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��
������ 6 
���� 13 
� 27 �������� DNA

matK� �!!"�DNA ITS#$%. &'()�*+,-./0(RASA))1�DNA$%�234

567�189:;<��=>?@�3ABC. &'DEFG0(MP)HIJ0(NJ)�DEKL0

(ML))matK� ITS$%?@�MN��OP�-Q2345-.. RS�T, 
��UVWXYZ[

<; Contino\]^�X
_P<`abc2;<, X
 4�d�_2efg2; Contino23h�ij

�k��bl�c2-m. n:, opRSmq����U���ab_2;<��rjs
t��

��hMN�*u. RASA -.�v� OP-.Yw�_x;<y�2345g2]z��=�{

|.

��� ���� ���� �	� 
��
�� �������� cpDNA matK �� nrDNA ITS �

����(Schnabelia Hand.-Mazz.)����	


��
, � 2�
, �������������

��[1]. �� Handel-Mazzetti � 1921 � !"�#

$, %&'()*+,	-.. / Handel-Mazzetti0

12, ����3��45�6(Verbenaceae), 78

9�(Caryopteris):;. <=[2]�>?��
@A[3]B

CDE*FG. HI[4]#����0�JKL�MN,

�OP%QRST6(Lamiaceae), 7U�"�8V

W��(Ajuga)�X66�(Teucrium)YZ[&\;.

>���
@A[5]]P����Q�ST6 . O^_

`[6~9]abc\����d%;Z�efghijT

k�elmno`�p , U�����qrs�S

T6845�6&'tuvwx0�ybz{| .

}~�	*�Tk����������jTk��

����`��0���� , �����0&'(

)��������0�� [10]. �%�� , ���

����0Tk������p`���{��h

845�68ST6�0���B	 ¡ . ¢£�

�¤¥¦§, �¨]©ª«"��
0KR��.

; 10�$, Cantino`¬[10,11]� Huang`¬[12]«

45�6�ST6­®¯&'0c\���°±0

��&'��², U� 2 �6�0��{³(´µ�

����Trichostema ��9���
)q¶·*�¸

¹³ , E� º»¼:[{³0&'()½¾¯¿

À. ;$, �ÁÂÃ¯£ÄÅ60eÆi DNA matK

Ç��ÈÈÉi DNA ITS �ÊË, NÌ«����

`	-.0{³­®��&'ÍÎ�² , nÏ°±

lÐ, ����845�69�ÑÒ
:;, ÓÔ]

U�	Õ�CDÖ×0 DNAÊË#dÖØÙ0�²

ÚÛ , ÜrÝÃ����0&'()d:[{³y

0&'ÍÎ[&[13].

1 �����

(Þ) �
¤¥ . Cß����àl
���

(Schnabelia oligophylla), 7�45�6�ST6 19

���áâ 27 �àl
. ºãefâ�äå�?�

`�dæ�çèé$êë�ìíîïðë0ñòd

óô�
, DõöÒ÷ø,ùD(úûüýB,��

�þ�üý�, úû�2l 1).

(�) DNA ÊË . D�­0 CTAB î½â�

DNA[14]. matK Ç�0 PCR ���
CD MG15 �

MG1, ÂÊ�
�MS4R, MS5R, MS2F, matK-1470R,

matK5 � matKF6[15]. ITS1 � ITS2 y	�#d 5.8S


�����
� ITS4 � ITS5[16]. ���
D

QIAquick PCR 
u���(CN28104, QIAGEN)
u,

D BigDye ��ÂÊ���� ABI 377��ÂÊ�£

ÂÃ DNA ÊË. ÊË«(�ËCD Clustal-X �Ê[17],

7�¬���8��. y	(gap)��©��N.
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� 1 ��������	 GenBank 
��
�

