj

R�ZKØ�X.C��]IndÙx,ô�ï�ª]�¤Od*Ð4]¦QPõFOd�

�XeoÚ9míîOd¯PC�"�ªo®�¢ZCëÌ<1KË��ÚîG�!ï%�

o���Z�R�Zq�g~dÙ�dÚîG�!ï%�oÚ�<�³î� �$�*�ð�

�«�ò*�ð��eÚ�CÁeo*[LjK*NjR�ª<�efRqÚ���Z��

dÙ	C�¢ZCëÌ<1[øÌCn²íî],'ZOd�yC*+��Z§|siOdÙ 

� îG�!ï%�CA�.K^QPoÚ*N�üC�g°�C*NÖ¹� Ú�~�e.

ÁIøÁÊ�.jZg~P�dÙï�8�C*}��X.©Bell & Donoghue 2003±eoÚ

´���:	â��Úï�8�ÚR78_!�C®ëÌ<1C,ÎK¹ôOd�ª<�o

¯P�$�.jK*NjR[CefR�Z� ÚîG�!ï%?CA�.o�$�efR

ZOPQRÙ�dÚ'D_C)@îG�!ï%�K*[Ê�ef�d´���:	â��

oÚ��$�����$�C	K*NjRÙO�OÚîG�!ï%�*,ÎCëÌ<1Z

��d Knautia �oñÈ�.ÁI¶ë�?�$�K*NOP��Ú2?o��E<�!�

�¢]�?KpPd*NZ��PQR�Z� ÚîG�!ï%�CA�.�Ø���C*

NjC�sKo�üC#$qMÄ ~RÙ 
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�

Ì³1�<;|³ë
�$ÑêÒ�oÚ�����C�Á°°�ÖÙ�]�

jx)�Öø®¯C�8�,%��Z�RSO�O�yCÑêÒo�øÈ�N

OK,-M�Z°ÚÑêÒCÓÔKfd�PNO{8�°:4q/�R.Ú�

����C°�ÖC�Á°Ù�]w �KjRKoàµqf�dS��e'D

_eoÛvvvÅ6öC¯xM()ÑêÒZv©34]¦QPÚ&'C���

�()C�Á�Ø��vÅÝC°�ÖÙ�]w �KjR�Z]?ÈZOdS�

ÛvvvÅK6ög~dÑêÒoÚ&'¯xC�llu*+ÖCªüZºº

¹�Ô��È�IJ]Û�u�*C�.nD
�$�³!��dKznÚ�µ

e=nP���¹K,-M��È£�]ªUÈKa¦OdÑêÒefRS'N

OeoÚ�vÅãCNOZv©34]¦QPÚuÛ�@CNOSC67C[Z

6��uv*+ÖC����()Cªü�ºº¹]��OdS�

�vÅãZ��Cªü]�³!�dKíîOd)@Ú�Á@¶C�³!�q

�Q
��ò�[CCÚR>Od�³!�
��ò�KíÞPººOd�³!

�
����C3q�MÚ�����¯�e	RZºº�¾qÕÄdS.j��

Od�³!�o¯�³!�Clò]«nÚ�vÅãCªüqº�Q3q��O

°j��dSºº¹o®�Cx�`aKØ�P/��Ú¨.�Ø�±jKx�

jR�o��jR�³!�C2�qIQCK{OPÚ¸�Kx�jR�o��

jR�³!�C2�q¼��dS�

�

�

�
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ªb û������T}�³�òFë��?�+C��ZX�UVø�

�

:±� E
º»�,���Q�� �
º»�,��ãR� Sõ
º»�,��

Takashi Shirouzu, Dai Hirose, Seiji Tokumasu 
�

��ÖÔx)efR�+KZ�PÚxä��ox¼C�efRZvÜKÖÔ

���ef�Ú,Þ
substratum�Zq¿~RSx�PQRx)°�CsÎ]
,ÞZOP¥¦jR�+oÖÔ���ZjRx)ZC¥#��K,-QP3x

�+ÚXx�+Zq¿~RS�~ C�+C,ÞK{jRUVøK^QPoj

eK�MCD_qö¸~P��Ú�+C��°�Ú]�ájRDK�8�8q

efRZj�g~PQRS×x�+K�OP[Ú,ÞC�+Z���CÝKf

RH�C{c��qfR�ZqjeKÞ ~PQRSO�OÚ�C¼²°UV

øK^QPCD_o�he� ¡Ú×x�+C,ÞUVøZ��°�ÚCÝK

ÔCØ§���qfRC�ow �e�QS��eÚ'D_eo�~ CEK

É?OÚ×x�+C,ÞUVøK^QPÊà]ö�dS 
��ZOd�òFë��?�+oÚ�Kl��eØ~ìÚ'YÚ��ª�Ô

CY�],ÞZjRõØ×Ù�CsÖefRS�yC*+,È�D_oÚ�C

�ÖKo�9XÚL9X�~Ô~KUVø]¶^ZMÄ ~R�q��jRZ

OPQRSO�OÚ�~�eCD_oX�°azÜûqà ~PQPÚã¨È

�V�]ö§KoIJ��efRS 
3?o�òFë��?�+¯�C��*+]D_OPQRqÚ�Cs`ZO

P°&C�CX�K{jRUVøZ�C��C��]M�jR?Èe�$CN

O]ö�dSj�¸·Ú'?�+C}¼�NO]�9X�Úâ9L9X�Ú¬

+L9X�C� 12¬�e�ûÈKöQÚ6%Od}¼�],ÞefRØ~ì°

�¢ZazOdS�CDÚ,ÞK�OPX�Úu�ÚX-C�xÚ�C*X½

¨�Ô]0kOdSazOd}¼�o¼½�KPË0��/Ú¨�]öQv�

OdS� ~d�C�.F]NO.ÝÚX�ÝeíîOÚ�dÚ,ÞCu�°

*XH�ZC��K^QPX.]*	dS 
X.C)@Ú'?�+C}¼�6xK�OP 1��9X�doL9XKUVø

]�jR�Öq��jR�ZÚ2�,ÞCu�°*XH�Z��fR�q��j

R�Zqw �Z��dS�OPÚ1�o�K()ZCX�ÚC)@]Ú2�o
��$CÌ¢ªC����]��OPQRÌ1øq��g~dS 
�

�

�
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ªb Z����W9øîG+ZXxjR�x���¢ÓÕ8
�2Cx).o,�

�

L��
º»��x×`a���ãRSõ
º»��x×`a��

Dai Hirose, Seiji Tokumasu 

*}x),È:4o�MC�()�K�YRx).o,ÈD_C�ý][

d OV/x)efRÍ�+Cx).o,ÈD_K[�d�Ì1ø]�ÛOdÙ

O�OV�()e'@K�YRx).o,ÈIJqµ_g~Rs3V�~ Z

�ìK��jRÍ�+K�OPoÜÔD_qö¸~PQ�QÙ��e'D_e

ojeKx).o,ÈD_qö¸~PQR()�ZXxjR���]��ZO

dD_]öQ()e� ~PQRIJZCíîÊà]*	dÙ'D_e��Z

OPUVOd�x���ol�x²�]FjR�MCY'()C��e�x

��Zq¿~RXx�]nFjRÍ�+Csx²ÖefRÙ�~�eK3? 

o'@C>.Kx�jRm�%îG (Pinus parviflora) °Õ
îG (P. pumila)
�ÔW9îG+ZXxjR�x���Cx²,ÈD_]�nP��V����

eª«jR�x���Cs�efR¢ÓÕ8
�2 (Suillus pictus) C���/

ø°�C�zµF�ÔCx²È�ø]w �KOP�dÙ'D_eoV'�C

.oÈ*NZÛÜÈÙ/C*Nî;<"]w �KOV*NFsGH]M�j

R�Z]?ÈZOdÙ

� m�%îG±�Õ
îGC¯x.� '@C¯j]uve�RØ§K 40 .j

]UVOV2004Å±� 2005ÅK¢ÓÕ8
�2C��Ýo}¼�C*NNO]

ö�dÙ*Nq�je�VÚ*�*�üq�®e�dz	K�OPVHirose and 
Tokumasu (2007)e 6g~dî
ë��	�
´î<ò<]¦QÛÜÈÙ/]

V�OV�C*Nî;<"]w �KOdÙ

� ¼I½� ©ÈK¸dR 39 .jz	e}¼�Ýo��C*N]�jjR�Z

qe�V'�o��C*NjR.jK¯BCÈK*NOPQRZMÄ ~dÙ

Ú*�*�ü]�®e�d 27 .jz	
Õ
îG514z	, m�%îG513z
	�K�OPÛÜÈÙ/C*Nî;<"]w �KOdÙCavalli-Sforza CÛÜ

È÷� DAKØ�ÛÜÈ+���]NÞd)@VÕ
îGz	eoÁÎ.jVm

�%îGz	eom�%îGCÙ�CF;m�% (P. parviflora var. pentaphylla)
]��ZjR�¼�¼eÛÜÈ+^�qIQ�¾q	 ~dÙ�d, Õ
îGz

	eoVz	�C{sÛÜ}C�Öø]7j
�efR Allelic RichnessZ.o

È¹ô
D��ZCÝK�û�ÞC����q% ~dÙ�~ C)@ZUö

D_C)@K,-�'�C'@K�YR.oÈ*NCFsK�jRM�]ö�

dZ�ÃV��C*Nî;<"o��C�¡û�¾C*NÙ�Z'�C�zµ

FC23K¥MÝÞg~PFsOPQR�Zq��g~dÙ
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VuWX��YxZ��4t\� � ©L����o�x)±�
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ªb~\�������Ö�øµªµ³ë:?Eudorina unicocca�Ø�+^�K�jR

*+,ÈD_

>Òâ](���o�x))��t.ÌÍ(�@��o�x))�i(�Ç(���o�x))Ú
Toshihiro K.  YamadaÚKazuyuki MiyajiÚHisayoshi Nozaki 
�

Eudorina �o VolvoxÚPleodorina �ÔZZ[K(ÐCy:}q*ÚOd/öy:�¬xzC�

øxz]���§�Z]�¥ZOPQRSs3YamagishiellaoNozaki and Kuroiwa (1992)KØ�

PHsg~d�eÚYamagishiella unicocca��]}³S'�oÚÖÔn²oEudorinaZ+^jR

qvöy:C�øxze/��(Nozaki and Kuroiwa 1992)Ú*}�<;KØ�P[2�o��g

~R(Nozakiet al. 1997)S�K Eudorina unicoccaoÄÌ�
1]�°¶�P��ÚÖÔn²eo

Y. unicoccaZC��qe��QSGoldstein (1964)qE. unicoccaZOPv�OdxøÈK�ã\

}]nFjR�øxzq�wCªqfRqÚ�~ o*}�<;[�MÚYamagishiella efRÌ

1ø[MÄ ~RSO�OÚ�~ Cªo®�g~P� ¡Ú�Ì¢ªCv�]Ê%jR�Zq

e��QS��PÚÖÔn²eE. unicocca�doY. unicoccaZv�g~Rx)ÖCØ�w��n

²Èj�Z¯ê��Ì¢ªC*+��C�sCdnKo�d�ªÚ�Ø�*}��X.)@K,

-Qd�d���nÞC�Oqr8efRS

*ÊÚöD�DC�lP�Ø���ÎPØ�*��WÔOdª� ÚÖÔn²eo E. unicocca

�doY. unicoccaZv�e�R[Cq� ~dS'D_eo�~ CªCË0�íîn²¨�Z

*}��X.K,-QP*+,ÈD_]ö�dSöD�D�CªCÖ�omÌßwneÚ32 °�

do 16°C.»ÛÏ�öC0\q�\Á,ÞCÁKÁKC�ZOPy�OPQRS0\7�K

�üC÷	\][^S9+�o���äÁeÚ�ÎK���ÄÌ�
1],'ÈK�°[^S�2

Ì"|ª<e×ØjRZÖ�C0\ÝKå���qw�Z�RS�øxzq¨�g~¡ÚxøÈ

K�ã\}]nFOdS

'Ðo9+�K���ÄÌ�
1]�°[^EeÚY. unicocca�doE. unicoccaZv�g~R

qÚ�øxzq�wCdnn²Èv�qe����dS��PÚrbcLÛÜ}]¦Qd*}��X.

]¼óOd)@ÚGoldstein(1964)C¦Qd E. unicoccayªZZ[K���Ö]nFOdCeÚE.

unicoccaZOPv�OdSg KE. unicoccaC�ÎeÚÖ�Cå���C�xZsijRÛ^

C��q�g~dS�dÚ¨�<1 ITS=jy�CX.[2?C��È1sø]±¶OdSvÖC

å���oPleodorinae[�Ì¢ªC��,ÄZ��PQR
Nozaki et al. 1989, 2006�S��

PE. unicoccaCÛ^C��o�~Ô~��ZjÞ�efRZ)ág~dS�dÚ�MCª]íî

n²,ÈKNOOd)@Ú0\C÷	\CüZ*Nq Eudorina Z Yamagishiella C��,ÄK�

R�Zq�g~dS

æ�¦ih5Goldstein, 1964, J. Protozool., 11: 317ÚNozaki and Kuroiwa, 1992, Phycologia, 

31: 529ÚNozaki et al., 1989, Phycologia, 28: 252ÚNozaki et al., 1997, J. Phycol., 33: 272Ú

Nozaki et al., 2006, J. Phycol., 42: 1072S
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`´QÑ¨�½��ãG¼�� }R�V����

�

~���*(�L
h�³��),� $����(�J
hèh hTilmn�d�
�(�÷�����n H. SimbolongHerbarium Bogoriense, Botanical Division, 
Research Center for Biology, LIPI, Bogor, Indonesia), ����(=�J
h h ë
��lmn

 
��\��µTiZèS�¯Z�T·m���°±�g��� ë����.Y

ö²�n���;-<��ÐÄP
´QÑ¨�½�UÑ©���5�]î 80km
�SV�%U�V���� 2001  2��� 2008  9���� 7»�µî 50�
�\°±.²³�*�����¼�� ¡¢� }R�V�¤·���;��.

¡¢$��*

� � �\���R£.-&<�³�éê¤\�Y�)���¼��Graphis sp.1�
¥¦.§��éêéê[�ã+\��9��(�Graphina acharii (Fée) Müll. Arg.
�1G¤R�(�* $�$Graphina acharii��������M§É�¨©�.
ê��f"�Í�µGraphis sp.1�Graphis������ª²Z[ê����í
î¼��*�

Hammer (2001)�TUZ[.ÝÞ(�:;<9«¬��()�)�õ��%�Ñ

�����¼���.6�À�®�l�'� Squamella.¯÷$S. spumosa -
'V()$�*º»ÊË���.°��± �Y��Y�)�Squamella sp*.��
$�*ÌÍ;$	 Squamella����õ��%�Ñ
����´QÑ¨�½�g¾�Äõ
Jn��µ�;ö�¼��*

���-M(� Coccocarpia pellita (Ach.) Müll. Arg.µ´QÑ¨�½���ü�	�
�¼��*�V-�\���R£.-&<�³�éê¤\��³	��¼�É·

�²��.Ý(²�Ti³;¶q¼��*

â�Cyclographina macgreorii (Vain.) Awas. & M. Joshi ° Sarcographa sp. <,
.´µ(�*
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�ufþ*
x`D��g.Wï
x`D��hÎii
x`D���lij
öD�D`

a�,©";<��pÒY�}
öD�D`a�,©";<��kÒÒ
l��D�

Yoshihito Ohmura*, Masanobu Kawachi, Fumie Kasai, Keiji Aihara, Mayuko Takeda, Hirosi 
Taoda 

� .eÚ�+Ko��CÐ+K{jRUVøqf�Vè��Xx��qKg~PQRZMÄ

 ~PQRS�CUVøq�ÚCó�CÁe�sg~P�d?0KoV̀ a:´Ì:KØRéê

°.oÈ*§�Ô} �CUV&qÝÞOP�dZMÄ ~RSO�OV�C�òÓ��K^Q

PoZhÔ*��PQ�QS'D_eoV.e+C�ZÐCÛÜ}öC.oÈ*NK^QPN

O]öQV̀ a:´Ì:CUV&]/YP��CÛÜ}öCz	qnFg~PQRC�K^QP

NÞR�Z]?ÈZOdS

NOo 2005Å 4÷�  2006Å 10÷K�YPVöD�DC¯¯j]uvjR 133 .EC�

.°�¾eö�dS��KoD�KLM*NjR%��Fm�(Parmotrema tinctorum)]¦QdS

�B°X-'Kx�OPQd%��Fm� 120E]a�OV�ZÐ�~Ô~C¨ rDNA ITS=j

Cx,y�� 2?CÛÜ}ö�Ø�.	�¸�]��OdS�~ CÛÜ}öC*N]Ûj�

³!�'K��³´OV��ë×°�8�QZQ�d`a8qZCíî]ö�dS

�C)@V%��Fm�CÛÜ}öoV.e� 7;
�VXxÐ 22;
�V�~Ô~C.	