GenBank���
��� ��	
� ��
���

ITS matK

��� Ajuga ciliata S. H. Shi 739 ������� � AF477756

���� Ajuga decumbens X. He 729 ������� AF477768 AF315299

Jian 0399 ������� AF477769 �

�� Avicennia marina H. Zhang 253 !� AF477770 �

Q. Zan 629 "# AF477771 AF477757

���� Cardioteucris cordifolia X. Gong 658 $� AF477772 AF315300

% Caryopteris divaricata S. H. Shi 848 &'()*+, AF477773 �

-.% Caryopteris forrestii X. Gong 656 $� AF477774 AF315294

/0% Caryopteris paniculata X. Gong 0132 $� AF477775 AF477758

10% Caryopteris terniflora X. Gong 0155 $� AF477776 AF477759

234 Clerodendrum japonicum S. H. Shi 732 ������� AF477777 AF315297

567 Clerodendrum thomsonae C. C. Yuan 616 89:; AF477778 AF315298

!�<9 Clerodendrum trichotomum Y. Wang 0157 => AF477779 AF477760

?@� Craniotome furcata X. Gong 655 $� AF477780 AF477761

ABC Duranta repens C. C. Yuan 622 89:; AF477781 AF315301

Duranta repens cv. 'Variegata' C. Ye 619 89:; AF477782 AF477762

Harveya capensisa) �� AF120224 �

Harveya purpurea- � � AF051984

DE0 Holocheila longipedunculata X. Gong 657 $� AF477783 AF315304

FGH Lantana Camara C. C. Yuan 623 89:; AF477784 AF315303

I� Nicotiana tabacuma) � AJ300215 Z00044, S54304

�J Perilla frutescens C. Ye 618 89:; AF477785 �

KL� Rabdosia serra S. H. Shi 740 ������� � AF477763

���� Rubiteucris palmata X. Gong 793 $� AF477786 �

X. Gong 0131 $� AF477787 AF477764

MN4 Salvia splendens C. Ye 625 89:; AF477788 AF477765

OP� Schnabelia oligophylla X. Gong 614 OQ AF477789 AF315296

RSTU0 Siphocranion nudipes S. H. Shi 43 V� � AF477766

WXYZZ Teucrium bidentatum X. Gong 795 $� AF477790 AF477767

Trichostema dichotomum J. Massey 858 &'=[\]^� AF477791 AF336235

_�F`� Verbena hybrida C. C. Yuan 620 89:; AF477792 AF315302

F`� Verbena officinalis Y. Du ������� AF477793 �

9ab Vitex quinata C. C. Yuan 624 89:; AF477794 AF315305

a) cdef

(�) ������ RASA �	. 
��
�

APG ���[18], � GenBank������(Scrophu-

lariaceae)� Harveya purpurea (matK)� H. capensis

(ITS)����(Solanaceae)���(Nicotiana tabacum)

(matK� ITS)���� !�	�"#���. $%

&'()�	 (relative apparent synapomo- rphy

analysis)(RASA)*+,-./���� !01�

-234567�89(long branch)���:�"#

����;<= . �� !01�-2 tRASA >

RASA 2.4?@A-B[19].

(C) �� !�	. D>�EFGH(MP)IJ

KH(NJ)��ELMH(ML)% matK� ITS./N�

OPQRS��T#��� !�	 . :;-BU

V> PAUP 4.0 ?@AWX[20]. Y.�Z��N�:

MP V>[ \]^ , TBR 98_` , MULPARS,

ACCTRAN ab, 500 cde./fg, :;hij

kl; NJ:V>�mnopqrstupvw\-B,

BioNJ xy; ML ]^:>hijz`� HKY w{,

|}~�z`���hij�����= . V>�

�|�=��(partition homogeneity test)45T#�

	���= [20]; ��y�9�������(boots-

trap)���(1000c�", [ \]^).

2 ��

2.1 DNA ��� RASA ��

:� 24��� cpDNA matK��� nrDNA ITS
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�./� GenBank ��1�& 1. 7%��/op�,

matK./8�� 1362 bp, ITS./8�� 713 bp.

% matK ./, ������������ ¡

� tRASA �¢� 9.58 � 4.94; % ITS ./, tRASA

�¢� 12.09 � 10.77. ��./� RASA �	&£,

¤���¥A¦�;�-§¨=�89 , :���

�©ª#P«¬��� !�	 . 7­®��y¯

°±x¥²�� ¡, RASA�	�³T#N�O�

´8�µ 2057 bp¶·� 1867 bp.