�¸�eo 35;
�qÊ�g~dS�~ C§·V.e�eo 6;
�q 1x,C	C+Qe

f�V1;
�o 4x,C�¤]}³ZQ�dì��Ù/O�jn ~���dSs3VXxÐ

o 757 ��
�"´�
´C§· 205CÙ/=jqjn ~VNJ 4KØR��X.�  5^C

ëÌ<1(AøE)q%�g~dSöD�DK�YR�~ CÛÜ}öK,-M*Nî;<"oV.

e�eoZhÔqvs;
�CdnVw��î;<"o%�g~���dqVXxÐeo§|

4^Cî;<"q��g~dSj�¸·V ëÌ<1 AK�jRI��CÛÜ}öC	� �R

z	
NO2<�q 0.025ppm H�C��ë×.jZ¯si�V¢ëÌ<1 A C	� Fg~

RqëÌ<1 AC¼��CÛÜ}ö]}³z	
NO2<0.02ppmC��bí.jZ¯si�V£

ëÌ<1 B]}³z	
�Òl°îÃ�ÔC��C�Q.jZsi�VïëÌ<1 D]}³

z	
ÄC7��ef�dSëÌ<1 C Z E C°�o�~Ô~s.EC	C*Nef�V`a

8qZCíîoe����dS�ZÐC.	�¸�C*Nî;<"oXxÐCî;<"K¯s

iOPQdS

�~Ô~C*Nî;<"K�YRXxÐCÛÜ}öC��°ÛÜÈ÷�� ��ë×qUV

&ZOPqQPQR�Zq��g~dS�ÒlVîÃVÄC7�C.jz	oëÌ<1 A

��C��CÛÜ}ö]}³�Z� VUV&q¼Q�Zq��g~dSÄC7�eoVð¾�

CdnK�iÎ� C°�C�¤°��ë×CÝÞqº���d�Zq¼tg~VÛÜÈ;�K

Ø�P�/È�z	qnFg~d�ZqMÄ ~dS
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C�m{!K^QPCÞ�Z¥¦�

 
�mg�
ng�,�AA����� 

Miyako Koizumi 
 
� 
"1ó!�Ú�ò�î";"ÈÚò{"��";�"xs�¾�Ú�"��|�ò

u
2° 41´ N, 115° 43´ E�K�QPÚ2002�  2007ÅK�YPÚgñòaz�
�
�ÚOP�ó]ö�PQR��8"�|8ª
C�ô(),Þ�CNO]ö�dS�C

§·ixC�m{!
Ë� õ�]a�e�RYø{!�K^QPC)@]JPjRS 
� { KØRZÚ�$C��+CixC�m{!q{ Cx¼je	 ~RZQ§
ò

³��o¨�e�PQ�QqÚö���� »¼g~R*+Ö�S 
1. Uvut (Nangah) Eugeissona utilis Becc. 
2. Uvut payah (Eugeissona sp.? Not observed) 
3. Jakah Arenga undulatifolia Becc.
4. Jakah payah = Bo’ (Arenga sp. ? Not observed. Arenga brevipes Becc., according to Puri 
2001)
5. Lesei Caryota mitis Lour. 
6. Iman Caryota no Becc. 
7. Anau (Borassodendron borneensis Dransfield.? Not observed) 
�C§·ÚEugeissona utilis K^QPoÚF»½¨K^QP�$CØ§�÷øqfRS

Tevangah: â·d¼S

Urip tevangah uvut: ¼x
Ig 30 cmM Q�e�S6¤�ø1i?C9qeR�Ã�e
oÚëÆ]�ÞR�Zqe�RS

Tevangah uvut: \�qeR�eS�¤]�ÞR�Zqe�RS\�qeRãKoõ�q
Z~RØ§K�RS

Nangah: �z½¨KoQ�d[CSd�OÚ\�qePQ�MP[Ú15 m M QKF
»Oj~¿ NangahZq|S

Bue uben: sm?C\�S20 cmM QC�� ���PQ�QÁ²S
Bue rang suwah = Bue nyaragap: sm?C\�S Qd[CS
(Purah uvut: Eugeissona utilis C\�st]gjS\�]�ÞR�Zqe�RS)
Purah silun daran: sm?C\�S2 cmM QC¼qCÔQPQRS


TQ¼o�Þ ~RSPurah silun daranØ��ÚPura pega’Ø�ã�
Purah pega’: sm?C\�S¼q��M��Pâ·RãS

Purah sekelep: õm?C\�S
Tevangah ulun kutit: �À (Pitta granatina?) C5M QCTQ¼S

Tevangah tek: u� 4 cmM QCTQ¼S�Þ ~RS

Tevanagh upah: â·RãC¼S

Muluh: ¼qâ·PO��d�mSõ�o[§Z~�QS
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����t�<;¢<:CõF�

�

��4p�©'Å{�����,)±�Wq�´©'Å{���¯ê±�

Sigeru Daigobo, Yu Iokawa 
�

� 
���!�()oV¿öC·ØV���V�qxM�Ö�úÊ]¶^�Z�Ôe�Ç

g~V�µKLM*NOV�~\\ ��']}³�Z��d�ZOP�¸~P�dS&'�Ø

��C	Ë.jC
���K^QPVTagawa(1940)oV�IÁZ�IÁK��OV��K

*+OdSDaigobo(1972)oV?KJ9�C/�úÊCn²]�<OPV�C/�úÊ]
microscale Zq�V9K°9�K	 ~RúÊC6x=û½¨]�OPQRZ®�OV�

Cn²]QM^�C;
�K*YPV·ØV9K°9�CúÊCn²V\}C§ÖC^�

3VäÊ�ÔCn²]>�OV�g K  T �K0*OdSO�O�q VúÊC6xK^

QPCÊ%o�MVmicroscale ��CànÞK^QPoVû��0êiC	eË0o�7
g~PQ�QS�

� ÊÅV�®¢Cx,y�íîKØR��X.üïq�ÈOV!�()e[�MC*+Öeý

¦g~F@]f8PQRS
���K^QPoVLittle & Barrington (2003)qV�µ®.

C [P *+Ö]{8ZOPV{|ï	G�°ò8����]}³R!��	�C ~ *+Ö

ZXKV9+� �®¢C Å*´aCx,y�íî]öQV$�%ï"$!�V;2�"�VR�

[ª!�]}³stÈ�
���o{|ï	G�q}�~P���efR�Z]w �K

OdS�OPVn²nÞ]>ÄdX.KØ�PV
���oV9�,ÎCúÊK��qf

�VsmIÁ�9eVâäÊCUðqÐØÞZ��V¿öC·ØV�Ø� microscale ]¶
^X�rU� �ÚOd�Z]®�OPQRSO�OV{ C�§²Ç
����eC®

�C����V�Ø�n²nÞC�ÚK^QPoÚ*�X.oö¸~P� ¡Vg KË

0�D_qr8Zg~PQRS�

� 
���()C*+nÞK^QPoV®�ihC0êiKØ�P7�g~PQRqVÊ

O7CF<�<1�Ôeo��È�n².]£§OKMQ[C[f�V9Þ°9Ø.Vx
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P-33 Possible interlocus recombination event of the LFY2 gene in Ceratopterisn
thalictroides 