2.2 ���	��

D> 3��� !�	¸H(MP, NJ� ML)�¢

x¹º matK� ITS ��y. |«�./>¥|¸H

:»¼���y7¯°±x½�¾«¿ , À7��

���½Á;Â�. Ã 1 :Ä�> MP ¸H»¼�

matK� ITS./RS�ÅÆ«¿y.

% matK� ITSN�PQ��|�=���±Ç

� P = 0.01, È£��É>T#�	3ÊË�� !

�ÌÍ=[21]. �Î, P«¬> 3 �¸H%Ï; matK

� 1 ���� MP �

��������	
���(%), 
� matK �, �� ITS �
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� ITS./� 21���PQºT#�	, Ð� NJH

ÑÒ���y>�ML¸H�ÓÔy. Ã 2:Ä�T

#�	:»¼� MP� MLy.

3 ��


�Õ;Ö×±Ç , ¾Ö×�ØÙÚO�ÛÜ

Ý�Þ�ßà�� , Ð�áâ����ßàÞ�ã

Þ�äåÞ(Clerodendrum), æç���ßàÞèA

éêëìíÞ(Cardioteucris)IîëìíÞ(Rubiteu-

cris)Iï��ÞIðñ�ÞIòóôÞ(Amethystea)

� Trichostema Þ. õòóôÞ��Øö÷øùVO

úû�, ¾Ö×�ÕA¦ÜÝ�Þ�:;ßàÞ. :

x¹�ü��� !yU��ÜÝ��ýþã

(Caryopteris terniflora)������, ������

¢� 98%~100%(Ã 1� 2), �����ãÞ�Ð� 3

��(��ã(C. forrestii)�	þã(C. paniculata)�ã

(C. divaricata))��
�. Cantinok�[11]

�ë�

� DNA./(rbcL� ndhF)�r��N�����	

±Ç , Ê�ãÞ�"����¹�ãÞ�����

D�ÜÝ�Þ#��'�. % matK � ITS./�T

#�	&£, Trichostema ���ã�	þã�xX

«����� , ��ãÞ"#��Ð���çX�

���. `�û, Contino k¹��ãÞ"#��¥

xX���� , �¾Ö×��ãÞ�;"��b�

��'�.

�«¸�, Contino[10]�����ÞÛðñ� 

�(Ajugoideae)� 8 �Þ!X«�����, Ð�A

éÜÝ�Þ�¾Ö×��ãÞ 4 ���ï��Þ

(Teucrium)1 �IîëìíÞ(Rubiteucris)2 �Iêë

ìíÞ 1 �, äåÞ(Clerodendrum)3 �Iðñ�Þ

(Ajuga)2 �� Trichostema Þ 1 �, ������
91%~100%.

� 2 �������

��������	
���(%), ��� MP �, ��� ML �
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"�, ¾Ö×% matK� ITS./��� !�

	©��ºáâ���æç�xX"����'�.

±Ç#&£, áâ���$«�%y&'Þ(()ñ

*Þ(Avicennia)�Û:;��y����z, ��º

³�Þ�áâ���RS�'�[10~12].

É>��N��¹"+��,��� !��} ,

«-.7/��0��12: «3������, 4

M��V>«5�6��(78�&'� APG ��),

�9:�-45:�����;<=��;<=>

�	�3?�ù�@89ABk12 [19,21]; C3D

���T#�	 , EF%D��./N�OPQ�

�|�=�� , �";<3?��É>T#�	3

ÊË�� !�ÌÍ=[22]. ¾Ö×§Ä� RASA �

	�D��T#�	3ÍG"+��,��� !

���;<H� , �Î7&'����I�PbÖ

×��;JK�D>LM.

�� �� Jim Massey�������	�
���
�

����������; Ki-Joong Kim��������.

��� !"#$%&'�(()*: 39825104, 30070053,

30170071, 30230030)�+,-#$%&'� (()* :

001223)�./0��1'�(()*: 20010558013)234

.5'�678!9:;&<=>?@AB�CD.
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