Bayu Adjie��©�9����¯ê�,±¶�}i~ö�©�9��o±

LEAFY is a gene which controls floral meristem identity in Arabidopsis.  Its 
homologue is widely distributed among land plants, but their function in ferns and 
mosses is still unknown.  Ceratopteris richardii was reported to have two LEAFY 
homologs: CrLFY1 and CrLFY2. Present study was purposed to analyze the orthologous 
genes CLFY1 and CLFY2 in the fern genus Ceratopteris, which provided important 
evidences to elucidate the origins of cryptic species in the fern tetraploid C.
thalictroides. We amplified CLFY1 and CLFY2 by using gene-specific PCR primers, 
clone them, and sequenced from four species in genus Ceratopteris. The comparison of 
the gene trees of CLFY1 and CLFY2 showed some incongruent points. For example, 
most individual of north type of C. thalictroides showed fix heterozygosity (having two 
alleles from different cluster, X and Y), however, one strain from Taiwan (Taiwan3) was 
an exception. The recombination detection software (RECCO) suggested that one of 
CLFY2 allele (Taiwan3.1) of the individual could be a recombinant between alleles of 
cluster X and Y. This should be addressed as the first evidence for intragenic 
recombination between the duplicated loci produced by polyploidization in 
homosporous ferns.  
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gDu~uÅrurnsprÅ@rs�>Ô�u�����srÅq@>Çs�Â@qt��?@v>Çr��u�Ô>rÇBÕ�v?urÅBÕ�uÇÆ��?@v>Çr��u�sqr��uqu�us�

>Bqv?>Bp�qu¿u�Âr?r�@ÇÖrsq@vuqrÆ¾��tr�vrÇBs�uppru?s�Õ>Ç>ptA�rq@ÅÃ�sprÅ@rs�>Ô�srÅq@>Ç�F>q>@Æru�

u?r� s@sqr?s�q>�qtr�?rÕu@ÇÆr?�sprÅ@rs�>Ô�qtr�vrÇBs¾�ºrÅq@>Çs�¶rs@Åu?@u�uÇÆ��t?>Ç>srÕ@BÕ�Ô>?Õ�

Õ>Ç>ptA�rq@Å� v?>Bpsy� srpu?uqr�Ay� Â@qt� t@vt� ~>>qsq?up� Öu�Br¾� }>ÂrÖr?y� qÂ>� Å>sÕ>p>�@quÇ�

srÅq@>Çsy� F>q>@Æru� uÇÆ��?@Ô>�@BÕ� u?r� pu?usptA�rq@Å¾��tr�=rÂ��>?�Æ� sprÅ@rs� w�¾� ÇuÇBÕy��¾�

�>Çv@prsy��¾�p@Çrq>?BÕ�uÇÆ��¾�ÆrpuBpr?uqBÕ��u?r�ÇrsqrÆ�Å�ru?�A�Â@qt@Ç�qtr�>�Æ�Â>?�Æ�>Çrs�uÇÆ�

Ô>?Õ� u� pu?uptA�rq@Å� v?>Bp� @Ç� sp@qr� q>� Õ>�rÅB�u?� sqBÆ@rs¾� �tr� qÂ>� sprÅ@rs� w�¾� ÇuÇBÕy� �¾�

�>Çv@prs��>Ô�srÅq@>Ç�F>q>@Æru�u?r�~usu��Â@qt@Ç�qtr�vrÇBs�qtuq�sBpp>?q@Çv�qtr�tAp>qtrs@s�>Ô�=rÂ�

�>?�Æ�>?@v@Ç�Ô>?�qtr�vrÇBs¾�
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P-35                   74"î<C()�ÖøD_ 
 

ÒÁïÍ�
hi()¾�Ú��Þ�
xs�t�º»¼½()¾�Ú��ÌM
hi()¾�Ú

�Î
�Ï�vÐ
�n����o�()¾�ÚÑÒÓ
�n����o�()¾�Ú�>
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hi()¾��

Nobuyuki Tanaka, Tomohisa Yukawa, Kazumi Fujikawa, Tetsuo Ohi-Toma, Jin Murata, Tetsuo 

Koyama 

� 74"î<o�$�e()�ÖøCNOD_q*[�~PQR.jC<Z^efRS?

¼Î]ÁÕK 2000ÅØ�74"î<C 5¬�K�QP()NO]¼óOÚÖ&�Þ%q�

 ~^^fRS9mo�C§·Ú?ÎC2"È�ë´��>xs�¾�Ø�¼Îò2"È

C«<�"g
ix´�®X�eCNO)@CsÎ]��jRS

� �ë´��>xs�¾o�ë´��>
3053m�Z�C	Ë.j]}	Ú.j(x]��

jRZ¼.o��~��� I�]RjK^~Ðø«;HQF�Ú>��Z«'úÊoü

.Z��
Kingdon-Ward, 1958�Ú@AB()o 2500 �qx�jRZV�q�g~PQR


WWF & IUCN, 1995�S�CØ§K()C�rZg~PQR[CCÚ1950Å�¾Kazg

~dj'Cµ_oxMÚË0�®*+Ö]{8ZOdD_Â�oíOQS�K�"�CN

O�D_KzÁÈK��.h�Â�oG��MÚÞ%oZhÔz_g~PQ�QS�~

�eCNOC)@Ú�üCG0ê�Z�¸~R�"�()]6%OdS�~ CÁe

DendrobiumZ DoritisC®��o��efR�Zq£wOdCe��jRS

� s3Úò2"ÈC«<�"g
o'�È�()NOCÂ�q¯M���d.jefRS

2005Å 9÷±� 12÷Kv.jCNOD_]¼óOdZ�ÃÚ!�%ò
1%�C Begonia

� Sphenanthera �K�jR��q%�g~dCe��jRS�dÚ�üC74"î<��

�qw �K��Ú*NK�jR�Þ%q� ~dS«<�"e6%g~d���u�C

§·��o74"î<Ø��q*NCÁÕef�Ú74"î<Z&©��Ú
"1!8�

�ZC��]X.jR'e�8���ZMÄ ~dS�§Od()�C��K^QPo9

�C�íÈ�NOeIJqµ_g~RK^~PjkKw �K��PQM[CZ�¸~RS

�dÚ'D_Cv�GHeoxz !q�Mv�q���j'K^QPÚ9�  DNA]�

��ÚrbcL ÛÜ}Cx,y�]��Od'e NCBIC BLASTKØ��vøÊO]öQÚ�Ú

��ÔC��]ö�dS�C34ev�Od Stichoneuron membranaceum (Stemonaceae) o�

~�e
"1�Î� C¸¡��j'��� C	Þ ~PQdqÚ74"î<K[*N

jR�Zqw �Z��dS

�

�

�

�
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ªb[T�������������ª¨¥ ¯¥¡�;�C*}��*+�
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,xD���ë>�
�¼��o����¬
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���o��Ú

,xD��

Naoko ISHIKAWA (National Institute for Basic Biology) �, Jun YOKOYAMA 
(Graduate School of Life Sciences, Tohoku University), Hirokazu TSUKAYA 
(Graduate School of Science, University of Tokyo; National Institute for Basic Biology) 

� ª¨¥ ¯¥¡� �
ª¨¥ ¯¥¡� ¥´¥�KoÚ�µKLM*NjR6 ~\\ �q}�~Ú

n²'C+Q][ZK ¢¨*�´¥ °Úñ�§¡§Å�¥Ú²�Å� �¬§°Úa�¯¯�Å¨¨¥Úª¨¥ ¯¥¡�Ú

ª°'¨¨�§�C T^C;�K*+g~RS�C ª¨¥ ¯¥¡� �eoÚ³·µ�Ø�9+�

�®¢�¯Å ab$ =j]¦Qd*}��X..C)@� Ú;�ÝÚ±�sÎC;�

�C����qw �Kg~PQRSO�O�q Ú6  [\ �]}	 ª¨¥ ¯¥¡�

�*�C;�efR ª¨¥ ¯¥¡��;�K^QPoÚ�yCX.eoÚ*�Xt�q

� ~���ddnÚ;��C��o�~�ew �Kg~PQ�QS�

� ��e��Ú &oÚ�C ª¨¥ ¯¥¡�;��CË0�����]w �KjR

dnÚ¨���K�<1g~R µd² ÛÜ}C_Fï"�b_Fï"Û]}³=

j]¦Qd*}��X.]ö�PQRSª¨¥ ¯¥¡�;�o ª¨¥ ¯¥¡�Úò�Å¡� �´¥Ú

ð¨�¡¥ ¯«�°Ú�¤°�*Å' �¥Ú¤�´Å�¬°'¨¨�§�C X�K*Y ~ÚQ¡~C�[�

µKLM*NOPQRS&']}³��$�� ���$�.jKoÚª¨¥ ¯¥¡�

�CÚü�Z ¤°�*Å' �¥ �Cü�q*NOPQRS'X.eoÚ
â�:"

s "%()¾C �®¢�*¥ ãØ���3�d���]}³Úu�Û��K^QPX

.]ö�dSg K ª¨¥ ¯¥¡�;�Ko�ü��q�M}�~R�Z� Ú�~

 �ü�CA�]w �KjRdnÚÛ���'C�"�ªK^QPoÚª²+§

Ê]ë�<"ÚOd�Kx,y���]öQÚ*}��X.Ký¦OdS�

� X.C)@Ú�¡x�K*NjR*[stÈ� ª¨¥ ¯¥¡�;�()eÚª¨¥ ¯¥¡�

�C����efRRRH� ª£�¥°�¥¯�´¥ qÚª¨¥ ¯¥¡� �C©
�%RRH�

+�CrU�ZÚ¤°�*Å' �¥�C�$8RRH�+�CrU�ZCÕ��ye

fR�Zqw �K��dS�dg K ª¨¥ ¯¥¡�;�KoÚ�Õ�yZMÄ 

~R�ü�oÚRRH���K[�ü%^��dS�C�Z�  ª¨¥ ¯¥¡�;�

oÚÕ�nF]_P�ÕK�*ÚOPydÌ1øqfRS�dg K'0C)

@oÚµd² =jCX.KØ�Úª¨¥ ¯¥¡�;��C�Ý�Ø��ÝCË0���

��]w �KjR�Zqe�R�Z]�j[CefRSª¨¥ ¯¥¡� ;�C�Ý

C����K^QP[JPjR»�efRS 
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ªb[û�����������1ë�7C���üøZ1ë�7�C×Ø��Ú�

�

� � � � � � y��}�
IÞ�����þÝx¼����sÌ
IÞ���x¼�,��

� � � � � � �ql� �
�9��¾��+.`a����Þ�
xs�t��

� � � � � � º»¼½()¾���Ñ4��
n����þÝ�`a��

� � � � � � Hisako Sato, Kazuo Oginuma, Arata Momohara, Tomohisa Yukawa, Hiroaki  

� � � � � � Setoguchi 

� 1ë�7�o1ë�7 (Houttuynia cordata Thunb.) ��� ��Ú&'Úæçà�ÚÁxÚ

óî<ª� ���$�K*NjR�ÅüefRS

� �~�eC1ë�7C×Ø�üCJPoÚn=52-56 (Shibata & Miyake, 1908), n=48 (Mihara, 

1960), 2n=24 (Hsu, 1968), 2n=ca. 96 (Okabe, 1934; Kurosawa, 1966), 2n=96 (Okada, 1986), 

2n=100-104 (Soderberg, 1927)�Ô�Öef�dqÚOkada (1986) o'�C×Ø�,'ü]

x=12Z®�OdS

� 'D_eoÚ&'
IÞ�ÚrsÚÁx�?ÎÚóî<ª�Ø�;
"xK*NjR1

ë�7]azOÚ�C�ð*ä0\� ×Ø�C¨�]ö�dS�C)@Ú&'ÚrsCÛ

Z��Ø�ÁxC�Z�Cªo 2n=96ef�dS�C×Ø�üoÚMihara (1960)�Ø� Okada 

(1986)CJPZsiOdS'D_eoÚO�O�q Ú2n=96 ��K�^C�ü�]�dK

%Q�OdSj�¸·Ú2n=72qÁxCuZ�Z;
"xC�Z�Ú2n=80qÁxC�Z�Ú

2n=112qóî<ªCÛZ��Ø� 2n=128qÁxCÛZ�ex�OPQR�Zq£�dS

� �~ C×Ø�ü� Ú1ë�7�C×Ø�,'üo Okada (1986)q��Od x=12eo

�M x=8efR�Zq£�dSj�¸·Ú2n=72o x=8C 9 ��ef�Ú2n=80o 10 ��Ú

2n=96o 12 ��Ú2n=112o 14 ��Ú2n=128o 16 ��efR�Zq£�dS�CØ§KÚ

1ë�7o x=8 ],'üZjRIj�ü�ZOPx�OPQR�ZÚÁxCd�LC

Tengchongeo�z	eofRq 2n=80Z 2n=128 qx�OPQR�Zq£�dS�dÚó

î<ªC 2n=112]ÄY¿Ú	C�ü�o¯PÁxKx�OPQR�Zq£�dS

� 1ë�7� (Saururaceae)o1ë�7� (Houttuynia)]}n��
Anemopsis, Gymnotheca,

Saururus�� Fg~PQR
ATG II, 2003�S'D_e�dKw �Z��d1ë�7�

C×Ø�,'ü (x=8)Z�~�eKJPg~PQR	C��C,'ü� ÚMeng et al.

(2003)q��Od¨ DNA � X.Od��X]¦QP1ë�7�C×Ø��ÚK^QPJ

PjRS

� �

�

�
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ªb[Z�������n²�Ø��®¢]¦Qd���F!F|©Calliparpa japonica±�
C*+,ÈÉÊà�

�

�i�º��þ��}�?iE}
�ÓÀ��o��

Aya Hirano, Akiko Soejima, Takako Nishino 

� Callicarpa japonicao&'Ú�xÚrs�Ø�Áx�ÎK*NjRqÚ&'K�QP

o���F!F|©var. japonica±ZRR���F!F|©var. luxurians±C2Ù�qj

n ~P��Ú�K9C��gZÇge*Y ~PQRÙO�On²CÙ/�q��MÚ

2?CÁÝnq��jRdnn²C	e��jR�ZoO¿O¿��efRÙ�

� ë'©2003��á±o9+�DNAX.KØ�Ú&'�CC. japonicaoÛÜÈK¼��

Z���K*Y ~R�Z]�OdÙ�dÚn²ÈK[�C2^C�ª<�K*Y ~
R�¾]jnÚ¼��]���F!F|Ú���]RR���F!F|Z	�j�Zq

e�RZOdÙO�O¼DKoÚn²eo���K+^jRfßà�Cz	qÛÜÈK

o¼��K�jR�ZÚC. japonicaC*Nj¯�CX.qe�PQ�Q�Z�Ô� Ú

�C�q'ÖK���F!F|ZRR���F!F|K*Y ~R�Ô§�oßÆe

fRÙ��e9moC. japonicaC&'K�YR*Nj¯�� �"�ª]azOÚg 

K*}î<ò<Cü[R°OPÚn²X.�Ø�*}X.KØRC. japonicaC*+,È

ÉÊà]ö�dÙ 
� &'C73z	K�xC2z	]>Äd214°�]n²X.�do*}X.ÚfRQo

�C23K¦QdÙ9+�DNAC5=j©trnV-MÚtrnG-fMÚtrnC-psbSÚrps16
"´
�"ÚtrnH-psbA±Z¨DNACITS1+2=jCx,y�CX.KØ��&'C�ª<�

Z?&'C�ª<�qjn ~dÙ�~o�~Ô~ë'©2003±C¼��Ú���Zs

iOdÙO�O�q n²o®.e�íOP��Ú*}X.e��e�d2^C�ª<
�K{cjRØ§�n²CË/o% ~���dÙ�dÚ9+�DNAKo7$ê�;


�ÚITSKo6$ê�;
�qj�e�dqÚn²Ù/Z{cjR$ê�;
�o% 

~���dÙ�C�Z� ÚC. japonica]n²�doÛÜÈ�¥ew�K��e�RØ

§���*+ÖK*YR�Zoe����dÙ 
� s3Ú9+�DNAÚITS23C$ê�;
�C*N� Ú�&'Ø�[?&'K�Ö

øq��Q�Zq*��dÙ�~o*â¡ûCÌ«�$�Cü°kl]��OPQRZ

MÄ ~dÙj�¸·Ú�&'eoÌ«�$�Cüqº�MÚkl[�g��ddnK

�Öøq	�g~��[�gQ��efRCK{OÚ?&'eoÌ«�$�Cüq�MÚ

kl[����ddnK�ÖøqfRH�®�g~Ú��C�Öø[��QZX®e�

RÙ�

 
�
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P-39        äc>.�l�	ËK�jRò"�R
�Cs�� 
 

�l� i*
fg��hij'��Ú
�õ/
gs��o�x)� 
Takashi Sugawara, Kaori Taniwaki 

 
� äc>.KoVò"�R
�()ZOP:�òò"�R
V:_���R
V��ò"

�R
V7{��R
�ÔCx�q�~�eJPg~PQd
uÒV2004�qV¼ÎC�

l�	ËKo�~ Z \ûC/�Rò"�R
q�jg~dÙ�Cò"�R
o 5 ÷Á
k� $kK \OV�l�V�OP°°�ÎCÝ">>�°paDß��Ç&'�H>

�K[x�jRÙ�y�C.jCò"�R
oÊ�.3� ¼¢.3V�OPÁÎ.3C

�?Î�ÔKLM*NjR��ò"�R
VfRQov©äc>.�ÎCiÏ>K*Nj

R:_���R
�ÔKv�g~PQd
uÒV2004=m�ÙO�OV \ûC+Qoxz

Èp�]x	�j?0e[f�V�*+ÖCÌ1øqIQZMÄVz	�"��"�KØ

Rj'��K,-Mn²È�¥C��ZÊ�*+ÖZCíîVx�ÁZCNO�Ô]�n

P�dÙ 
� �C)@V�C�l�	ËCò"�R
oV��K'0C��ò"�R

Asarum 
fauriei var. takaoi�°:_���R

Asarum dilatatum�K\·Cn°\·�ÎP� 

!CnÁVÌ·� �C�ÕgCH�.q^RqVØ����Ì·][·V�CÐOÞC

¶oØ�»Q�¾KfRÙ�dV(ÉC\÷P��Ao��ò"�R
°:_���R


CØ§KÌ·¤4K�eUjR�Zo�MVØ�$3K¹ôjRÙg K�Cò"�R


C \û
5 ÷Ák� $k�oV,^§ 2�3 ÷K \jR��ò"�R
° 10 ÷K 
\jR:_���R
Zow �K/�RÙ.oÈ*N]NÞP	RZ�l�	ËZ�C

Ê¿Ko��ò"�R
°:_���R
C*No�je�¡V5÷K \jRÆÇCò"

�R
�Yq��OV1¯C.oÈ*Nj]«nPQRØ§K�¸~RÙ��PV�Cò

"�R
]1s�Z	�OVAsarum majale T. Sugaw.
Ì@5�´%ò"�R
�ZOP

0êOdÙ��VÌ@Cþ�´%�o�C*Njqäc>.¼Î�l�	ËCNOP�Î

C>.K*NjR�ZKqh�[CefRÙ 
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�

�
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ò
ò�ï%C�Õ�K�YR�

\ØZ9nÙ/C��ÈX.�

�

ÄÅ���_g´�
hèh mnh��HigÆJ
h.YlmnhÇÈÉg´�
hèhTÊn�

ºuÅt@C>�}>?@ry�»uÓB>�ºBÓBC@y�LusuABC@�LuC@�

�

� (ËlQÑ¿Ä�%VÌQÑ¿ÄÍÎp@ÕrÆ@BÕ�srÕpr?Ö@?rÇs�Öu?¾�?Bv>sBÕ�w=uCu@��»¾ºBÓBC@Ïqµ�9Ðµ

��4��ÑÒµ��<,���.Í�Ó;UQQÑ¿ÄÍÎ¾�Æ@ptA��BÕ�w�¾�L>??¾�rq�orÅÇr¾��F>ÆÆ¾Ï�q

µG9Ðµ<�4��ÑÒµ<�<,���.Í�Ó�f4���[µ�Ô(���È� !È��

��	����È��<¤·.Ý(Ç���<���µ��(�:;µ���	��*:���Õ4�

�Å����¨�Q���ò.²�:�)*<���f�Rø�ã+��Ô;��a�Ö×�)³

	¤¥¼��-����:;.Ý$�*�

� %VÌQÑ¿Ä;UQQÑ¿Ä�«<�1�¤·¤tµZ91�¤·��Ø���¡¡�Z�*$�

$÷Ø��ÙÚ(��µ�$�¤t-Z�*ìB¤�¢Ï;;-�Ô»<¤t������*¶ 

:���¤t�÷Ø�ÛÜµ���ò�01¼��)*�<³	�	��*�:�����:���Ù

Úµ�$�³�ìB¤.÷Ø��ÛÜ$%VÌQÑ¿Ä;UQQÑ¿Ä�Ö×ê��&�1�¤·ª

«�ÙÙÚ.²*:;.Á�;$�ò.²³�*�

� YÝ7�  �Þß���Z	��à�Ö×�W�¯;á���%VÌQÑ¿Ä;UQQÑ¿Ä�

���)�Ö×ê6��Þß(�����Y�����Å��Ç�.¢��Ñ��$�ò�1�

�*�

� ��qì��ò���ââãÛ.1�	z_ä.Ü÷$�*��4¤��ò��ò¿å% º}��Î

.1�	89å�Ñ	(´�gr��@pq@Å� D>B?@r?� ÆrsÅ?@pq>?sn�6±9¤ÉÙÚ.²³�*89å�Ñ	(

´��hæ¤É�÷Ø�ÙÚç�è;��hæ�é¡¡.êr��;$	�$y� ��å�Ñ	ë�

�À��)³	¤.(´(�:;µ���¾� �

� qì�ò�ÌÍ%VÌQÑ¿Ä��ì;UQQÑ¿Ä�Gì�«<�z_ä.Ý$Ö×���G

���qì����;ÊË$	çÐ�È��ì.Ý$�*4¤�ò��%VÌQÑ¿Ä;UQQÑ¿Ä

���à��Ø���W¥�Ø,µ«<�Ö×��Ç�����;ÊË$	çÐ�È��ì.Ý$�*

:���ÌÍ��qì4¤.÷Ø��ÙÚ$YÇ��©���&.²³�*��â�¤t-¸�%

VÌQÑ¿Ä;UQQÑ¿Ä�Ö×ê��&�1�¤·�ª«���	¡¢(�*�
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P-41     «8H�ï%Z
�ò��C�Õz	K�YRn²,ÈD_

2.ÝÎCz	K�YRX.

�Ò �þ�
�¼����x×��>< M
ã������,��y� 3õ
Ý

Î¯ê�t��h ª�
�¼����x×�

Fumito Tada, Tadashi Yamashiro, Yuka Sato, Masayuki Maki 

� /�Ý�Õo�OQøÞC°�qx©RZQ§EeÚ�Úx),ÈKû�q

fR�8efRS�Ý�ÕoÚE�êÙ/Z+�Ps�K�MCÛÜ}�KÙ

/qx©RCZv©Z%�j�Zqe�Ú�È��ÚK^�qRÌ1øqfRS

¯êµeoÚ��/�R�K*�~d�v)Cxzp�qÕ�R�ZKØ�Ú

/�Ý�ÕqA�RqÚ/�Ý�ÕqA��dZOP[Úr¡O[�OQ�q

x©RZoà �QSO�OÚ�Õ°�Kx�17Úxz17qfR��oÚ

2��°�Õ°�ZCÝeg K�ÕqA��Ú2��CnÞ]f¸�¶�d

�Ö�°�qx©RS�ÕqíY¿Ú2�Cn²�ÛÜÈ�øÞ][�dþs�

z	K�R�[O~�QSfRQoÚ¯êUVKØ�PÊ3C��CnÞ]�

M¶�d°�� �Rz	K�R�[O~�QSg KÚQ¸�R.	�Ä�

*Ú]��A�j��[f��RS

«8H�ï%(Vincetoxicum atratum (Bunge) Morr. et Dence.)Z
�ò��(V. 
japonicum Morr. et Dence.)oFÔ%2ë´%�QQ
ï;�òï�[ª�C�Å

üefRSt<D�Ø�ÝÎDKoÚ�~ Û�Ýe�ÕqA�PQRZ�¸

~Rz	q�üÞ ~PQRS3? oÚ®z	eÔCØ§K�ÕqA�PQ

RC�Úg�é���Õz	qe�R8qo}efRC�Ú�~� �Õz	

oÔCØ§KÙÚOPQMC�K^QPw �KjR�Z]?ÈKD_]�n

PQRS'67eoÚ6^C�Õz	
t<D 4z	ÚÝÎD 2z	�Z
�ò

�� 11z	Ú«8H�ï% 6z	K�QPÚ19nÞ]Q�OÚ�F**.]ö
�d)@K^QPJPjRS

� �F**.C)@Ú«8H�ï%Z
�ò��oo���Z/�R�ª<�

]nFOdS�Õz	oÚt<D�c7�	ËCz	o
�ò��Z��R�

¾qf�Út<D��7�Cz	o«8H�ï%Z��R�¾qf�dSs3Ú

ÝÎCz	o2��CÝK��³´g~dS�~ C)@oÚ�Õz	KØ�

P°�Fq��M/�R�Z]û�jRS\În²CZhÔCnÞCQ�

Ro«8H�ï%ø�Õ°�ø
�ò��Z�íÈKÙÚOdqÚ�CnÞo

��íef�ÚÛÜÈKª���KfRZ®�g~dSs3Ú9CnÞo�í

ÈKÙÚOdS�dÚt<C�Õz	K�QP\�q»M�RZQ§�ÅnÞ

q% ~dqÚÝÎCz	eo�ÅnÞo% ~���dS�~ C)@][

ZKÚ«8H�ï%Z
�ò��C�Õz	CnFK^QPM�jRS

�
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Tamotsu Tsurutani, Yu Iokawa, Sigeru Daigobo 
�

� E��ÕDaphniphyllum macropodum Miq.oVE��Õ�K�jR(Ð/ªCð/¬+L9

XeV&'KLM*NjR	V�x�Î� Áx�ÎK�e*NjRSXn°9VÐ¡Q.Cn

²KÙ/qfRdnV�~�e�MC+^�°$¹*+Öq0êg~P��VE��Õ�Cï�

��«]�ZndHuang (1965)oV$¹*+ÖZOP,Äý�C	[ý�]jndqV

Noshiro(1999).oV�Huangq/@ZOdÙ�_-E��Õvar. humile (Maxim.ex Franch.et 
Sav.) K.RosenthalC	]$¹*+ÖZOP��P��VE��ÕD. macropodumCn²Ù/C

*+,È���QK�jRD_oG���OPQR[CZMÄ ~dS�

� ��eV&'C�8�j'�C�O9j']{8ZOPË0�íî¨�]ö§ZXKVj'e

o�w�n²nÞ]x�.ex�]{8KNOjR�ZeVE��ÕD. macropodumCn²Ù

/C¼²]��OP*+,ÈÊà]öQV��Ì1�$¹*+Ö]w �KjR�ZZOdS�

OPV��g~d®*+ÖC*N]w �KjRZXKV��®¢Cx,y�íî]ö�PV*+Ö

CÛÜÈ�?0]NOjR�ZZOdS�

� �C)@V�O9j'NOeo�d���nÞZ�Rn²Ù/o%�����dqVx�.K

�YRx�NOKØ�PV9óC:�C�xV9�CØV�Ø�XnoV$¹*+Ö]��e�

RnÞefR�Zqw �Z��Vã~?oá�C*Nj]¶d�Q*+ÖZ�R�Z� ý�

�"ëeV9óK:�]¶^«
�E��Õf. variegatum (Bean) RehderV9�q+ØefR

�R$ëE��Õf. viridipes (Nakai) OhwiZOP*+jR%X]a¦OdS�R$ëE��Õ

K^QPoV¦K&'()*+,�kXm��eJPOdqV9��Ye�MF�@-[+ØeV

Ð¡QC¶qô�ØefR�Z]6%OV9�C Ø<�C~�ÙÚKÝÞg~�Q��nÞ]

Í>e�dSXnK�QPoVw���Ë]¶^�Ô§�]�<OV�üCË]¶^��K	C

ËØ�[��'ßQusjRË]Vw���ËZ�ÇOVw���Ë]¶d¡XIq,^§[��

$efR¼Y*+ÖZVw���Ë]¶·FYCXIo,^§X�]�j;IY�doIY*+Ö

ZK��e�R�Z]�jOdS¼Y*+Öo¼I½� Áx.3C&'IJV;IY�doI

Y*+ÖoV�¼ÁÎ� Ê�Cß�éJVÁx.3VôxV©ÈK*NjR	V¼¢.3CI

ë¶QK[(K*NjRS2*+ÖosÎ.je*Nq��RqV�~Ô~á�C*Nj]�O

P��VÙ��"ëe*+jR�ZZOPVl67áiCXn0êK��P¼Y*+Ö]_-E

��Õvar. humile (Maxim. ex Franch. et Sav.) K.RosenthalV;IY�doIY*+Ö],'

�E��ÕZjR%X]a¦jR�ZZOdS� v���C��E��ÕD. teijsmannii Zoll. 
ex Kurz]�ÖZOd�®¢Cx,y�íîeoV¨�®¢C³·µ=jK�QPVE��ÕV�R$ë

E��ÕV�Ø�_-E��ÕKo+Qq¯MxMV�~ Z��E��ÕCÝKo~\Z�Cx

,ô��do�¤ö>éKØR+QqÊ�g~V9+��®¢CtrnL
"´�"=jeoV_-E

��Õ�YKX�jRÙ/q~Z�C	Ê�g~dS�~oV_-E��ÕqÀxÈ�*+Öe

fR�Z]��jR[Cef�V&'K*N]L8dE��ÕD. macropodum� V¼YÚO

d_-E��Õq*ÚOd�Z]®�g�R)@efRS�

�

�
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®�Å�'§ã��$§ä��¶�"§ �«�ã��d¦¥¶��¥°§'§ã��æ¥¯¥ ��

� �GH!RQî
Pedicularis chamissonis Steven�oÚmî�Õ���!RQîâ

ë�C�Åxü'eÚ&'��C'ÈÁÎ� ¼I½Ú����Úò�24³ò7�Ú

���<!4"��C¼ß�é¶ëKLM*NOPQRS&'eoI>�Cü.Kx�

jRQ¸�RI>()efRS 
� 23? oÚ9+� DNA]¦Qd��.o,ÈX.� Ú'�CÁK���Û^C

��q��O
¼3��Z'ÈÁÎ���Ú2?o�¼Á�ÎC÷>°y'>]aK*

N]/KOPQR�Z]JPOd
Fujii et al. 1997�Sg K2?qv�ÈK*NjR

÷>K�YRX.eoÚ2?CÝKÛÜÈ��q�Q�Z]±¶jR)@q� ~Úg

 K\!°9Cn²Úx���K�QP+Qq% ~R�Z]JPOd
Fujii et al. 
2001�S�'C)@� Ú3? o2��C�GH!RQî]��ZOP�§Þ�ZM

ÄPQRS��e'D_eoÚ2��C�GH!RQîC,@]ÊàjR�Z]?ÈKÚ

�~�eC�GH!RQîK�¸R,@CÙ�]��jRdnKihNO°;
�j

'CNO]ö�dS�d2��C*N]w �KjRdnKÚ�$Cj'rK�QPj

'NO]ö�d
MAK, SAP, SHIN, TI�S 
� *=Ú�GH!RQî
Pedicularis chamissonis Steven�oÚ1823ÅK StevenK
Ø�P���<!4"��C%8�:ò�Cj'][ZK0êg~PQRSs3Ú&'

eo 1865ÅMiquelKØ�PÚB�D:>Cj'][ZKÚP. japonica Miq.q67g
~PQRS�C�Ú1877ÅKMaximowiczKØ�Ú&'�C[Cq P. chamissonis var. 
japonica ZOP.	�Ä ~dS1903 ÅK Bonati KØ��xÒ>Cj'][ZK P. 
fauriaei Bonatiq0êg~PQRqÚ�C,@o P. chamissonis var. japonicaC!�

Ó�ZOP�¸~R�Zq�QS 
MaximowiczKØR.	�Ä�¾Ú��*+ÖCH�Cå3oD_?KØ�+QqfR

qÚs^C�]jnRZQ§%XK�"©"�:o� ~PQdS 
� �'CØ§�*+,È����QC_D]¢�ÄÚ�GH!RQîC¼3��Z'È

ÁÎ��C,@]MÄd��Ú¼3��C[C] P. chamissonisÚ'ÈÁÎ��C[C

] P. japonicaZOP�§CqbÖZMÄRS;
�j'Cn²Zm O�¸�P[Æ

Ço���dSj'KØR*NNO� Ú¼3��oy'>Ø�[�C
��°z{>Ú

�Z�K[*NOPQR�Zq*��dSs3Ú'ÈÁÎ��C¼àoÚ>nD÷>e

fR�Zq*��dS 
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P-44      dT�iÖÄíÄg�Â�ln���  �)�¤·�ª« 
 

îL� ï*g
ð5÷¸¹ñ�i!nhòó�ôgçõ
möm��lnhse÷ø
gùK
m m�n 
Takashi Shiga, Yuji Isagi & Yasuro Kadono 
 
dT�i�d[�úw$��û<�iø���*��à���RøV6� [

��µd[/;�ü`¼�	��$	�������½���¥÷�� ¤�)�

 ñ�»ý�
�<þ�.-&	��;�Z��	��µ:���Ti  m�<

����Rø����½���R[³�;,�³	��* 
�%�ó� Nuphar Sm.
Nymphaeaceae�o¼7çC�Kô±jKx�j

R�ÅxC±x()efRÙ�C*N,�34o�}Z��KØR±�NK

ZhÔà ~P��V±�Có�øK¥Må�OdÛÜ�Vz	*Úqx©

PQRÌ1øqMÄ ~RÙ67? o*}î<ò<]¦QPV�~�eZ

hÔw �Kg~P����d±x()C�*ÚZz	*ÚC.oÈî;<"

]w �KjR�Z]?ÈKV�%�ó�C��.o,È�D_]�nPQRÙ

'67eo�K&'¯xK*NjR�%�ó N. japonica DC.K^QPX.Od
)@]JPjRÙ 
�"�ªo&'¯xØ��%�ó]azOVAFLP*.
29z	�V�ð�ö

*.
23 z	 452 °��V9+� trnL 
"´�"=j
30 z	��Ø�n²

nÞ
30z	 306°��CNO]ö�dÙAFLP*.Z�ð�ö*.K^QP

oÊ��e*Njq/�Ró���%�ó N. pumila (Timm) DC.
�¼.3�

¼K*N�ZR���%�ó N. oguraensis Miki
?&'K*N�K^QP[

öQV�%�óZCíî]*	dÙ�¡VAFLP *.KØ�� ~d�ö][

ZKõFOd��X� �%�óeo�&'��Z?&'��C 2 ^C.oÈ

���q��g~VtrnL 
"´�"=jCÕ��;
�C*N[�~K{cO

dÙ�~ C 2 ��Öon²ÈK[/�R�Z� /�È�*Úq�heQR

�Zq��g~dÙ�dV�%�óC�&'��o?&'��ZíîOPz	

�CÛÜÈ�Öø°z	ÝCÛÜÈ*ÚCH�q¼��dÙó���%�óZ

R���%�óC 2 �ÝK�QP[¼3�efRó���%�óC3qz	�

CÛÜÈ�Öø°z	ÝCÛÜÈ*Úq¼MV�%�óC����ZvÖC)

@q� ~dÙ�~ C�Z� *+ÖK�¸ ¡V�%�ó�eo�ø¼&

'z	oçOQµ´ªó³ë]_½jRZZ[K�JK*N],�OdÌ1ø

qw �K��dÙ 
�

�
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ªbPX������������74"î<�Fë�()K�jRÞ%�

�

��ÌMe
hi()¾���>tp
xs�,t)�@�D_S��

Kazumi Fujikawa, Hiroshige Koyama 

� &'CxÉC6 1.8 �C�_]�jR74"î<oV*�C�}()2ê³ë�:´


Kress et al. 2003�KØRZ 11,800 ��'qJPg~PQRÙO�OV�C�:´o Lace et 

al. (1912) CÓÔMefRdnIJqà ~PQRÙ�$�.je*[j'qº�Q74"

î<K�QPx�jR�C¼�]��jRdnKoVü�MCj'C÷zZµ_V�~K

[Z-M¨�qr8efRÙ�F 12ÅØ�¶n ~d74"î<�"LZCXvD_ef

RF74"î<«������¦()
"¢"´�<NOGKØ�PV�~�eK74"

î<x�u¬�Cxs�¾°®X.�eNOqö¸~dÙ�~ CNOKØ�Pazg~

dFë�()Cj'o 549 EZ��dÙ��eo!Ô%$Ô%Õ�î� (Vernonia) ZR;

ò��%� (Ligularia) K�jRÞ%]JPjRÙ

� !Ô%$Ô%Õ�î�o¯�µC��KLM*NOV6 1000 �qJPg~Vü'V¼Y

� IY�do#øeV5\o�P2øC·Á\� �RÙKress et al. KØRZ74"î

<Ko 35 �
Acilepis, Cyanthillium, Gymnanthemum, Myanmaria �]}³LÇ Vernonia ��

qJPg~PQRqÚ� ~dj'CÊà)@Ú10 � 1 Ù�qw �Z��dÙ�~ o

��$�� ���$�V�î�{LjK*NjR Vernonia cinerea���F�ò!�ïâ

Z V. cinerea var. parviflora �H8���F�ò!�ïâVV. patula%�$�ò³�%VÁx

� ���$�V��î�{K*NjR V. divergens, V. volkameriifolia, V. roxburghii, V. 

squarrosa° V. anthelmintica, V. blanda, V. bockiana, V. junceaefRÙ�C§· Kress et al. C

2ê³ë�:´VKurz (1872) °Ê¿xC()f.CihIJ]>�RZVV. bockianaZ V. 

junceaq74"î<��Z�RÙ

V. junceaoVÁÎ#î>	ËCÐÑOd^�eV$xOV \ûK9qý OPQ�Qª

]azOdÙ�~�e'�K�OPoV�C¼�q��g~PQ�QØ§eVKress et al. ]

o©nÊ¿xC®()fK[ZhÔIJq�QÙªo 1.0�1.5~eV�Ko%qfRÙ5

\ox�V9Cý jRãC 2�3÷K \jRÙ9own�'¬nV2�Ko�q�xj

RÙ&@ow÷ÁeÚ�q�xjRÙ!�os�eôõØefRÙ

� R;ò��%�oÁx]ÁÕZjR��$�C>�� ²�K*NOV6 100 �qJP

g~R�Åxü'efRÙ?Î2"ÈC�ë´��>
3053m�C 2700m ]�ÄR.Ee

Áx�Î� �î�{K�YP*NjR Ligularia racemosaqx�OPQRÙ�C>�KÖ

dRjI 750-1750mC>.C¬+L9Xï��C��eÚL. japonica Õ"ò
ï%]az

OdÙKress et al. CJPKØRZR;ò��%�ZOP 6 �q0kg~P��V2"ÈK

o L. dentata îªH��|Fq*NjRZfRqV�~�eCNOeo� ~PQ�QÙÕ

"ò
ï%o74"î<CQ¡~C()fK[0kq�QCeV��Z�RÙ
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3

「特集にあたって」　　　　　　　　　　　　　　　　　　　　　　   
「遺伝子データから日本列島人の成立を考える」　　　　　　　　　
「日本列島の『旧石器時代人骨』－古人骨の年代推定とその信頼性－」　　
「北海道に暮らした人びとの食生活－北海道の続縄文文化と本州の弥生文化－」　  
「縄文人とアイヌ人は人種の孤島か」　　　　　　　　　　　　　　　 　
「骨から辿る日本人の身体の変化」　　　　　　　　　　　　　　　　　 
「変化する日本人の身体－明治時代から現代まで」　　　　　　　
「ミトコンドリアDNAが解明する日本人の起源」　　　　　　　　　
「日本列島の人口の変化  過去から未来へ」　　　　　  　　

世界のオサムシ ベトナムの遺跡の古人骨

小特集『休眠する生物－驚異の耐性能力』
zzzz

近藤三雄　東京農業大学 造園科学科教授
第1章　都市緑化にあたって知っておきたい基礎知識
第2章　多種多様な緑化用植物
第3章　緑化手法とそれを支える最新技術
第4章　さまざまな空間の緑化
第5章　緑化は維持管理が大事
第6章　都市緑化と環境問題
第7章　これからの都市緑化 978-4-86043-140-2
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